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Duration of double balloon catheter for patients
with prior cesarean: a before and after study
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BACKGROUND: Previous studies that suggest a shorter time from cervical ripening balloon placement to delivery with shorter total balloon
placement time have excluded patients with prior cesarean deliveries.
OBJECTIVE: To evaluate, in patients with a prior history of cesarean delivery undergoing cervical ripening with a double-balloon catheter,
whether planned removal of device after 6 vs 12 hours would result in shorter time to vaginal delivery.
STUDY DESIGN: A before-and-after study was performed after a practice change occurred November 2020, shortening the planned time of
double-balloon catheter placement for cervical ripening from 12 to 6 hours. Data were collected via retrospective electronic chart review. Primary
outcome was time from balloon placement to vaginal delivery. Secondary outcomes included rates of cesarean delivery, maternal intraamniotic
infection, and uterine rupture. Kaplan−Meier curves compared median times to delivery between the groups. A Cox proportional-hazards model
was used to adjust for time of balloon placement, number of previous vaginal deliveries, and co-medications used.
RESULTS: From November 2018 to November 2022, 189 analyzable patients with a prior history of cesarean delivery received a double-bal-
loon catheter for cervical ripening during their trial of labor. Patients were separated into pre- and postpolicy change groups (n=91 and 98,
respectively). The median time to vaginal delivery for the pregroup was 28 hours (95% CI: 26, 35) and 25 hours (95% CI: 23, 29) for those in
the postgroup (P value .052). After adjusting for dilation at time of balloon placement, number of previous vaginal deliveries, and co-medication,
the estimated hazard ratio for successful vaginal delivery postpolicy change was 1.89 (95% CI: 1.27, 2.81). There were no differences in rates of
secondary outcomes.
CONCLUSION: In patients with prior cesarean delivery undergoing mechanical cervical ripening with a double-balloon catheter, planned
removal at 6 hours compared to 12 hours may result in higher chances of successful vaginal delivery and possibly a shorter time to delivery, with-
out increasing rates of cesarean delivery and intraamniotic infection.

Key words: cervical ripening, cervical ripening balloon, cesarean delivery, double-balloon catheter, duration, trial of labor after cesarean
(TOLAC), vaginal birth after cesarean (VBAC)
Introduction
Cesarean delivery now accounts for about
one-third of all deliveries in the United
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States, representing a 50% increase in rate
since the late 1990s.1 Although cesarean
delivery can be a necessary measure to
ensure the safety of both mother and fetus,
the rapid increase in proportional deliver-
ies without concomitant decrease in
maternal and neonatal morbidity has
raised concerns that it may be excessively
employed.2 In 2010, the National Institute
of Health recognized trial of labor after
cesarean delivery (TOLAC) as a reason-
able option for patients with a prior cesar-
ean delivery. As a result, there has been a
concerted effort to increase vaginal birth
rates in recent years,1,3 with the most
recent vaginal birth after cesarean
(VBAC) rate quoted by the CDC at
14.2%.4 This number consistently
increases every year, constituting a grow-
ing population of birthing patients.
Patients who experience a successful
VBAC have been shown to have lower
rates of birth-related morbidity, including
hemorrhage, thromboembolism, infection,
unplanned hysterectomy, and ruptured
uterus.3 Patients with a prior cesarean
delivery are at an increased risk of requir-
ing a repeat cesarean delivery and with
each increasing cesarean, patients experi-
ence increased morbidity, including rates
of hysterectomy, blood transfusions, adhe-
sions, and surgical injury. Therefore, inter-
ventions that can increase success of
vaginal delivery after cesarean, can help
lower the rates of morbidity in this patient
population.5

Induction of labor is an option for
patients undergoing TOLAC6 and
many will require cervical ripening.3

One option for cervical ripening during
the induction process includes mechan-
ical intervention with the use of a trans-
cervical balloon catheter.7 Advantages
to the use of this method vs prostaglan-
din-based methods of ripening include
cost-effectiveness, reduced risk of
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Why was this study conducted?
Patients with prior cesarean delivery make up a growing percentage of vaginal
deliveries. Our study aims to further characterize mechanical cervical ripening
efficacy in patients with a prior cesarean delivery with hopes of improving clini-
cal outcomes.

Key findings
Shorter time to vaginal delivery with shorter planned duration of double-balloon
cervical catheter placement may exist in patients with prior cesarean delivery
and can lead to a higher hazard ratio for vaginal delivery.

What does this add to what is known?
While prior work demonstrated shorter time to vaginal delivery with shorter
planned duration of double-balloon cervical catheter placement, this study dem-
onstrated these results for patients with a prior cesarean delivery, a group
excluded from most prior studies.
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uterine tachysystole, and fewer maternal
side-effects.8,9 There are numerous var-
iations among types of devices as well
as protocols for balloon catheter place-
ment, which make it difficult to com-
pare studies. Because of this, there is a
lack of consensus guidelines on balloon
usage.
Understanding of the optimal use of

balloon catheter for cervical ripening is
evolving, and the most effective timing
from insertion to removal may differ
from the manufacturer’s recommended
time.10 Recent randomized controlled
trials11,12 have attempted to assess this
variable and noted that there may be a
shorter time to vaginal delivery result-
ing from shorter planned duration of
placement (6 vs 12 hours) of the balloon
catheter. These studies11,12 have
excluded patients with a prior cesarean
delivery. Based on a PubMed search
(using ((balloon[Title]) AND (cervical
ripening[Title])) AND (cesarean
[Title]), we are unaware of other studies
to date assessing optimal duration of
balloon catheter placement for patients
with a prior cesarean delivery.
The objective of this study was to

examine whether a shorter planned
duration of double-balloon catheter
placement (6 vs 12 hours) could result
in a shorter time to vaginal delivery in
patients with a prior cesarean delivery.
We hypothesize that shorter time to
vaginal delivery could be achieved with
2 AJOG Global Reports August 2024
shorter planned duration of balloon
catheter placement in this population.

Materials and methods
This was a before-and-after study con-
ducted at a Midwestern county hospital.
The study was submitted to the local
institutional review board and
approved. A practice change occurred
on November 15, 2020, at which time
the standard duration of double-balloon
catheter placement during induction of
labor was changed from 12 hours (the
manufacturer’s recommendation) to
6 hours, based on published data that
suggested improved time to vaginal
delivery with 6 hours of balloon catheter
placement.11,12 This practice was
applied to all patients undergoing labor
induction with a double-balloon cathe-
ter regardless of parity and prior cesar-
ean history. Initial chart abstraction was
conducted by Regenstrief Institute Data
Services, the honest data broker for our
electronic medical record system. Data
were collected from November 2018 to
November 2022 (2 years prior to and
2 years following the practice change)
via retrospective electronic chart review
and stored into a REDCap database.
Additional variables were collected by
manual chart abstraction. Inclusion cri-
teria included singleton pregnancy
regardless of gestational age, fetus in
cephalic presentation upon admission,
history of at least one prior cesarean
delivery, and cervical ripening
accomplished with a double-balloon
catheter. Patients with multiple gesta-
tion pregnancy, those with more than
one balloon catheter placed during
labor, and those being induced for fetal
demise were excluded from the study.
Baseline characteristics collected

included maternal age, race, BMI, mari-
tal status, and insurance coverage. In
addition, number of prior cesarean
deliveries, reason for prior cesarean,
number of previous successful vaginal
deliveries, gestational age at time of
induction, cervical exam at time of bal-
loon placement and removal, and
whether oxytocin was used prior to and
during balloon placement were col-
lected. The primary outcome of this
study was time from balloon placement
to vaginal delivery. Secondary outcomes
included rates of cesarean delivery and
rates of maternal intraamniotic infec-
tion. The occurrence of uterine rupture
was obtained as a safety outcome.
Summary statistics by time period

(pre- and postpolicy change) were cal-
culated for demographic and clinical
variables of interest. Comparisons were
made for the “intent to remove” groups
(6 vs 12 hours), regardless of how long
the catheter was actually left in before
either spontaneous expulsion or pro-
vider removal. Differences in distribu-
tion of the variables between the two
time periods were tested using Kruskal
−Wallis rank sum tests for continuous
variables and Fishers exact tests for cat-
egorical variables. Kaplan−Meier esti-
mates of the time from balloon catheter
placement to vaginal delivery were cal-
culated and used to estimate the median
time to delivery for patients induced in
the two time periods. A log-rank test
was employed to test for a difference in
the median time to delivery. A Cox pro-
portional hazards model was fit to
adjust for potential confounders: dila-
tion at time of placement, number of
previous deliveries, and co-medication.
These were chosen a priori based on
their known importance to time to
delivery. STROBE guidelines for cohort
studies are followed throughout this
manuscript.12
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Results
From November 2018 to November
2022, 210 patients with a prior history
of cesarean delivery received a double-
balloon catheter during induction and
met inclusion criteria for abstraction by
the Regenstrief Institute. After chart
review to evaluate for exclusion criteria,
189 patients were found to be eligible.
Reasons for exclusion included patients
who were found not to be eligible after
additional retrospective chart review,
for instance if they actually were not
undergoing TOLAC, or received more
than one balloon catheter during induc-
tion.
Baseline characteristics are presented

in Table 1. There were no significant
differences in age, race, ethnicity, or
BMI in the pre- and postpolicy change
groups. There was a statistically signifi-
cant difference in the distribution of
insurance coverage, mostly driven by an
increase in uninsured patients in the
postchange group (21.4% vs 6.6%;
P=.010). Additionally, there were no
significant differences in gestational age
at time of induction, reason for prior
cesarean, number of prior vaginal deliv-
eries, as well as dilation, effacement,
and station at the time of balloon inser-
tion. There was a difference in dilation
at the time of removal, with mean dila-
tion of 4.6 cm in the pregroup and
4.0 cm in the postgroup (P=.006). There
was a notable difference in reason for
induction between groups, with more
patients undergoing induction for elec-
tive reasons in the post group (57.1% vs
38.5%; P=.005). Finally, there were also
no significant differences in use of oxy-
tocin prior to and during use of the bal-
loon.
The primary outcome, time from bal-

loon insertion to vaginal delivery, is
shown in Table 2 and Figure. Nonpara-
metric tests (Kaplan−Meier) were used
to compare pre- and postpolicy change
delivery times. Out of 189 inductions,
112 (59.2%) resulted in a vaginal deliv-
ery. Of 91 patients prepolicy change, 51
(56%) resulted in a vaginal delivery. Of
98 patients in the postpolicy change
group, 61 (62.2%) resulted in a vaginal
delivery. The other 77 resulted in c-sec-
tion and were considered censored at
time of delivery. There were no cases of
uterine rupture diagnosed in either
group. The estimated median time to
vaginal delivery for patients undergoing
TOLAC was 28 hours (95% CI: 26, 35)
for patients induced prior to the policy
change and 25 hours (95% CI: 23, 29)
for those induced after (P value=.05).
There was an expected difference in
actual length time the balloon catheters
were in place between pre- and postpo-
licy change groups (median 12.16 vs
7.16 hours; P=.001).

After checking the proportional
hazards assumption, a Cox model was
used to adjust for dilation at time of
balloon placement, number of previ-
ous vaginal deliveries, and co-medica-
tion (Table 2). The sample size for this
analysis was 181, as 8 observations
were not included due to incomplete
data. Of the 181 included, 108 (59.7%)
resulted in vaginal delivery and 73
were censored due to c-section. After
adjusting for the potential confound-
ers, the estimated hazard ratio for vag-
inal delivery for patients induced
postpolicy change was 1.89 (95% CI:
1.27, 2.81).

Secondary outcomes were addition-
ally listed in Table 2. There were no sig-
nificant differences in cesarean rates as
well as maternal intraamniotic infec-
tion. There was a statistically significant
difference between groups in the distri-
bution of cesarean indications, with
more patients undergoing cesarean
delivery in the prepolicy group for
arrest indications (45.0% vs 40.5%;
P=.009) and more patients in the post-
policy group undergoing cesarean for
fetal indications (43.2% vs 35.0%;
P=.009).

Comment
Principal findings
For patients undergoing induction of
labor with a history of cesarean delivery,
shorter planned duration of placement
of balloon catheter for 6 hours com-
pared to 12 hours may lead to a shorter
time to vaginal delivery, with no signifi-
cant differences in rates of cesarean or
intraamniotic infection. In addition,
adjusted analysis shows that there may
be a greater chance for successful
vaginal delivery in patients with prior
cesareans with shorter planned duration
of balloon placement.

Results in the context of what is
known
This is the first study to our knowledge
to specifically look at outcomes related
to duration of planned mechanical cer-
vical ripening in patients with a history
of cesarean delivery. However, there
have been previous RCTs evaluating
duration of balloon catheter placement
in patients without a prior cesarean
delivery. Bleicher et al.12 compared cer-
vical ripening with a double-balloon
catheter for 6 vs 12 hours and found a
shorter time-to-delivery interval with
6 hours of placement without change in
cesarean rate. Similarly, Lassey et al.11

compared cervical ripening but with a
single balloon catheter for 6 vs 12 hours
with concurrent administration of oxy-
tocin and found a shorter induction
times without a change in cesarean rate.
Our study indicates that a shorter time
to vaginal delivery may also exist in
those who have had prior cesarean
deliveries undergoing mechanical cervi-
cal ripening.

Clinical implications
With cesarean delivery constituting a
significant portion of annual deliveries,
those who seek a VBAC delivery repre-
sent a consistently growing population
of birthing patients. For those who
undergo induction of labor, there is lim-
ited data published regarding optimal
methods of induction for this patient
population as well as paucity of resour-
ces available to these patients for use
during the induction process. With
increased morbidity associated with
prolonged induction, continued efforts
into studying efficient methods of
induction remain important.13 Short-
ened time to delivery has been known
to reduce maternal and perinatal mor-
bidity, such as infection, hemorrhage,
and cesarean delivery6,14 as well as con-
serve hospital resources and improve
patient satisfaction.15,16

Our study aimed to assess the impact
of planned duration of mechanical cer-
vical ripening in the TOLAC patient
August 2024 AJOG Global Reports 3
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TABLE 1
Baseline characteristics for study groups
Characteristic Pre (N=91) Post (N=98) Total (N=189) P value

Age .35a

Mean (SD) 31.0 (5.8) 30.2 (5.8) 30.6 (5.8)

Race and ethnicity .42b

N-Miss 5 6 11

Hispanic or Latino 35 (40.7%) 34 (37.0%) 69 (38.8%)

Non-Hispanic Black 44 (51.2%) 43 (46.7%) 87 (48.9%)

Non-Hispanic White 3 (3.5%) 8 (8.7%) 11 (6.2%)

Non-Hispanic Other 4 (4.7%) 7 (7.6%) 11 (6.2%)

Marital status .008b

N-Miss 3 1 4

Divorced/separated/never married 52 (59.1%) 38 (39.2%) 90 (48.6%)

Married/domestic partnership 36 (40.9%) 59 (60.8%) 95 (51.4%)

Health insurance .01b

Medicare/Medicaid 78 (85.7%) 68 (69.4%) 146 (77.2%)

Private insurance 7 (7.7%) 9 (9.2%) 16 (8.5%)

Uninsured 6 (6.6%) 21 (21.4%) 27 (14.3%)

BMI .86a

N-Miss 6 7 13

Mean (SD) 33.4 (6.0) 33.1 (6.0) 33.3 (6.0)

Gestational age (wk) .74a

Mean (SD) 39.1 (1.2) 39.0 (1.4) 39.1 (1.3)

Reason for prior C-section .64b

Arrest of descent 6 (6.6%) 6 (6.1%) 12 (6.3%)

Arrest of dilation 16 (17.6%) 12 (12.2%) 28 (14.8%)

Malpresentation 8 (8.8%) 15 (15.3%) 23 (12.2%)

NRFHT 32 (35.2%) 34 (34.7%) 66 (34.9%)

Other 29 (31.9%) 31 (31.6%) 60 (31.7%)

Reason for induction .005b

Diabetes 7 (7.7%) 6 (6.1%) 13 (6.9%)

Elective 35 (38.5%) 56 (57.1%) 91 (48.1%)

Hypertensive disorder 8 (8.8%) 16 (16.3%) 24 (12.7%)

Late/postdate induction 10 (11.0%) 6 (6.1%) 16 (8.5%)

Other 31 (34.1%) 14 (14.3%) 45 (23.8%)

Prior vaginal deliveries .30a

Mean (SD) 0.9 (1.4) 0.7 (1.2) 0.8 (1.3)

Prior C-sections .017a

Mean (SD) 1.0 (0.0) 1.1 (0.2) 1.0 (0.2)

Prior VBACs .54a

Mean (SD) 0.4 (0.8) 0.3 (0.8) 0.3 (0.8)

Months since last vaginal delivery .71a

(continued)
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TABLE 1
Baseline characteristics for study groups (continued)

Characteristic Pre (N=91) Post (N=98) Total (N=189) P value

N-Miss 55 65 120

Mean (SD) 88.9 (62.6) 78.9 (50.2) 84.1 (56.8)

Dilation at balloon placement (cm) .085a

N-Miss 1 1 2

Mean (SD) 0.9 (0.7) 0.7 (0.7) 0.8 (0.7)

Effacement at balloon placement (%) .43b

N-Miss 0 1 1

0 45 (49.5%) 58 (59.8%) 103 (54.8%)

25 19 (20.9%) 19 (19.6%) 38 (20.2%)

50 22 (24.2%) 17 (17.5%) 39 (20.7%)

75 3 (3.3%) 3 (3.1%) 6 (3.2%)

90 2 (2.2%) 0 (0.0%) 2 (1.1%)

Station at balloon placement .97b

N-Miss 0 1 1

0 1 (1.1%) 0 (0.0%) 1 (0.5%)

−1 3 (3.3%) 3 (3.1%) 6 (3.2%)

−2 15 (16.5%) 16 (16.5%) 31 (16.5%)

−3 72 (79.1%) 78 (80.4%) 150 (79.8%)

Pitocin prior to balloon Placement .75b

N-Miss 1 1 2

No 86 (95.6%) 91 (93.8%) 177 (94.7%)

Yes 4 (4.4%) 6 (6.2%) 10 (5.3%)

Pitocin concurrent with balloon .28b

N-Miss 2 4 6

No 37 (41.6%) 31 (33.0%) 68 (37.2%)

Yes 52 (58.4%) 63 (67.0%) 115 (62.8%)

Dilation at balloon removal (cm) .009a

N-Miss 1 3 4

Mean (SD) 4.6 (1.4) 4.0 (1.5) 4.3 (1.4)

Effacement at balloon removal (%) .12b

N-Miss 5 5 10

0 2 (2.3%) 3 (3.2%) 5 (2.8%)

25 10 (11.6%) 9 (9.7%) 19 (10.6%)

50 37 (43.0%) 57 (61.3%) 94 (52.5%)

75 26 (30.2%) 18 (19.4%) 44 (24.6%)

90 11 (12.8%) 6 (6.5%) 17 (9.5%)

Station at balloon removal .14b

N-Miss 1 4 5

0 6 (6.7%) 4 (4.3%) 10 (5.4%)

-1 26 (28.9%) 15 (16.0%) 41 (22.3%)

(continued)
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TABLE 1
Baseline characteristics for study groups (continued)

Characteristic Pre (N=91) Post (N=98) Total (N=189) P value

-2 30 (33.3%) 41 (43.6%) 71 (38.6%)

-3 28 (31.1%) 34 (36.2%) 62 (33.7%)
Data are represented as n (%) unless otherwise specified.

N-Miss, number of missing cases in each group.
a Kruskal−Wallis rank sum test.; b Fisher’s Exact test for count data.

Original Research ajog.org
population. While shorter planned
duration of mechanical ripening did
reveal a higher hazard ratio for success-
ful VBAC, additional efforts will be
needed in order to characterize this
TABLE 2
Main outcomes for the comparison b
Outcome

Length of balloon placement (min)

Mean (SD)

Median (Q1, Q3)

Mode of delivery

C-Section

Vaginal

Chorioamnionitis

No

Yes

Primary reason for C-section

Arrest disorders

Fetal indications

Placental abruption/bleeding

Other

Time to delivery (h)

Median (95% CI)

Hazard ratio (95% CI) for successful vaginal d

Being in the postpractice change group

Dilation at CRB Placement

Number of prior vaginal deliveries

Co-medication
Data are represented as n (%) unless otherwise specified.
a Kruskal−Wallis rank sum test.; b Fisher’s exact test for count da
ous deliveries, and co-medication.
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further. Shorter duration of mechanical
ripening was not shown to significantly
change the overall rate of cesarean in
our study. However, after adjusting for
covariates, the chances of successful
etween study groups
Pre (N=91) Post (N=98)

699.8 (205.3) 509.3 (208.2)

730.0 (685.0, 769.5) 430.0 (373.2,

40 (44.0%) 37 (37.8%)

(56.0%) 61 (62.2%)

85 (93.4%) 89 (90.8%)

6 (6.6%) 9 (9.2%)

Pre (N=40) Post (N=37)

18 (45.0%) 15 (40.5%)

14 (35.0%) 16 (43.2%)

0 (0.0%) 1 (2.7%)

8 (20.0%) 5 (13.5%)

Pre (N=51) Post (N=61)

28 (26, 35) 25 (23, 29)

elivery N=108 P

1.89 (1.27, 2.81) 0.002d

1.80 (1.30, 2.49) <0.001d

1.28 (1.14, 1.44) <0.001d

1.38 (0.92, 2.05) 0.12d

ta.; c Log-rank test (Kaplan−Meier analysis).; d Cox proportional hazar
vaginal birth were increased. For those
who had a failed TOLAC and required
subsequent cesarean delivery, there was
a difference noted in reason for cesar-
ean, with slightly fewer patients with
Total (N=189) P value

<.001a

601.0 (227.3)

723.0) 711.0 (397.0, 745.0)

.46b

77 (40.7%)

112 (59.3%)

.59b

174 (92.1%)

15 (7.9%)

Total (N=77)

.009b

33 (42.9%)

30 (39%)

1 (1.3%)

13 (16.9%)

Event (N=112)

.05c

ds, adjusted for dilation at time of placement, number of previ-
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FIGURE
Kaplan−Meier estimates for time to delivery. Kaplan−Meier estimates
of time to delivery for the pre- and postimplementation groups. Red line
represents the preimplementation group (routinely leaving balloon in
for 12 hours) and the blue line represents the postimplementation
group (routinely leaving the balloon in for 6 hours.) P value for
difference = .05.

ajog.org Original Research
arrest indications (ie, arrest of dilation,
descent) and slightly more with fetal
indications (ie, nonreassuring fetal heart
rate) in the post group. While these
numbers were statistically significant,
they were small and therefore difficult
to interpret conclusively. In addition,
there were no significant differences in
maternal intraamniotic infection and
no cases of uterine rupture, although
the cohort was relatively small. We are
unsure of any mechanistic reason why a
shorter balloon duration would lead to
a change in cesarean indications like
this. While it is likely a function of a
small number of cesareans, such that a
few cases can significantly impact the
category rates, we will explore this in
future quality improvement work being
planned on labor induction protocols.
Research implications
The results of our study demonstrate
the need for further research regarding
the duration of mechanical cervical rip-
ening in patients undergoing TOLAC,
and future efforts could be best con-
ducted with a prospective study. This
would allow standardization of balloon
use, including insertion protocol, as
well as control for exposures such as
addition of oxytocin during the induc-
tion process. By standardizing the
study, we would aim to reduce observer
bias in assessment of outcomes.

In addition, we would also aim to
expand out secondary outcome analysis
to include postpartum hemorrhage rates
and more comprehensive neonatal out-
comes including NICU admission,
APGAR scores, length of stay, etc.
Strengths and limitations
Strengths of our study include capital-
izing on a practice change to include
patients undergoing TOLAC, a group
previously excluded from similar stud-
ies. We utilized a robust medical record
system and had trained clinicians veri-
fying all data. This study had several
limitations. First, because this was a
before-and-after study design, we were
unable to control for certain variables
including balloon insertion protocol
and amount of saline filled in each bal-
loon. At our institution, balloon
insertion protocol was left to the discre-
tion of the practitioners. Second, we
were unable to capture the reason for
balloon removal, whether it was by
spontaneous expulsion, adequate ripen-
ing at the clinical endpoint, or protocol
endpoint. We speculate that spontane-
ous expulsion and/or adequate ripening
are associated with the establishment of
labor, which is known to be more favor-
able for a vaginal delivery. In that same
vein, we could not characterize further
induction medications that were used
with and after balloon removal, specifi-
cally oxytocin titration dosage and pro-
tocol. We presume based on standard of
practice at our institution, that if oxyto-
cin was started with balloon placement,
then it was continually titrated after
removal until delivery. It is difficult to
conclude therefore whether improved
time to delivery was due to shorter bal-
loon placement or whether more expe-
ditious initiation of oxytocin could have
contributed. The addition of another
intervention, oxytocin in the case of our
study, limited the assessment of the
exposure we sought to study. However,
in prior studies,17,18 there has not been
a clear advantage of one method over
the other. We adjusted for factors
selected a priori but there may have
been other factors that were unac-
counted for in our hazard ratio analysis.
Finally, as institutional policies often
take time to adopt and change practices,
there was a possibility of selection bias,
and some patients receiving balloon
placement for 12 hours even postpolicy
change which could have attributed to
median duration of balloon placement
of 7.16 hours.
Conclusions
In conclusion, for patients with prior
cesarean delivery undergoing mechani-
cal cervical ripening with a double-bal-
loon catheter, planned removal at
6 hours compared to 12 hours may
result in higher chances of successful
vaginal delivery and possibly a shorter
time to delivery, without increasing
rates of cesarean delivery and intra-
amniotic infection.
August 2024 AJOG Global Reports 7
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