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Cervical cerclage for short cervix at 24 to 26
weeks of gestation: systematic review and
meta-analysis of randomized controlled trials
using individual patient-level data
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Sietske Althuisius, MD; Eran Bornstein, MD; Vincenzo Berghella, MD
OBJECTIVE: This study aimed to determine whether cervical cerclage for a transvaginal ultra-
sound-detected short cervical length after 24 weeks of gestation in singleton pregnancies
reduces the risk for preterm birth.
Introduction

P reterm birth (PTB) continues to be
a leading cause of neonatal mor-

bidity and mortality in the United States
DATA SOURCES: Ovid MEDLINE, Scopus, and the Cochrane Central Register of Controlled Tri-
als were searched using the following terms: “cerclage, cervical,” “uterine cervical incompe-
tence,” “obstetrical surgical procedures,” “cervix uteri,” “randomized controlled trial,” and
“controlled clinical trial.”
STUDY ELIGIBILITY CRITERIA: All randomized controlled trials comparing cerclage placement
with no cerclage in singleton gestations with a transvaginal ultrasound-detected short cervical
length ≤25 mm between 24+0/7 and 29+6/7 weeks of gestation were eligible for inclusion.
METHODS: Individual patient-level data from each trial were collected. If an eligible trial
included patients with both multiple and singleton gestations with a short cervical length
detected either before or after 24+0/7 weeks of gestation, only singletons who presented at
or after 24+0/7 weeks were included. The primary outcome was preterm birth <37 weeks’
gestation. Secondary outcomes included preterm birth <34, <32, and <28 weeks’ gestation,
gestational age at delivery, latency, preterm prelabor rupture of membranes, chorioamnionitis,
and adverse neonatal outcomes. Individual patient-level data from each trial were analyzed
using a 2-stage approach. Pooled relative risks or mean differences with 95% confidence
intervals were calculated as appropriate.
RESULTS: Data from the 4 eligible randomized controlled trials were included. A total of 131
singletons presented at 24+0/7 to 26+6/7 weeks of gestation and were further analyzed; there
were no data on patients with a cerclage at 27+0/7 weeks’ gestation or later. Of those included,
66 (50.4%) were in the cerclage group and 65 (49.6%) were in the no cerclage group. The rate
of preterm birth <37 weeks’ gestation was similar between patients who were randomized to
the cerclage group and those who were randomized to the no cerclage group (27.3% vs 38.5%;
relative risk, 0.78; 95% confidence interval, 0.37−1.28). Secondary outcomes including pre-
term birth <34, <32, and <28 weeks’ gestation, gestational age at delivery, time interval from
randomization to delivery, preterm prelabor rupture of membranes, and adverse neonatal out-
comes such as low birthweight, very low birthweight, and perinatal death were similar between
the 2 groups. Planned subgroup analyses revealed no statistically significant differences in the
rate of preterm birth <37 weeks’ gestation between the 2 groups when compared based on cer-
vical length measurement (≤15 mm or ≤10 mm), gestational age at randomization (24+0/7 to
24+6/7 weeks or 25+0/7 to 26+6/7 weeks), or history of preterm birth.
CONCLUSION: Cervical cerclage did not reduce or increase the rate of preterm birth among sin-
gleton pregnancies with a short cervical length detected after 24 weeks of gestation. Because
there was a 22% nonsignificant decrease in preterm birth associated with cerclage, which is a
similar amount of risk reduction often associated with ultrasound-indicated cerclage before 24
weeks’ gestation, further randomized controlled trials in this patient population are warranted.
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AJOG MFM at a Glance

Why was this study conducted?
Data exploring the use of a cervical cerclage for the management of a short cervi-
cal length (≤25 mm) after 24 weeks’ gestation are limited.

Key findings
Cervical cerclage did not reduce or increase the rate of preterm birth <37 weeks’
gestation in singletons with a short cervical length detected at 24 to 26 weeks of
gestation. Planned subgroup analyses revealed no statistically significant differ-
ences in preterm birth <37 weeks’ gestation based on different cervical length
cutoffs, gestational ages of randomization, or preterm birth history and type of
cerclage.

What does this add to what is known?
Given our small sample size and limited power to detect significant differences
for our outcomes, a larger, randomized controlled trial focusing exclusively on
this patient population is needed.

EDITOR'S CHOICE

Systematic Review
and represents a major public health
concern.1−5 Consequently, significant
research efforts have focused on early
identification and management strate-
gies for patients at risk.6 For example, a
short cervical length (CL) ≤25 mm
measured on transvaginal ultrasound
(TVU) in the second trimester has been
shown to identify patients at increased
risk for PTB.6−11

Subsequently, a number of different
treatment options in this select patient
population have been explored in efforts
to reduce the associated risk of PTB, such
as progesterone supplementation, cervical
cerclage, and pessary.12−20 Surgical man-
agement with cerclage has been estab-
lished as an effective intervention for
patients with a short CL and a history of
spontaneous PTB.21−23 Furthermore,
recent data have suggested cerclage may
be useful for patients with a short CL or
progressively shortening CL in the
absence of a previous PTB.24−26

Current TVU CL screening-based
intervention concepts for patients iden-
tified to be at increased risk for PTB
have largely been derived from random-
ized controlled trials (RCTs) that
focused on patients with a short TVU
CL identified during screening between
16+0/7 and 23+6/7 weeks of gesta-
tion.12−18 However, a short CL may be
identified in patients at later gestational
ages, but the evidence supporting risk
reduction strategies at these gestational
ages is lacking.27,28 Thus, professional
2 AJOG MFM June 2023
societies, such as the American College
of Obstetricians and Gynecologists,
have advised against the placement of
cerclage in pregnancies at 24 weeks of
gestation or later.21 The selection of this
rather arbitrary gestational age thresh-
old, in the past also commonly referred
to as fetal viability,29 has no support in
the form of well-designed studies that
evaluated the safety and efficacy associ-
ated with cerclage use in these settings.

Objective
We set out to determine whether cerc-
lage for a TVU-determined short CL
detected between 24+0/7 and 29+6/7
weeks of gestation in singleton pregnan-
cies reduces the risk for PTB.

Methods
The review protocol for this study was
established by 2 of the investigators (M.
G., V.B.) and registered with the Inter-
national Prospective Register of System-
atic Reviews under registration number
CRD42022361845 before initiation.

Eligibility criteria, information
sources, search strategy
Ovid MEDLINE, Scopus, and the
Cochrane Central Register of Con-
trolled Trials (Cochranelibrary.org,
which includes Pubmed, CINAHL,
Embase, ICTRP, and ClinicalTrials.
Gov) were searched using the following
terms from inception of each database
until October 4, 2021: “cerclage, cervi-
cal,” “uterine cervical incompetence,”
“obstetrical surgical procedures,” “cer-
vix uteri,” “randomized controlled
trial,” and “controlled clinical trial,” and
appropriate subject headings. No lan-
guage or geographic restrictions were
applied. The full search strategy is avail-
able in Appendix 1.

Study selection
All RCTs comparing cerclage placement
with no cerclage in singleton gestations
with a TVU-detected short CL (≤25
mm) between 24+0/7 and 29+6/7 weeks
of gestation were eligible for inclusion.
Quasi-randomized trials, trials evaluat-
ing history-indicated cerclage (ie, placed
for the sole indication of a previous
PTB) or physical examination-indicated
cerclage (ie, placed for second-trimester
cervical dilation detected during a phys-
ical examination), and those with multi-
ple gestations were excluded. If an
eligible trial included patients with both
multiple and singleton gestations with a
TVU-determined short CL detected
either before or after 24+0/7 weeks of
gestation, only singletons who pre-
sented at or after 24+0/7 weeks’ gesta-
tion were included.

Data extraction
Corresponding authors of all included
trials were contacted to request access
to their data to perform this meta-anal-
ysis using individual patient-level data.
Authors were asked to provide de-iden-
tified data on the baseline characteris-
tics, interventions, and outcome
measures for each study participant and
were invited to become part of the col-
laborative group with joint authorship
of the final publication. Subsequently,
data provided by the investigators were
merged into a master database specifi-
cally constructed for this review, which
were checked for missing information,
errors, and inconsistencies by cross-
referencing the publications of the origi-
nal trials. Quality and integrity of the ran-
domization processes in each trial were
assessed by reviewing the chronological
randomization sequence and pattern of
assignment and the balance of baseline



Systematic Review
characteristics between the groups. Incon-
sistencies or missing data were discussed
with the authors and corrections were
made when deemed necessary.

Assessment of risk of bias
The risk of bias in each included trial
was assessed by using the criteria and
algorithm outlined in the Cochrane
Handbook for Systematic Reviews of
Interventions.30 Five domains related to
risk of bias were assessed in each
included trial because there is evidence
that suggest that the following issues are
associated with biased estimates of
treatment effect: (1) randomization pro-
cess; (2) deviations from the intended
interventions; (3) missing outcome
data; (4) measurement of the outcome;
and (5) selection of the reported result.
The review authors’ judged the studies
as being at low risk, high risk, or with
some concerns of bias.

Data synthesis
Primary and secondary outcomes were
established a priori. The primary out-
come was PTB <37 weeks’ gestation.
Secondary outcomes included PTB <34,
<32, and <28 weeks’ gestation, gesta-
tional age at delivery, latency (ie, time
interval from randomization to deliv-
ery), rates of preterm prelabor rupture
of membranes (PPROM), chorioamnio-
nitis, and neonatal outcomes including
birthweight (low if <2500 g or very low
if <1500 g), admission to the neonatal
intensive care unit (NICU), and perina-
tal death (defined as either stillbirth or
death of a live-born baby within the first
28 weeks after delivery). Planned sub-
group analyses evaluating the primary
outcome of PTB <37 weeks’ gestation
were also assessed according to different
CL cutoffs (≤15 and ≤10 mm), gesta-
tional ages at randomization (24+0/7 to
24+6/7 weeks and 25+0/7 to 26+6/7
weeks), and PTB history and type of
cerclage.
Baseline characteristics of the

included patients obtained in the master
database were compared between the 2
groups using chi-square, Fisher’s exact,
or Student’s t tests when appropriate,
with statistical significance set at P<.05.
Statistical analysis of primary and
secondary outcomes included the use of
a 2-stage approach. First, individual
patient-level data from each trial were
analyzed separately to produce study-
specific estimates of the relative treat-
ment effect. A combined estimate was
then obtained in the second step by cal-
culating a weighted average (inverse
error-variance−based) of the individual
estimates using methods analogous to
meta-analyses of aggregate data.
Between-study heterogeneity was
explored using the I2 statistic, which
represents the percentage of between-
study variation that is caused by hetero-
geneity instead of by chance. The meta-
analysis was performed using the ran-
dom effects model of DerSimonian and
Laird to produce summary treatment
effects in terms of either a relative risk
(RR) or a mean difference (MD) with a
95% confidence interval (CI).

All review stages were conducted
independently by 2 authors (M.G., V.B.).
The 2 authors independently assessed
the electronic search, eligibility of the
studies, inclusion criteria, risk of bias,
and data extraction. Data analyses were
performed with a third author (E.L.).

The meta-analysis was reported
according to the Preferred Reporting
Items for Systematic Reviews and Meta-
analyses (PRISMA) statement.31

Results
Study selection
A flow diagram summarizing the study
identification and selection strategy in
accordance with the PRISMA 2020
guidelines is shown in Figure 1. Data
from 4 RCTs were included in the
meta-analysis.

Study characteristics
The characteristics of the included trials
are displayed in Table 1. A short CL
was defined as a CL <25 mm in 3 of the
4 included trials and as a CL ≤15 mm
in the trial by To et al16 (Table 1). Two
trials performed McDonald cerclages
only, whereas To et al16 used Shirodkar
cerclage only and Otsuki et al17 used
either McDonald or Shirodkar cerclage
(Table 1). Antibiotic and tocolytic ther-
apy were used in 3 of the 4 included tri-
als (Table 1). Three trials routinely
recommended similar activity restric-
tions for patients in both the cerclage
and no cerclage groups, whereas activity
restriction was not routinely recom-
mended in the trial by To et al.16

Patients who received a cerclage had it
removed between 36+0/7 and 37+6/7
weeks of gestation unless spontaneous
onset of labor, ruptured membranes, or
a need for early delivery occurred
sooner.
Of the 507 pregnancies with TVU-

measured CL ≤25 mm randomized to
cerclage placement or to no cerclage
placement, 131 singletons presented at
or after 24+0/7 weeks of gestation and
were further analyzed. Of those, 66
(50.4%) were included in the cerclage
group and 65 (49.6%) were included in
the no cerclage group. A comparison of
the baseline characteristics of the 2
groups are displayed in Table 2. Ran-
domization occurred at a later mean
gestational age in the cerclage group
than in the no cerclage group (24.75 vs
24.44 weeks; P=.004) (Table 2). Mean
CL at randomization was similar
between the 2 groups (14.66 vs 12.86
mm; P=.06) (Table 2).

Risk of bias of included studies
The overall risk of bias was low in 3 of
the 4 included trials (Figure 2). All stud-
ies had a low risk of bias in terms of the
randomization process, deviations from
the intended interventions, measure-
ment of the outcome, and selection of
the reported result (Figure 2). Statistical
heterogeneity between the trials was low
(I2=0%) with no inconsistency in the
primary and secondary outcomes.

Synthesis of results
The rate of PTB <37 weeks’ gestation
was similar between patients who were
randomized to cerclage and those who
were randomized to no cerclage (27.3%
vs 38.5%; RR, 0.78; 95% CI, 0.37−1.28)
(Table 3, Figure 3). Secondary outcomes
including PTB <34, <32, and <28
weeks’ gestation, gestational age at
delivery, time interval from randomiza-
tion to delivery, PPROM, and adverse
neonatal outcomes such low birth-
weight, very low birthweight, and peri-
natal death were similar between the 2
June 2023 AJOG MFM 3



FIGURE 1
PRISMA 2020 flow diagram of identified studies

PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-analyses.

Gulersen. Cerclage for short cervix at 24 to 26 weeks of gestation. Am J Obstet Gynecol MFM 2023.
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groups (Table 3). Data regarding the
rates of chorioamnionitis were available
for 1 trial, whereas data regarding the
rates of NICU admission were available
for 2 trials; thus, combined estimates
were not performed for these outcomes.
Planned subgroup analyses revealed no

statistically significant differences in the
rate of PTB <37 weeks’ gestation between
the 2 groups based on CL measurement
(≤15 or 10 mm), gestational age at ran-
domization (24+0/7 to 24+6/7 or 25+0/7
to 26+6/7 weeks), history of PTB, or
4 AJOG MFM June 2023
McDonald cerclage type (Table 4).
Although nonsignificant, there seems to
be a possible reduction in PTB with cerc-
lage among patients with a TVU-deter-
mined CL ≤10 mm and among those
with a previous PTB (Table 4).

Comment
Main findings
The results of this individual patient-
level data meta-analysis illustrate that
cervical cerclage did not reduce or
increase the rate of PTB among
singleton gestations with a short CL
detected at 24 to 26 weeks of gestation.
Furthermore, planned subgroup analy-
ses revealed no statistically significant
differences in PTB <37 weeks’ gestation
at different CL cutoffs, gestational ages
at randomization, or based on PTB his-
tory and type of cerclage.

Strengths and limitations
This study has several strengths. We
addressed an important and under-
studied topic by evaluating the use of
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cerclage for the management of a TVU-
determined short CL detected after 24
weeks of gestation in singleton gesta-
tions. We included individual patient-
level data from all RCTs, which were of
high quality and mostly at low risk of
bias, to provide evidence for this specific
population. Patient-level data also
allowed for subgroup analyses based on
key characteristics that may indepen-
dently impact PTB risk. Each trial uti-
lized the intention-to-treat principle
and statistical heterogeneity was very
low in the studies. Furthermore, base-
line characteristics were similar between
the 2 groups. Although a statistically
significant difference was detected, the
gestational ages at randomization were
nearly identical in both groups, confer-
ring no significant clinical differences
for this variable.
This study also has several limita-

tions. Despite no previously published
trials reporting PTB outcomes of cerc-
lage vs no cerclage after 24 weeks of ges-
tation, our sample size was relatively
small, and 1 trial included only 5
patients. This may have limited the
power to detect significant differences
in our primary and secondary out-
comes. In fact, there was a 22% nonstat-
istically significant decrease in PTB
associated with cerclage, which is simi-
lar to the decrease often associated with
ultrasound-indicated cerclage before 24
weeks’ gestation; thus, a type II error is
probable. Moreover, all RCTs seemed to
show a similar trend, which gives fur-
ther credit to the possible benefit of
cerclage in this population. Therefore,
our data provide guidance for future
research that will explore the safety and
efficacy of cerclage in the latter part of
the second trimester. Other limitations
include those that are inherent to the
included RCTs. There was heterogene-
ity in practice patterns between the tri-
als included, such as CL cutoff for
inclusion, cerclage and suture type, and
the use of perioperative tocolytic and
antibiotic treatments. For example, only
patients with a CL of ≤15 mm were eli-
gible for inclusion in the trial by To et
al,16 which may indicate a higher risk
population.16 Vaginal progesterone, an
effective treatment in reducing the
June 2023 AJOG MFM 5



TABLE 2
Baseline characteristics for the 2 groups

Characteristics
Cerclage No cerclage

P value(n=66) (n=65)

Maternal age (y) 30.85§6.02 29.16§6.15 .06

Race

White 16/66 (24.2) 28/65 (43.1) .06

Black 21/66 (31.8) 21/65 (32.3)

Asian 27/66 (40.9) 14/65 (21.5)

Hispanic 2/66 (3.0) 2/65 (3.1)

History of preterm birth 16/66 (24.2) 21/65 (32.3) .3

History of cervical surgery 2/66 (3.0) 6/65 (9.2) .2

Smoking 2/58 (3.4) 4/50 (8.0) .4

GA at randomization (wk) 24.75§0.75 24.44§0.60 .004

CL at randomization (mm) 14.66§6.40 12.86§6.92 .06

Mode of delivery

Vaginal 48/60 (80.0) 45/50 (90.0) .2

Cesarean 12/60 (20.0) 5/50 (10.0)
CL, cervical length; GA, gestational age.

Gulersen. Cerclage for short cervix at 24 to 26 weeks of gestation. Am J Obstet Gynecol MFM 2023.
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associated risk of PTB among patients
with a short cervical length and also
when used in combination with
cerclage,12,13,25 was not used in any of
the included randomized trials. Data
regarding cervical dilation at the time of
cerclage placement was not reported in
any of the trials. Lastly, a relatively low
percentage of patients included in this
analysis had a previous PTB. Although
evidence has mainly supported cerclage
for patients with a short CL detected at
< 24 weeks of gestation and for those
with a previous PTB,22 the use of this
intervention for patients with a similar
poor obstetrical history at later gesta-
tional ages requires further study.

Comparison with existing literature
With our search strategy, we were
unable to identify any previously per-
formed randomized trials that evaluated
the use of cerclage specifically in
patients with a short CL after 24 weeks
of gestation. Three previous meta-anal-
yses of randomized trials have investi-
gated whether cerclage prevents PTB in
singletons with a second-trimester short
CL.22,24,32 Berghella et al32 first reported
6 AJOG MFM June 2023
cerclage as an effective treatment option
in singletons with a short CL (<25
mm), which reduced the risk for PTB
<35 weeks’ gestation (RR, 0.74; 95% CI,
0.57−0.96) regardless of PTB history.32

Although 3 of the trials from this meta-
analysis were included in that study,
most of the patients in their analysis
were screened before 24 weeks of gesta-
tion, and a subgroup analysis of patients
who were randomized at 24 weeks’ ges-
tation or later was not performed. After
inclusion of a multicenter trial of cerc-
lage for PTB prevention among high-
risk patients between 16 and 23 weeks’
gestation by Owen et al, Berghella and
colleagues reported that cerclage
reduced the risk for PTB <37 weeks’
gestation and composite perinatal mor-
bidity and mortality in singletons with a
short CL (<25 mm) and a previous
spontaneous PTB (RR, 0.70; 95% CI,
0.58−0.83).22 Consequently, offering a
cerclage for this select population has
become standard of care.21 However,
patients with a short CL at 24 weeks’
gestation or later were excluded from
their analysis.22 Lastly, in efforts to
determine whether cerclage is an
effective intervention for singleton ges-
tations with a short CL and no history
of PTB, Berghella et al24 reported no
significant differences in PTB <37
weeks’ gestation (RR, 0.93; 95% CI, 0.73
−1.18) and adverse perinatal outcomes
among patients who were randomized
to cerclage when compared with no
cerclage.24 A subgroup analysis of
patients with an extremely short CL
(<10 mm) who received a cerclage sug-
gested benefit.24 Given that a history of
PTB represents one of the strongest risk
factors for recurrent PTB,6 it is possible
that our findings of no statistically sig-
nificant decrease in PTB rates after cerc-
lage may have been caused by a large
proportion of patients with no PTB his-
tory in our study.

Conclusions and implications
There are several clinical and research
implications from this study. Although
decades of research have demonstrated
that a short CL is a risk factor for PTB
and supported the use of cerclage as an
intervention for PTB risk reduction,
no studies have evaluated the use of
cerclage specifically after 24 weeks of
gestation. This may be a result of TVU
CL screening strategies being most
commonly performed at 16 to 24
weeks of gestation either at the com-
prehensive fetal anatomic evaluation
or in high-risk patients undergoing
serial CL surveillance.6 However, stud-
ies have also suggested an increased
risk for PTB associated with a short CL
that was detected after 24 weeks of ges-
tation; in particular, between 24 and 28
weeks’ gestation because cervical
shortening after 28 weeks occurs
naturally.7,26,27 Interventions to reduce
the risk of PTB in this patient popula-
tion should be explored, especially for
those at highest risk such as those with
a previous PTB.
Further complicating the clinical pic-

ture is the concept of fetal viability as a
threshold for cerclage placement. Prac-
titioners may hesitate to perform a cerc-
lage at a gestational age, such as at and
after 24 weeks of gestation, at which
neonatal survival becomes increasingly
likely because of risks of procedure-
related complications such as PPROM



FIGURE 2
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or preterm labor. However, advances in
neonatal care and resuscitation, along
with use of antenatal corticosteroids,
have led to improved rates of neonatal
survival and survival without major
morbidity at gestational ages as early as
22 weeks of gestation33−35 when cerc-
lages are routinely performed. Neonatal
morbidity and mortality remain high
TABLE 3
Comparison of the primary and second

Outcome Cerclage (n=66)

PTB <37 wk 18/66 (27.3)

PTB <34 wk 10/66 (15.2)

PTB <32 wk 8/66 (12.1)

PTB <28 wk 6/66 (9.1)

GA at delivery (wk) 37.1§4.04

Latency (wk) 12.3§4.11

PPROM 5/46 (10.9)

Chorioamnionitisa 1/9 (11.1)

Birthweight (g) 2789.4§769.92

LBW 15/65 (23.1)

VLBW 6/65 (9.2)

NICU admissionb 3/25 (12.0)

Perinatal death 3/66 (4.5)
When ≤2 studies had the applicable information, the meta-analys

CI, confidence interval; GA, gestational age; LBW, low birthweight
randomized controlled trial; RR, relative risk; VLBW, very low birth
a Available for 2 RCTs; b Available for 1 RCT.

Gulersen. Cerclage for short cervix at 24 to 26 weeks of gest
after 24 weeks of gestation,33 and thus,
the threshold of viability should not be
considered a reason to withhold a
potentially beneficial intervention.

Identifying the most appropriate can-
didates for cerclage placement after 24
weeks of gestation and the upper gesta-
tional age limit is of importance. CL
shortening in patients after 24 weeks’
ary outcomes between the 2 groups

No cerclage (n=65) RR or MD (95%

25/65 (38.5) 0.78 (0.37−1.2

12/65 (18.5) 0.96 (0.46−1.9

8/65 (12.3) 1.08 (0.46−2.5

6/65 (9.2) 1.44 (0.48−4.3

36.6§3.97 0.46 (�0.93 to

12.2§3.94 0.13 (�1.26 to

7/60 (11.7) 0.91 (0.34−2.4

1/17 (5.9) —
2769.4§762.32 19.99 (�247.1

15/64 (23.4) 1.04 (0.53−2.0

6/64 (9.4) 1.07 (0.40−2.8

0/12 (0) —
1/65 (1.5) 1.71 (0.36−8.0

is was not conducted.

; MD, mean difference; NICU, neonatal intensive care unit; PPROM, pre
weight.

ation. Am J Obstet Gynecol MFM 2023.
gestation may be more commonly asso-
ciated with preterm labor and thus an
evaluation for preterm labor and intra-
amniotic infection may be considered
before cerclage placement in these
patients. Furthermore, given that the
risk for PTB increases as CL shortens,8

it is possible that patients with an
extremely short CL (≤10 mm)
CI) I2 (%) Q-statistic

8) 0.000 0.756

9) 0.000 0.338

2) 0.000 0.107

2) 0.000 0.341

1.84) 0.000 1.130

1.53) 0.000 1.200

8) 0.000 0.021

— —
to 287.1) 0.000 0.92

6) 0.000 0.703

7) 0.000 0.108

— —
8) 0.000 0.909

term prelabor rupture of membranes; PTB, preterm birth; RCT,
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FIGURE 3
Forest plot of risk for preterm birth <37 weeks

RR, relative risk.
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may benefit more from cerclage place-
ment than those with a longer CL
(11−25 mm).
Based on these individual patient-

level data from 4 RCTs, cerclage did not
lead to a statistically significant reduc-
tion in PTB in singleton gestations with
a short CL between 24 and 27 weeks of
gestation. Nevertheless, we did however
detect a nonstatistically significant
TABLE 4
Subgroup analyses or primary outcome

Subgroup Cerclage No ce

CL ≤15 mm 13/38 (34.2) 20/45

CL ≤10 mm 8/23 (34.8) 17/25

GA at randomization
24.0−24.9 wk

12/45 (26.7) 21/58

GA at randomization
25.0−26.9 wk

6/21 (28.6) 4/7 (5

History of preterm birth 3/16 (18.8) 10/21

No history of preterm birth 15/50 (30.0) 10/44

McDonald cerclage 4/22 (18.2) 4/22 (

Shirodkar cerclagea 14/44 (31.8) 14/44
For some of the outcomes, the information was not available for
had the applicable information, the meta-analysis was not conduc

CI, confidence interval; CL, cervical length; GA, gestational age; R
a Available for 2 RCTs.
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decrease of 22% in PTB associated with
cerclage placement, which is a similar
magnitude to the reduction often asso-
ciated with ultrasound-indicated cerc-
lage before 24 weeks, suggesting that we
may have been underpowered to detect
this change. Although nonsignificant, a
possible best effect of cerclage in reduc-
ing PTB seemed to be best in patients
with TVU CL ≤10 mm, and in those
of preterm birth <37 weeks

rclage RR (95% CI) I2 (%) Q-statistic

(44.4) 0.78 (0.45−1.36) 0.000 0.156

(68.0) 0.55 (0.30−1.02) 0.000 0.079

(36.2) 0.84 (0.45−1.55) 0.000 0.085

7.1) 0.62 (0.22−1.76) 0.000 0.336

(47.6) 0.55 (0.18−1.64) 0.000 0.368

(22.7) 0.99 (0.54−1.83) 0.001 0.403

18.2) 1.00 (0.31−3.24) 0.000 0.000

(31.8) — — —
all studies. (eg, CL ≤15 mm, CL ≤10 mm). When ≤2 studies
ted.

CT, randomized controlled trial; RR, relative risk.

ation. Am J Obstet Gynecol MFM 2023.
with prior PTB. Given our small sample
size and limited power to detect signifi-
cant differences in our outcomes, a
larger RCT focusing exclusively on this
patient population is needed before
drawing definitive conclusions. A power
analysis (power of 0.8 and significance
level of 0.05), assuming a baseline PTB
rate of 50% including mostly patients
with a history of PTB, would require
148 patients in each group to detect a
33% reduction of PTB < 37 weeks.
Efforts to initiate this trial are under-
way, and collaborators welcomed. &

Supplementary materials
Supplementary material associated with
this article can be found in the
online version at doi:10.1016/j.
ajogmf.2023.100930.
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