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Abstract
Objective: Given that many studies report on a limited spectrum of adverse events 
of transvaginal cervical cerclage for preventing preterm birth, but are not powered 
to draw conclusions about its safety, the objective of this study was to conduct a 
systematic review with pooled risk analyses of perioperative complications and 
compare characteristics on the basis of indication for cerclage in singleton 
pregnancies.

Data sources: Ovid MEDLINE, Ovid Embase, Web of Science, the Cochrane Central 
Register of Controlled Trials (CENTRAL) and the prospective trial registers ClinicalTrials.
gov and the World Health Organization International Clinical Trials Registry Platform 
were searched from inception to April 2020.

Study Eligibility criteria: All randomized controlled trials and both retrospective and 
prospective observational cohort studies reporting complications in history-indicated 
cerclage, ultrasound-indicated cerclage, or physical examination-indicated cerclage 
were eligible. Studies were included if they contained original data on the occurrence 
of adverse events during surgery or within 24 hours after surgery.

Methods: The Cochrane risk of bias tool for randomized controlled trials and the 
Newcastle-Ottawa scale for cohort and case-control studies were used for the critical 
appraisal. The pooled risk assessment was conducted using meta and metafor 
packages in R (studio), version 4.0.3.

Results: The search yielded 2328 potential studies; 3 randomized controlled trials, 3 
prospective, and 38 retrospective cohort studies were included in the final analysis. Of 
the 4,511 women with singleton gestations, 1,561 (34.6%) underwent history-indicated 
cerclage, 1,348 (29.9%) underwent ultrasound-indicated cerclage, and 1,549 (33.3%) 
underwent physical examination-indicated cerclage. Most perioperative complications 
occurred in physical examination-indicated cerclage, especially hemorrhage (2.3%; 
95% confidence interval, 0.0 - 7.6) and preterm premature rupture of membranes 
(2.5%; 95% confidence interval, 0.91 - 4.5). The fewest complications occurred in 
history-indicated cerclage, varying from 0.0% of preterm premature rupture 
of membranes (95% confidence interval, 0.0 - 1.7) to 0.9% of hemorrhage (95% 
confidence interval, 0.0 - 7.9). In ultrasound-indicated cerclage, the most common 
complication was hemorrhage (1.4%; 95% confidence interval, 0.0 - 4.1), followed by 
lacerations (0.6%; 95% confidence interval, 0.0 - 3.1) and preterm premature rupture 
of membranes (0.3%; 95% confidence interval, 0.0 - 0.8).
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Conclusion: The highest risk of perioperative complications was observed in physical 
examination-indicated cerclage in comparison with ultrasound- and history-indicated 
cerclage. However, the occurrence of complications is poorly documented in the 
published literature, as is the timing of the complications (i.e., perioperative or later 
in pregnancy). There is an urgent need for uniform complication reporting policy in 
both cohort studies and randomized controlled trials on cerclage.

AJOG at a Glance

Why was this study conducted?
Because a systematic overview of possible perioperative complications of 
transvaginal cervical cerclage for preventing preterm birth is lacking, it is 
impossible to estimate the risks and obtain an adequately informed consent from 
women with indications for cerclage placement

Key findings
The overall incidence of perioperative complications is low, but direct ruptures of 
membranes, lacerations of the cervix, and vaginal bleeding occur more often in 
physical examination-indicated cerclage than in history- or ultrasound-indicated 
cerclage.

What does this study add to what is already known?
This review provides a specific overview of perioperative complications of 
transvaginal cervical cerclage stratified by indication. It describes the poor 
documentation of complications in the published literature and calls for uniform 
reporting in both cohort studies and randomized controlled trials.

11
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Introduction
Cervical insufficiency is one of the causes of spontaneous preterm birth (sPTB), 
which is defined as the inability of the uterine cervix to retain a pregnancy in the 
second trimester in the absence of clinical contractions, labor, or both.1-3 In the 1950s, 
Shirodkar4 and McDonalds5 introduced the cervical cerclage as a surgical technique 
to treat women with cervical insufficiency. The objective of cerclage placement is to 
support the cervix at the level of the internal os by mechanically increasing its tensile 
strength and closure of the cervix. In clinical practice, a cerclage can be placed at 
different time points during gestation: a history-indicated cerclage (HIC) in the first 
trimester, and an ultrasound-indicated cerclage (UIC) and a physical examination-
indicated cerclage (PEIC) in the second trimester. Current evidence from randomized 
controlled trials (RCTs) indicates that cervical cerclage can reduce the risk of preterm 
birth in 39 to 43% of women who have both a history of an immature or preterm 
birth and a cervical shortening <25 mm at transvaginal ultrasound.6,7 In women with 
a severe history of ≥3 preterm births, a cerclage has a beneficial effect in 1 of 25 
cases.8 For women with a painless dilated cervix with or without bulging membranes, 
cerclage was associated with increased neonatal survival (71% vs 43%; relative risk 
[RR] 1.65; 95% confidence interval [CI], 1.19-2.28) and prolongation of pregnancy 
(mean difference 33.98 days, 95% CI 17.88-50.08).9,10

Cervical cerclage is an invasive procedure that can be associated with various 
complications. These complications consist of perioperative problems, occurring during 
or within the first 24 hours after surgery, and postoperative or late complications. 
Perioperative or early complications include hemorrhage, cervical lacerations, lesions 
or trauma of the cervix, pyrexia and severe maternal infections (amnion infection) or 
direct preterm premature rupture of membranes (PPROM).6,11-16 Postoperative or late 
complications consist of PPROM, chorioamnionitis, maternal sepsis (leading to death), 
cervical lacerations during delivery, dystocia during delivery, placental abruption, 
increase of vaginal discharge, suture displacement, and fistula formation. 3,11-13,17-22 
The incidence of complications varies widely in relation to the timing and indication 
of the cerclage. Many small cohort studies focused only on either one indication or 
all indications combined.12,13 In addition, the studies referred to in guidelines, were 
often already outdated studies that did not always distinguish between singleton 
and multifetal pregnancies.1,3,12,13,23 Although many studies reported on a limited 
spectrum of adverse events of cervical cerclage, they were often not powered to draw 
conclusions about its safety for clinical use. This information is essential for obtaining 
an adequately informed consent from women with indications for cerclage placement.
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Objective
This study aimed to conduct a systematic review with pooled risk analyses of 
perioperative complications of transvaginal cervical cerclage in singleton pregnancies 
to prevent PTB and compare characteristics with regard to on the indication for 
cervical cerclage, and to assess the safety of this procedure.

Methods
This systematic review was reported according to the Preferred Reporting Items for 
Systematic Reviews and Meta-analyses statement (Appendix A). The review protocol 
was registered in the Prospective Register of Systematic Reviews (systematic review 
record CRD42022298308). This systematic review did not receive any specific grant 
from funding agencies in the commercial, not-for-profit, or public sectors. Because 
this article is a review, there was no direct patient or public involvement in the study.

Eligibility criteria, information sources and search strategy
RCTs, quasi RCTs, and cohort studies that compared transvaginal cervical cerclage with 
any other intervention, expectant management, or standard care were eligible, along 
with all studies describing a cohort and mentioning complications. Studies involving 
participants with any indication for transvaginal cervical cerclage to prevent preterm 
birth or any type of cerclage (Shirodkar, McDonald, Wurm, Lash) were included. Studies 
were eligible if they reported on maternal, fetal or neonatal outcomes and contained 
data on the occurrence of adverse events.

Ovid MEDLINE, Ovid Embase, Web of Science, the Cochrane Central Register of 
Controlled of Trials (CENTRAL) and the prospective trial registers ClinicalTrials.gov 
and the World Health Organization International Clinical Trials Registry Platform were 
searched from inception to April 2020. An experienced medical information specialist 
used a 2-step approach, to ensure coverage of all possible complications. Step 1 
consisted only of RCTs because given the controlled safety procedures associated 
with these trials, it can be assumed that all possible complications are addressed. 
Then, a second search was conducted, adjusted for the specific complications 
mentioned in the RCTs and consisting of controlled terms, including Medical Subject 
Headings (MeSH), and text words for complications of vaginal cerclage. An update was 
conducted in December 2021. Animal studies, conference abstracts, reviews and case 
reports were excluded. Only English-language studies were included. The reference 
lists and the citing articles of the identified relevant papers were crosschecked in 
Web of Science. The bibliographic records retrieved were imported and deduplicated 

11
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in EndNote (Clarivate, London, United Kingdom). The complete search strategies are 
presented in Appendix B.

Definitions of indications and outcomes:
HIC is a cerclage performed in the first trimester in asymptomatic women with risk 
factors in their obstetrical or gynecologic history that increase the risk of preterm 
birth. Some authorities recommend that cerclage should be offered to women who 
have had ≥3 preterm deliveries and/or midtrimester losses.1,23

UIC is a cervical cerclage placed in asymptomatic women in the second trimester 
because of a cervical length <25 mm measured during an ultrasound scan. Some 
authorities only recommend UIC in women who have had ≥1 sPTBs and/or midtrimester 
losses.1,23

PEIC is often referred to as emergency cerclage because it is offered in the second 
trimester to asymptomatic women with a painless, almost completely resolved and 
already partly dilated cervix with or without bulging membranes.1,23

Inclusion criteria
•	 For an eligible study to be included, at least one of the following outcomes had to 

be reported:
•	 Hemorrhage: vaginal bleeding during or within 24 hours of the procedure 

(unspecified volume, >100 mL, >1000 mL).
•	 Cervical trauma/lacerations/lesions: cervical damage occurring during and due to 

the procedure.
•	 PPROM: during or within 24 hours of the procedure.
•	 Infection: severe maternal infection (clinical suspected infection, amnionitis or 

chorioamnionitis, fever >38° C, additional use of antibiotics), urinary tract infection 
or wound infection related to the surgical intervention itself within 24 hours of the 
procedure.

•	 Other: maternal death, injury to bladder or pelvic organs, inability to complete the 
procedure.

Exclusion criteria
The focus of this review was the conventional transvaginal cervical cerclage. Therefore, 
abdominal, laparoscopic and cervicoisthmus cerclages and replacements of cerclages 
were excluded. In addition, studies in which the cohort consisted of women with 
different indications and in which no numbers per indication were known were 
excluded. In case of amniocentesis prior to cerclage placement, only women with the 
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complications of PPROM and infection were excluded, considering that they may have 
resulted from this invasive procedure.

Study selection
Articles were selected in a staged process using the electronic screening programs 
Covidence (Convidence, Melbourne, Australia) and Rayyan (Rayyan Systems Inc, 
Cambridge MA). Two reviewers (part 1: C.V.D. and S.J., part 2 and update: C.V.D. and 
S.H.B.) independently screened titles and abstracts of all retrieved articles and selected 
potentially eligible studies. Both reviewers then independently examined the full-text 
papers to see whether they met the in- and exclusion criteria. Disagreements about 
inclusions were resolved by consensus or by consulting a third reviewer (B.M.K.). The 
authors were not contacted for any further information whenever the full text could 
not be retrieved.

Data extraction
A predesigned data extraction form was used to retrieve study characteristics from 
each included study. Data were extracted from tables, graphs and full texts on author, 
country, publication year, type of study, period of data collection, study population, 
inclusion and exclusion criteria, number of women with a cerclage, number of women 
with a complication and mentioned complications. Data were entered into a Microsoft 
Excel 2016 database and double-checked for accuracy by the 2 reviewers.

Assessment of risk of bias
Critical appraisal was conducted independently by 2 reviewers (C.V.D., S.H.B.) using 
the Cochrane risk of bias tool for RCTs and the Newcastle Ottawa scale for cohort 
studies and case-control studies. Disagreements about risk of bias were resolved 
by consensus or by consulting a third reviewer (B.K.M.). S.J. and E.P. checked the risk 
assessment.

Data synthesis
The pooled risk assessment was performed using the meta and metaphor packages 
in R-studio version 4.0.3 (R Core Team, Vienna, Austria). Double arcsine Freeman-Tukey 
transformation with the inverse variance method was used for random-effects meta-
analysis of single proportions to calculate an overall pooled proportion. Prediction 
intervals (PIs) for individual studies were calculated using the Q-profile method. When 
possible, subgroups were formed based on the type of cerclage (McDonald, Shirodkar, 
Wurm, etc.).

11
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Results
Study selection

A total of 232 RCTs were identified after duplicates were removed. After screening 
titles and abstract, 61 RCTs were selected for full text. Fourteen RCTs were deemed 
relevant and eligible. Only 3 RCTs were included because the excluded studies did 
not mention complications.24-26 A total of 949 cohort studies were identified after 
removal of duplicates. After screening titles and abstracts, 290 articles were reviewed, 
and 37 cohort studies15,16,27-60 were included. Another 4 studies11,60-62 were included 
through an update following the procedure described above. Thus, 41 cohort studies 
were included, of which 3 studies involved a prospective cohort and 38 consisted of 
retrospective cohorts. Figure 1 contains the specific reasons for exclusion of both 
RCTs and cohort studies.

Study characteristics
The 44 studies reported on 4,511 transvaginal cervical cerclages placed for prevention 
of preterm birth. These consisted of 1,561 HICs, 1,348 UICs, 11,549 PEICs and 53 
UICs or PEICs (not further specified). A total of 33 studies reported complication 
rates of cerclage in singletons, of which 6 studies included a cohort with HIC 
indication,11,30,36,38,41,46 8 studies with UIC indication11,15,25,26,38,42,46 and 25 with PEIC 
indication11,14,16,27-29,31-35,37,39,40,43-47,52,56,60-63. Table 1 describes the study characteristics 
of the included studies. Another 11 studies included only a general statement 
that no complications had occurred during surgery without specifying particular 
complications.24,48-51,53-55,57-59 Appendix C shows an overview and baseline characteristics 
of these studies.

Risk of bias of included studies
The results of the quality assessment are shown in Appendix D. Overall, the quality of 
the included cohort and case-control studies was moderate. The items ‘selection of 
non-exposed cohort’ and ‘comparability’ were often not reported and scored poorly. 
Representativeness exposed cohort, absence of outcome at start, follow-up and 
outcome assessment were well reported. In the RCTs, blinding for the intervention 
was not possible, because of the nature of the intervention and detection bias was 
often not clearly described. On average, within the evaluation of the RCTs, there were 
low to some concerns of bias.
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Figure 1: PRISMA flow diagram showing selection of studies reporting on perioperative complications of 
transvaginal cerclage

* Step 1: identification of RCT reporting adverse events/complications of cerclages
**Step 2: identification of observational studies reporting on complications of cerclages
Update: additional search for both published RCTs and observational cohort studies reporting complications 
since step 2
PPROM, preterm premature rupture of membranes; PRSIMA, Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses; RCT, randomized controlled trial

11
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Synthesis of results
Results are shown as pooled proportions. Absolute numbers are contained in 
Appendix E.

Hemorrhage
In singleton pregnancies, the pooled proportion of hemorrhage was 0.9% (95% CI, 
0.0-7.9; 3 studies) 11,36,46 in women with HIC vs 1.4% (95% CI, 0.01-4.1; 4 studies)11,15,36,46 
with UIC and 2.3% (95% CI 0.0-7.6%; 4 studies)11,35,45,46 with PEIC (Table 2.a, Figure 2).

Cervical trauma (including lesions/ lacerations)
The pooled proportion of cervical trauma in singletons varied between 0.2% (95% CI, 
0.0-1.7; 2 studies)36,38 in women with HIC and 0.6% (95% CI 0.0–3.1; 2 studies)15,38 and 
1.3% (95% CI 0.02–3.8; 1 study)47 in women with an UIC or PEIC respectively (Table 
2.a, Figure 2).

Preterm premature rupture of membranes
PPROM during or <24 hours after placement was low in women with HIC, namely a 
pooled proportion of 0.0% (95% CI 0.0 – 0.01; 5 studies)11,30,36,41,46 in singletons. (Table 2; 
Figure 2.A). In UIC, the pooled proportion rate was also low, namely 0.3% (95% PI, 0.01-
0.8; 7 studies 11,15,25,26,42,46 (Table 2, Figure 2.B). In case of PEIC, the pooled proportion 
of PPROM was 2.5% (95% CI, 0.91–4.5; 24 studies)11,14,16,27-29,31-35,37,39,40,43-46,52,56,60-63 in the 
singleton group (Table 2, Figure 2.C). In a subanalysis of PPROM in PEIC (McDonald 
cerclage), the pooled proportion was 2.1% (95% CI, 0.19-5.1; 9 studies)27,32,37,39,43,52,56,62,63 
(Appendix Table E.2 and Figure E.1).

Infection
In one cohort of 24 singletons undergoing HIC, the authors reported no cases of 
infection36 (Table 2 and Figure 2, A).

Other
No cases of maternal death were reported in any of the included studies.
In one cohort of 24 singletons undergoing HIC, the authors reported no cases of 
bladder injury36 (Table 2 and Figure 2, A).

No perioperative complications
In 11 studies, it was only mentioned that no perioperative complications had 
occurred.24,48-51,53-55,57-59 None of these studies defined which complications were 
included, except for some studies in which few examples were mentioned. Such 
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general statements were made about 835 HICs, 123 UICs, 126 PEICs and 53 either 
UICs or PEICs (Appendix C.1. and C.2).

Table 2. Pooled Proportions of complications in singleton pregnancies per cerclage indication

Type of cerclage HIC UIC PEIC

Hemorrhage n/N 3/246a 13/789b 14/260b

 pooled proportion [95% CI] 0.9% [0.0 - 7.9] 1.4% [0.01 - 4.1] 2.3% [0.0 - 7.6]

 95% prediction interval 0.0 – 100.0 0.0 – 21.8 0.0 – 36.3

Cervical Trauma n/N 2/261 7/633 2/158

 pooled proportion [95% CI] 0.2% [0.0 - 1.7] 0.6% [0.0 - 3.1] 1.3% [0.0 - 3.8]

 95% prediction interval 0.0 – 1.7 0.0 – 5.6 0.0 – 3.8

PPROM n/N 3/465 5/1020 44/1225

 pooled proportion [95% CI] 0% [0.0 - 0.87] 0.3% [0.01 - 0.8] 2.5% [0.91 -4.5]

 95% prediction interval 0.0 – 3.3 0.0 – 1.1 0.0 – 13.3

Infection n/N 0/24 X X

 pooled proportion [95% CI] 0.0 % [0.0 - 7.0]

 95% prediction interval 0.0 – 7.0

Other n/N 0/24c X X

 pooled proportion [95% CI] 0.0 % [0.0 - 7.0]

 95% prediction interval 0.0 – 7.0

HIC: history indicated cerclage; UIC: ultrasound indicated cerclage; PEIC: physical-examination indicated 
cerclage; n/N: events/ total sample size; pooled %: pooled proportion; CI: confidence interval
a all cases of hemorrhage were defined as >100ml blood loss
b cases of hemorrhage were either undefined or as >100ml blood loss
c injury to bladder or bowel
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Figure 2. Pooled proportions of perioperative complications indicated by type of cerclage in singletons

Figure 2a. History-indicated cerclage

CI, confidence interval; PPROM, preterm premature rupture of membranes
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Figure 2b. Ultrasound-indicated cerclage

CI, confidence interval; PPROM, preterm premature rupture of membranes
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Figure 2c. Physical Examination-indicated Cerclage

CI, confidence interval; PPROM, preterm premature rupture of membranes
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Discussion
This systematic review evaluated the safety of all known types of transvaginal cervical 
cerclages in singleton pregnancies stratified by type of indication. A wide range of 
potential complications within 24 hours after cerclage insertion was examined using 
a pooled risk assessment. This review indicates that in singleton gestations, most 
perioperative complications occur in PEIC, especially hemorrhage 2.3% (95% CI, 0.0-
7.6) and PPROM 2.6% (95% CI, 1.0-4.7). The fewest complications occur when a HIC 
is placed, varying from 0.0% of PPROM (95% CI, 0.0-1.7) to 0.9% of hemorrhage (95% 
CI, 0.0-7.9). In UIC, the most common complication is hemorrhage (1.4%; 95% CI 0.0-
4.1), followed by lacerations (0.6%; 95% CI; 0.0-3.1) and PPROM (0.3%; 95% CI 0.0–0.8).

Comparison with existing literature
In the absence of systematic reviews and meta-analyses, the herein used on the risks 
of complications of transvaginal cerclage is based on a few reviews and “experts’ 
views”. The expert’s view of Harger12, published in 2002, did not distinguish between 
perioperative and postoperative complications and thus comparison with our results 
was not possible. However, this expert’s view stated that PPROM during cerclage 
surgery occurs most frequently in thin, effaced, and dilated cervixes, which is 
consistent with our findings that perioperative PPROM occurs most frequently with 
PEIC in both singletons and combined (2.6% [95% CI, 1.0-4.7] and 4.8% [95% CI, 2.4-
7.8], respectively). Given the (technically) challenging nature of PEIC surgery, higher 
rates of complications, particularly PPROM, due to potentially bulging membranes, 
are clinically expected.

The review of Simcox et al13 listed the possible adverse events shortly or later after 
cerclage surgery, but incidences were mentioned only for PPROM in PEIC. They 
reported PPROM in 13% to 51% of cases, on the basis of incidences in 3 small cohort 
studies; namely the studies of Aarts et al64 (20 women), Barth et al63 (15 women) and 
Kurup et al65 (35 women). These studies were not included in our review because Aarts 
et al64 and Barth et al63 both included multifetal pregnant women and Kurup et al65 did 
not specify the timing of the complications. In addition, the Cochrane review of Alfirevic 
et al6 did not distinguish between perioperative and postoperative complications.

Strengths and limitations
To the best of our knowledge, no overview of complications by type of cerclage has 
been published thus far. The broad and systematic approach to all complications 
addressed in this overview provides a comprehensive perioperative safety profile of 
the use of transvaginal cervical cerclages. The inclusion of 44 studies that reported 
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on 4,511 vaginal cervical cerclages makes our pooled risk assessment highly valid 
and valuable. To assess the results as homogeneously as possible, we subdivided 
and stratified all possible outcomes by type of indication. In addition to randomized 
studies, observational studies were also included, because they often describe large 
sample sizes and can therefore detect rare adverse events. Observational cohort 
studies are considered appropriate to review as selection bias can be avoided.66 
However, most observational cohort studies were uncontrolled, and thus might be 
deemed as case-series.67,68 Because the aim of this review was to provide as complete 
an overview of complications as possible and reporting in controlled cohort studies 
is limited, uncontrolled cohort studies were also included, resulting in 6 cohorts with 
<20 patients (smallest sample size of 8).29,33,39,49,52,59

Given that this is a broad review with a wide variety of populations and types of 
studies, several limitations need to be discussed. First, regarding the complications 
themselves, this review was limited to the complications that occur around surgery, 
but some of them can also occur later in pregnancy. Hemorrhage and PPROM at the 
time of surgery are unsurprising. However, PPROM may also occur later, not because 
of the surgery itself but because of the process by which the preterm birth occurs. 
Infections, by definition, occur later, given that the time from infection to the onset 
of symptoms is often >24 hours. An infection can be caused by the surgery, but may 
also be the underlying factor provoking the shortening of the cervix. Lacerations or 
lesions of the cervix may occur when the cerclage is inserted. However, they may 
also occur during pregnancy by persistent pressure on or softening of the cervix, 
or because of premature contractions when the cervix continues to dilate painlessly 
and unnoticed while the cerclage is still in place. In such cases, the cerclage may cut 
through the cervix, leading to dilatation, exposed membranes, or PPROM. Finally, 
lacerations may occur when removing the cerclage before delivery, especially in 
women presenting with premature contractions. Lacerations occurring during the 
course of the pregnancy or cerclage removal are beyond the scope of this systematic 
review, but are also important in counseling patients.

Second, there is considerable heterogeneity among the definitions used for the 
different indications. The variation in HIC is the number of preterm births, late 
miscarriages or second-trimester losses, and early miscarriages considered. Within 
UIC, the cut-off for CL (<30, 25 or 15 mm), dilation (no dilation - up to 2cm) of the cervix, 
and inclusion of low- or high-risk populations (of preterm birth) varied. Of the included 
women who required a PEIC, cervical dilatation varied from just a closed effaced cervix 
to 9 cm with bulging membranes. Additional treatment in this group also varied widely, 
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mainly in whether to prescribe antibiotics, indomethacin or other betamimetics, or 
whether to recommend lifestyle advice, bed rest, or even hospitalization.

Especially in older studies, any distinction was hardly made, and all types of cerclages 
were described in the same cohorts. Given that technology has evolved and 
instruments for surgery have become more sophisticated, it is questionable whether 
it is possible to compare cerclages, and their associated complications between those 
placed in the 1980s and those placed 40 years later. The transvaginal ultrasound 
was newly introduced in the mid-1980s69, and the first ultrasound studies showing 
shortening of the cervix were published in the late 1990s70,71. Ultrasound diagnosis 
as an indication for cerclage as prophylaxis came into practice at the beginning of 
2000s72-74. Thus, this more modern indication was not previously recognized and may 
have increased heterogeneity in the other cerclage groups.

The gestational age by which cerclage may be placed also differs between different 
types of cerclage. Because there are no international standards for the gestational 
age by which a cerclage (whether it be HIC, UIC, or PEIC) may be placed, the variation 
among the studies may cause bias. This especially applies to the UIC group, in which 
gestational age ranged from 14 to 29 weeks.

Moreover, distinguishing between procedures was hardly possible because either one 
technique was used or both, but the exact technique was not reported separately for 
each patient, nor were the occurring complications. In addition, the technique was 
also often adapted to the understanding of the practitioner. This made it impossible 
to examine and estimate the impact of the various techniques on complication 
rates. Heterogeneity was also found in maternal characteristics, comorbidities and 
concomitant treatments. Some cohorts were subject to very strict exclusion criteria, 
such as no past cervical surgery, uterine anomalies, nor placenta previa, whereas 
others included women with such characteristics. In addition, the number of previous 
cervical cerclages (failed or otherwise) in individual cases was often not stated or 
varied widely. The same was true for variation in obstetrical history, where parity, 
number of immature and preterm births, curettages, previous cerclages, and multiple 
pregnancies differed between populations. Finally, women in some cohorts received 
additional treatment with progesterone and even bed rest, whereas in other cohorts 
they did not. It is impossible to determine how much impact these differences have 
had on cerclage placement outcomes and complication rates.

Overall, the risk of bias was moderate, with low scores mainly in the items ‘selection of 
unexposed cohort’ and ‘comparability’. Given that most studies only described cohorts 
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that underwent surgery and that no comparison was usually made between them 
because that was not the aim of the publication, these lower scores are unsurprising. 
In addition, the differences between the studies described above, are also reflected 
in the spread of heterogeneity in the pooled proportion analyses, with an I2 ranging 
between 0% and 81%, indicating an observed variance of up to 81% if sampling error 
could be eliminated. The dispersion shown by the ranges of the PIs also indicates how 
the true proportions might be in a much wider range than calculated in the analysis.75 
This is mainly the case for the possibility of hemorrhage in all types of cerclage; namely, 
in HIC, a pooled proportion of 0.92% is calculated with a 95% CI 0.0-7.9 but a 95% PI 
0.0-100.0. In UIC, the pooled proportion is 1.4% (95% CI, 0.01–4.1; 95% PI, 0.0-21.8) 
and in PEIC, it is 2.3% (95% CI, 0.0–7.6; 95% PI, 0.0-36.3). This makes the evidence less 
compelling, and especially for hemorrhage, less reliable and more insecure.

Concerning bias, one of the important limitations of this systematic review is the 
exclusion of studies written in languages other than English and the exclusion of 
conference abstracts causing (post-) publication bias. This may produce an overly 
sanguine estimate of the results, because only studies from indexed sources (such 
as MEDLINE) are included.76,77 Unfortunately, because no comparisons were made 
between study groups, conducting a sensitivity analysis and thus examining the 
degree of bias was not possible.

Another major cause of introduced bias is the underreporting of complications. 
In most studies, this was very limited. Clear in- and exclusion criteria, definitions 
and timing of complications were most often lacking or poorly stated. Given that 
complications were poorly reported in the existing literature and we excluded studies 
in which no complications were reported, there is likely considerable underreporting 
of complications because we cannot assume that no complications occurred in the 
excluded studies. Nevertheless, to include as much information about complications 
as possible, we added cohorts for which only general statements were provided to this 
review. The 11 studies that only reported that “no complications occurred” indicated 
that apparently no significant complications occurred in 1,137 cerclages. However, 
it is unclear whether potential complications were specifically considered, and 
whether they occurred but were not mentioned or qualified as such. For example, it is 
uncertain whether a 100-mL blood loss from a Shirodkar cerclage would be universally 
considered as a complication. The calculated PIs also showed the highest dispersion in 
hemorrhage. In addition, the lack of standardized “core” outcome definitions provided 
in the included studies made the available data heterogeneous and limiting pooling.78,79 
Enormous improvement could be made by establishing core international outcomes 
for cerclages, using uniform definitions for the indication with established upper 
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and lower limits for gestational age at cerclage placement, providing descriptions of 
inclusion and exclusion criteria, at least including the composition of the pregnancy 
and reporting the occurrence of clearly defined complications and the time frame in 
which they occurred.

Conclusion and Implications
In singleton gestations, PEIC has the highest risk of perioperative complications in 
comparison with UIC and HIC.

The generally poor documentation of complications in the existing literature, calls for a 
thorough registration of complications, preferably in an international database, using 
uniform definitions, both for the indication of cerclage (including a clear description of 
the inclusion and exclusion criteria and gestational age limits) and for the complications 
(including the time frame in which they occurred). In addition, uniform reporting can 
improve our knowledge of complications, leading to better counseling and patient 
care.
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