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Abstract
Objective: The effect of an exam-indicated cerclage (EIC) remains uncertain due to 
limited evidence from reviews covering pregnancies beyond this timeframe. With 
the 24-week mark serving as an international threshold for neonatal care initiation, 
the aim of this systematic review was to evaluate the available literature on the 
effectiveness of an EIC before 24 weeks of gestation.

Methods: MEDLINE, EMBASE, Web of Science, CENTRAL, clinicaltrials.gov and WHO-
ICTRP were searched for randomized controlled trials, cohort and case-control 
studies comparing EIC with expectant management in singleton pregnancies with 
cervical dilation ≤5 cm between 14 and 24 weeks of gestation to prevent preterm 
birth (PTB) <37 weeks of gestation. Secondary outcomes included obstetrical and 
neonatal outcomes. Quality assessment was performed using Newcastle-Ottawa 
Scale. Analyses were conducted using R(studio) version 3.6.1. and outcomes stated 
as odds ratios (OR) with 95% confidence intervals (CI). Prospero: #CRD42019137400.

Results: The search yielded 787 potential studies. Four studies non-randomized 
(retrospective) could be included. Quality assessment showed overall good quality. 
The main weaknesses were retrospective designs, small sample sizes and the poor 
comparability of the intervention and control groups. The study population resulted 
in 215 women, among whom 163 (76%) underwent cerclage placement and 52 (24%) 
were expectantly managed. EIC compared with expectant management was associated 
with significant lower rates of PTB before 37 weeks (71.2% vs 94.2%; OR 0.11; 95% CI 
0.03-0.35), 34 weeks (49.1% vs 86.5%; OR 0.10; 95% CI 0.03-0.31), 32 weeks (43.0% vs 
80.0%; OR 0.13; 95% CI 0.04-0.43), 28 weeks (43.0% vs 75.0 %; OR 0.19; 95% CI 0.07-
0.51) and 24 weeks (23.3% vs 50%; OR 0.29; 95% CI 0.13-0.65) of gestation, significant 
prolongation of the pregnancy (mean difference 39.14 days; 95%CI 30.58-47.71; p 
<0.0001) and a greater gestational age at delivery (mean difference 4.91 weeks; 95% 
CI 2.32-7.49; p = 0.0002) compared to expectant management.

Conclusion: The current literature suggests that EIC before 24 weeks of gestation is 
associated with improved pregnancy outcomes compared to expectant management. 
The results are limited by the lack of randomised trials and studied neonatal outcomes 
plus the potential for bias in the included studies.
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Key message
Guidelines vary in their advice until what gestational age an exam-indicated 
cerclage should be placed, but reviews extend to 28 weeks, leaving actual impact 
until 24 weeks uncertain. This review shows that exam-indicated cerclage placed 
before 24 weeks of gestation reduces preterm birth rates, extends pregnancy, but 
lacks evidence in absence of randomized trials and reported neonatal outcomes.

9
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Introduction
Cervical insufficiency is defined as the inability to support a full-term pregnancy 
due to an incompetent cervix.1 Cervical insufficiency is clinically characterized by 
progressive shortening and dilation of the cervix before 24 weeks’ gestation without 
overt signs of preterm labour, leading to mid-trimester pregnancy loss or extreme 
preterm birth (PTB) and subsequent neonatal complications related to prematurity.2,3 
The pathophysiology remains poorly understood. Associated risk factors are equal 
to those of PTB and include cervical surgery, including cervical surgery, curettages 
and mechanical dilation of the cervix during pregnancy termination, congenital 
abnormalities of the cervix/uterus, deficiencies in cervical collagen and elastin, and in 
utero exposure to diethylstilbestrol.4 However, in the majority of women with cervical 
insufficiency, these risk factors may not be present.4 5

In women with cervical insufficiency, surgical insertion of a cervical cerclage is one of 
the management strategies to prolong pregnancy and prevent PTB. An exam-indicated 
cerclage (EIC), also called an emergency or rescue cerclage, is performed in women 
who show cervical effacement and dilation on physical examination or transvaginal 
ultrasound, with or without membranes bulging through the external os, before 240/7 
weeks’ gestation, without signs of labour. Generally, these women have no prior history 
of cervical insufficiency.6 Premature pre-labour rupture of membranes (PPROM), 
infection, preterm labor, suture displacement, bleeding and cervical lacerations are 
the most concerning complications associated with cervical cerclage.7-9

In global guidelines, recommendations regarding the timing of EIC placement vary, 
with some suggesting it be done in the second trimester before fetal viability is 
reached, while others consider extending this to 28 weeks.4,6,10 All reviews thus far 
encompass pregnancies up to and including 27+6 weeks.11-15 Due to the absence of 
larger (randomized) studies demonstrating clear benefits and systematic reviews 
adhering to the advised gestational age limit of 24 weeks, the effect of EIC before 24 
weeks’ gestation remains unclear.16 Both in the Netherlands and internationally, this 
age threshold often marks the transition point for active care and support for the 
newborn. Therefore, the aim of our review was to systematically review the literature 
to evaluate the available data on the effectiveness of EIC before 240/7 weeks’ gestation.



193

Effect of physical exam-indicated cerclage

Methods
This systematic review was reported according the PRISMA (preferred reporting items 
for systematic reviews and meta-analyses) meta-analysis guidelines (Supplemental 
information appendix A).17 The review protocol was registered in the PROSPERO 
international prospective register of systematic reviews (CRD42019137400). No 
specific grants were received and there was no direct patient or public involvement.

Eligibility criteria, data sources and search strategy
Randomized controlled trials (RCTs), cohort studies and case-control studies that 
compared an EIC for the prevention of PTB with a reference group of expectantly 
managed women were eligible, independent of the type of cerclage (Shirodkar or 
McDonald or other). Studies were eligible if they reported on maternal, fetal, or 
neonatal outcomes.

OVID MEDLINE, OVID EMBASE, CENTRAL, Cochrane, PubMed and ClinicalTrials.
gov were searched by an experienced medical librarian ( JL). The latest update was 
in November 2022. Medical Subject Heading (MeSH) terms and keywords relating 
to EIC such as emergency/rescue/physical exam-indicated cervical cerclage/stitch/
band/suture were applied. No language restrictions were applied and animal studies, 
conference abstracts, reviews, and case reports were excluded. Reference lists and 
citing papers of identified relevant publications were crosschecked via Web of Science. 
The complete search strategies are shown in the Supplemental information Appendix 
B. The retrieved records were imported and deduplicated in ENDNOTE X7.5 (Clarivate, 
London, United Kingdom).

Inclusion and exclusion criteria
Studies could be included if they described singleton pregnancies with cervical dilation 
≤5 cm at a gestational age between 14 and 24 weeks that received an EIC. A cut-off 
value of ≤5 cm was based on clinical practice and feasibility to place a cerclage.18 
If the paper did not completely meet the inclusion criteria, we screened if part of 
the published data met our criteria. Studies with multiple pregnancies, ruptured 
membranes, signs of labour, identified major foetal abnormalities and signs of foetal 
distress were excluded.

Study selection
Two review authors (BK and CD) independently screened titles and abstracts of 
retrieved papers and selected eligible studies, using the electronic screening program 
Rayyan (Rayyan Systems Inc, Cambridge, MA). Both reviewers then independently 

9
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examined the full-text papers to assess whether they met the inclusion and exclusion 
criteria. Disagreements were resolved by consensus, or consultation of a third 
reviewer (CK).

Key exposure variable and outcome measures
The key exposure variable of this study is the EIC, defined as a cervical cerclage 
performed in women with a singleton pregnancy who show cervical effacement and 
dilation ≤5 cm on physical examination or transvaginal ultrasound, before 240/7 weeks’ 
gestation, without signs of labour.

Since EIC’s aim is to prevent PTB and prolong GA, our primary outcome measure is PTB 
before 37 weeks’ gestation. Secondary outcomes include: PTB before 34, 32, 28 and 
24 weeks’ gestation, delivery <7 days, delivery <14 days, composite adverse perinatal 
outcome, defined as perinatal mortality and morbidity (i.e., respiratory distress 
syndrome, intraventricular hemorrhage grades III and IV, necrotizing enterocolitis, 
sepsis, and chronic lung disease), components of the neonatal outcome, time from 
diagnosis to delivery, PPROM and GA at delivery.

Data collection
An extraction form was designed in advance to collect the required study data, which 
was subsequently extracted by a single reviewer (BK). Study data were extracted 
from tables, graphs, and full text and double-checked for accuracy by 2 reviewers 
(BK, CD). In case of disagreement, a third reviewer was consulted (CK). Data included 
author, year, country, study design, cohort size and period of data inclusion. Obstetric 
items were gestational age at inclusion, intervention and delivery, dilation of the 
cervix at inclusion, time from diagnosis to delivery and PPROM. If present, neonatal 
data contained perinatal death (death after 16 weeks’ gestation), and neonatal 
morbidities (respiratory distress syndrome, intraventricular hemorrhage grades 
III and IV, necrotizing enterocolitis, sepsis, chronic lung disease, low birth weight 
(<2,500 grams), very low birth weight (<1,500 grams), and neonatal intensive care unit 
admission). Authors were contacted for additional data if complete data extraction 
was not possible.

Methodological quality assessment
Two reviewers (BK, CD) independently scored all included studies systematically on 
their methodological quality with the use of the Newcastle-Ottawa Quality Assessment 
Scale (NOS). Using this tool, studies are assessed on three broad perspectives: the 
selection of study groups, the comparability of the groups and the determination 
of exposure or outcome of interest for cohort studies. A total of 9 stars can be 
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obtained: the higher the score, the higher the quality. The NOS is fitted for quality 
assessment of analytical studies and is recommended by the Cochrane collaboration 
for assessing non‐randomized studies.19 Disagreements were resolved by consensus 
or by consulting a third reviewer (CK).

Data analysis
Analyses were performed using the meta and metafor packages in R (studio) 
version 3.6.1 (R Core Team, Vienna, Austria). The meta-analysis only included studies 
that provided sufficient information to calculate accurate risk estimates and the 
corresponding 95% confidence interval (CI). Results were assessed using forest plots 
and presented as odds ratios for the primary and secondary outcomes, calculated by 
using the Mantel Haenszel method. A p-value of <0.05 was considered statistically 
significant. Heterogeneity of the combined trials was determined using the χ² and 
I² tests. Data were pooled and analysed using either the fixed-effects (I² <50%) or 
random-effects (I² >50%) model. If the heterogeneity was judged as substantial before 
calculating the I2 and the confidence intervals of the studies overlapped each other, 
we judged it as most appropriate to use the random-effects model regardless of the 
calculated heterogeneity. When pooling of results was not appropriate, results were 
reported using narrative synthesis.

Results
Study selection
The initial search resulted in 787 articles after removing duplicates, of which 774 
articles were excluded after reading the title and abstract (Figure 1). Two updates were 
performed in December 2021 and November 2022 in which no new eligible studies 
were found. The full text of the remaining 13 articles was reviewed in more detail and 
nine were excluded (see Figure 1 for exclusion reasons). The remaining four studies 
were eligible to include in the analysis.20-23 However, two studies included women 
with a dilation >5 cm. Of these, we extracted only the data for women with a cervical 
dilation ≤5 cm from the publication22 or obtained the original data when necessary20. 
One study reported mean GA at delivery only, and we received the data to extract GA 
at delivery in more detail for the group with an EIC.21

9
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Figure 1. Flowchart of study selection and inclusion.

Methodological quality assessment of included studies
The results of the quality assessment of the included studies using the NOS scale are 
shown in Supplemental information Appendix C. All four studies received an overall 
score of 7 out of 9 stars and were thus rated of equal methodological quality and thus 
equally weighted. They showed an overall good quality, meaning there was a low risk 
of bias, regarding the selection and outcome of interest domains of the study groups. 
The main weaknesses of all studies were their retrospective designs, small sample size 
and the poor comparability of the intervention and reference groups. Since less than 
10 cohort studies could be included per outcome measure, estimating the publication 
bias was impossible.



197

Effect of physical exam-indicated cerclage

Ta
bl

e 
1.

 C
ha

ra
ct

er
is

tic
s 

of
 th

e 
in

cl
ud

ed
 s

tu
di

es
.

St
ud

y
Ty

pe
 a

nd
 

se
tt

in
g

Pa
rt

ic
ip

an
ts

In
cl

us
io

n 
cr

it
er

ia
Ex

cl
us

io
n 

cr
it

er
ia

O
ut

co
m

es

M
ea

n 
G

A 
at

 
di

ag
no

si
s/

in
te

rv
en

ti
on

 
in

 w
ee

ks
M

ea
n 

ce
rv

ic
al

 
di

la
ti

on
 in

 c
m

Ve
nt

ol
in

i 
et

 a
l, 

20
09

Re
tr

os
pe

ct
iv

e 
co

ho
rt

 s
tu

dy
, 

si
ng

le
 c

en
te

r, 
U

ni
te

d 
St

at
es

56
 c

er
cl

ag
e,

 
12

 e
xp

ec
ta

nt
 

m
an

ag
em

en
t

Si
ng

le
to

n 
pr

eg
na

nc
y, 

ge
st

at
io

na
l a

ge
 1

8-
23

 
6/

7 
w

ee
ks

, c
er

vi
ca

l 
di

la
tio

n 
3-

5 
cm

, 
m

em
br

an
es

 b
ey

on
d 

th
e 

ex
te

rn
al

 c
er

vi
ca

l o
s

Fe
ta

l a
bn

or
m

al
iti

es
, u

te
rin

e 
co

nt
ra

ct
io

ns
, u

te
rin

e 
bl

ee
di

ng
, 

pr
em

at
ur

e 
ru

pt
ur

e 
of

 m
em

br
an

es
, 

cl
in

ic
al

 s
ym

pt
om

s,
 o

r l
ab

or
at

or
y 

fin
di

ng
s 

su
gg

es
tiv

e 
of

 c
ho

rio
am

ni
on

iti
s,

 u
rin

ar
y 

tr
ac

t i
nf

ec
tio

n,
 b

ac
te

ria
l v

ag
in

os
is

M
at

er
na

l c
om

pl
ic

at
io

ns
 

(in
cl

ud
in

g 
pr

eg
na

nc
y 

lo
ss

, 
ru

pt
ur

e 
of

 m
em

br
an

es
, 

ch
or

io
am

ni
on

iti
s,

 e
xc

es
si

ve
 

su
rg

ic
al

 b
lo

od
 lo

ss
 >

25
 m

l);
 

ge
st

at
io

na
l a

ge
 a

t d
el

iv
er

y, 
tim

e 
fr

om
 c

er
cl

ag
e 

pl
ac

em
en

t 
to

 d
el

iv
er

y, 
ne

on
at

al
 

ou
tc

om
es

 (A
pg

ar
 s

co
re

s,
 N

IC
U

 
ad

m
is

si
on

s,
 n

eo
na

ta
l s

ep
si

s)
.

Ce
rc

la
ge

 g
ro

up
: 

19
.6

 (±
3.

2)
; 

re
fe

re
nc

e 
gr

ou
p:

 n
ot

 
av

ai
la

bl
e

N
ot

 a
va

ila
bl

e

G
im

ov
sk

y 
et

 a
l, 

20
15

Re
tr

os
pe

ct
iv

e 
co

ho
rt

 s
tu

dy
, 

m
ul

tic
en

te
r, 

U
ni

te
d 

St
at

es

85
 c

er
cl

ag
e,

 
18

 e
xp

ec
ta

nt
 

m
an

ag
em

en
t; 

9 
pe

ss
ar

y

Si
ng

le
to

n 
pr

eg
na

nc
y, 

ge
st

at
io

na
l a

ge
 1

5-
24

 
w

ee
ks

, c
er

vi
ca

l d
ila

tio
n 

≥2
 a

nd
 ≤

4,
 e

xp
os

ed
 

m
em

br
an

es

Fe
ta

l a
na

to
m

ic
al

 o
r g

en
et

ic
 a

no
m

al
y, 

bl
ee

di
ng

, c
lin

ic
al

 c
ho

rio
am

ni
on

iti
s,

 
m

ed
ic

al
ly

 in
di

ca
te

d 
pr

et
er

m
 d

el
iv

er
y, 

ev
id

en
ce

 o
f p

ro
gr

es
si

ve
 p

re
te

rm
 la

bo
r 

or
 m

is
ca

rr
ia

ge

G
A 

at
 d

el
iv

er
y, 

in
te

rv
al

 
be

tw
ee

n 
in

te
rv

en
tio

n 
an

d 
de

liv
er

y, 
ra

te
 o

f P
PR

O
M

, 
ne

on
at

al
 s

ur
vi

va
l a

t d
is

ch
ar

ge

Ce
rc

la
ge

 g
ro

up
: 

20
.2

 (±
2.

0)
; 

re
fe

re
nc

e 
gr

ou
p:

 2
1.

2 
(±

4.
6)

Ce
rc

la
ge

 
gr

ou
p:

 
2.

5 
(±

0.
6)

; 
Re

fe
re

nc
e 

gr
ou

p:
 2

.6
 

(±
0.

72
)

Ci
av

at
tin

i 
et

 a
l, 

20
15

Re
tr

os
pe

ct
iv

e 
co

ho
rt

 s
tu

dy
, 

si
ng

le
 c

en
te

r, 
Ita

ly

18
 c

er
cl

ag
e,

 
19

 e
xp

ec
ta

nt
 

m
an

ag
em

en
t 

(a
ft

er
 e

xc
lu

si
on

: 
15

 c
er

cl
ag

es
; 

13
 e

xp
ec

ta
nt

 
m

an
ag

em
en

t)*

Vi
ab

le
 s

in
gl

et
on

 
pr

eg
na

nc
y, 

ce
rv

ic
al

 
di

la
tio

n 
≥1

 c
m

, 
ge

st
at

io
na

l a
ge

 1
4-

24
 

w
ks

M
ul

tip
le

 p
re

gn
an

cy
, P

PR
O

M
, c

lin
ic

al
 

ch
or

io
am

ni
on

iti
s 

(m
at

er
na

l f
ev

er
 ≥

38
 

de
gr

ee
s,

 m
at

er
na

l t
ac

hy
ca

rd
ia

 >
10

0 
bp

m
, u

te
rin

e 
te

nd
er

ne
ss

, f
ou

l-s
m

el
lin

g 
am

ni
ot

ic
 fl

ui
d)

, v
ag

in
al

 b
le

ed
in

g,
 a

ct
iv

e 
ut

er
in

e 
co

nt
ra

ct
io

ns
, e

vi
de

nc
e 

of
 li

fe
-

in
co

m
pa

tib
le

 fe
ta

l a
no

m
al

ie
s

G
A 

at
 d

ia
gn

os
is

, G
A 

at
 

de
liv

er
y, 

tim
e 

to
 d

el
iv

er
y, 

la
te

 
sp

on
ta

ne
ou

s 
m

is
ca

rr
ia

ge
 

13
-2

4 
w

ks
, t

er
m

 b
irt

h 
≥3

7 
w

ks
, P

TB
 <

37
 w

ks
, P

TB
 <

34
 

w
ks

, P
TB

 <
28

 w
ks

, r
at

e 
of

 S
C,

 
ne

on
at

al
 b

irt
h 

w
ei

gh
t, 

Ap
ga

r 
sc

or
es

 1
’ a

nd
 5

’, n
eo

na
ta

l 
m

or
ta

lit
y, 

ne
on

at
al

 m
or

bi
di

ty
 

(B
PD

, I
VH

, s
ep

si
s,

 N
EC

, R
O

P)
.

N
ot

 a
va

ila
bl

e
Ce

rc
la

ge
 

gr
ou

p:
 

3.
1 

(±
1.

3)
; 

Re
fe

re
nc

e 
gr

ou
p:

 3
.2

 
(±

1.
6)

Ci
lin

gi
r e

t 
al

, 2
01

9
Re

tr
os

pe
ct

iv
e 

co
ho

rt
 s

tu
dy

, 
si

ng
le

 c
en

te
r, 

Tu
rk

ey

9 
ce

rc
la

ge
, 

12
 e

xp
ec

ta
nt

 
m

an
ag

em
en

t 
(a

ft
er

 e
xc

lu
si

on
: 

7 
ce

rc
la

ge
s;

 
9 

ex
pe

ct
an

t 
m

an
ag

em
en

t)*

Si
ng

le
to

n 
pr

eg
na

nc
y, 

ce
rv

ic
al

 d
ila

tio
n 

≥4
 c

m
, p

ro
tr

ud
in

g 
m

em
br

an
es

D
ila

tio
n 

<4
 c

m
, n

o 
bu

lg
in

g 
m

em
br

an
es

, 
ru

pt
ur

e 
of

 m
em

br
an

es
 b

ef
or

e 
or

 d
ur

in
g 

th
e 

pr
oc

ed
ur

e,
 c

ho
rio

am
ni

on
iti

s 
(fe

ve
r, 

m
al

od
or

ou
s 

va
gi

na
l d

is
ch

ar
ge

), 
re

gu
la

r 
ut

er
in

e 
co

nt
ra

ct
io

ns
, c

hr
on

ic
 d

is
ea

se
s 

(c
ar

di
ac

 p
at

ho
lo

gy
, h

yp
er

te
ns

io
n,

 
di

ab
et

es
), 

IU
G

R,
 s

tr
uc

tu
ra

l/
ch

ro
m

os
om

al
 a

bn
or

m
al

iti
es

Co
m

pl
ic

at
io

ns
 o

f t
he

 
pr

oc
ed

ur
e,

 p
re

gn
an

cy
 

ou
tc

om
es

 (t
im

e 
in

te
rv

al
 

be
tw

ee
n 

ad
m

is
si

on
 a

nd
 

de
liv

er
y)

Ce
rc

la
ge

 g
ro

up
: 

18
.6

 (±
1.

1)
; 

Re
fe

re
nc

e 
gr

ou
p:

 2
1.

7 
(±

1.
2)

Ce
rc

la
ge

 
gr

ou
p:

 
4.

4 
(±

0.
5)

; 
Re

fe
re

nc
e 

gr
ou

p:
 3

.7
 

(±
1.

2)

* 
Fr

om
 th

es
e 

st
ud

ie
s 

w
e 

se
le

ct
ed

 w
om

en
 w

ith
 a

 c
er

vi
ca

l d
ila

tio
n 
≤5

 c
m

.
A

bb
re

vi
at

io
ns

: P
TB

, p
re

te
rm

 b
irt

h;
 G

A,
 g

es
ta

tio
na

l a
ge

; P
PR

O
M

, p
re

m
at

ur
e 

pr
e-

la
bo

ur
 ru

pt
ur

e 
of

 m
em

br
an

es
; w

ks
, w

ee
ks

; ±
, s

ta
nd

ar
d 

de
vi

at
io

n

9



198

Chapter 9

Synthesis of the results
The final study population resulted in 215 women with a cervical dilation ≤5 cm eligible 
for an EIC before 24 weeks of gestational age.20-23 Among these 215 women, 163 (76%) 
women underwent cerclage placement and 52 (24%) were expectantly managed. The 
mean cervical dilation was 2.7 cm (SD 0.98) at the time of cerclage placement in the 
group of women who received an exam-indicated cerclage. The mean dilation in the 
reference group was 3.1 cm (SD 1.19). No randomized controlled trial on the effect 
of EIC before 24 weeks’ gestation was found; therefore, only (retrospective) cohort 
studies were included. Characteristics of each study are described in Table 1. Figure 
2 shows the meta-analysis of the outcomes that were reported by at least three out 
of the four included studies.

Primary outcome: PTB before 37 weeks’ gestation
All included studies reported the outcome PTB before 37 weeks of gestation. Of the 
163 women who received an EIC, 116 women (71.2%) delivered before 37 weeks’ 
gestation compared to 49 of the 52 women (94.2%) in the reference group (I2 0%; OR 
0.11; 95% CI 0.03-0.35; p = 0.0002) (Figure 2A).

Secondary outcomes: PTB before 34,32, 28 and 24 weeks’ gestation 
respectively.
Preterm birth before 34 weeks’ gestation, also reported in all included studies, 
occurred in 80 out of 163 women (49.1%) compared to 45 out of 52 women (86.5%) 
in the reference group (I2 0%; OR 0.10; 95% CI 0.03-0.31; p <0.0001) (Figure 2B). Data 
on deliveries before 32 and 28 weeks’ gestation were available from three of the four 
included studies. Among 107 women with an EIC, 55 (51.4%) delivered before 32 weeks 
compared to 32 out of 40 women (80.0%) in the reference group (I² 0%; OR 0.13; 95% 
CI 0.04-0.43; p = 0.0008) (Figure 2C). For deliveries before 28 weeks, 43.0% (46/107) 
in the EIC group delivered early compared to 75.0% (30/40) in the reference group (I² 
0%; OR 0.19; 95% CI 0.07-0.51; p = 0.0010) (Figure 2D). PTB before 24 weeks’ gestation 
was reported by all four studies and occurred in 23.3 % (38/163) of the women with 
EIC compared to 50.0% (26/52) in the reference group (I² 39%; OR 0.29; 95% CI 0.13-
0.65; p = 0.0028) (Figure 2E).
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Figure 2. ABC. Preterm birth < 37, 34 and 32 weeks of gestation. DE. Preterm birth < 28 and 24 weeks of 
gestation.

Neonatal outcome
Neonatal outcomes were reported in such varying formats that they could not be 
pooled. Ciavattini et al reported no neonatal mortality in both groups.22 Neonatal 
morbidity (described as bronchopulmonary dysplasia, intraventricular haemorrhage, 
sepsis, necrotizing enterocolitis and retinopathy of prematurity) occurred in 4 out 
of 13 (30.8%) in the reference group compared to none of 15 (0%) in the cerclage 
group.22 Ventolini et al reported no neonatal deaths in the cerclage group and 
neonatal morbidity occurred (defined as neonatal care unit admissions and neonatal 
sepsis) in 39 out of 56 (69.6%) neonates.23 Neonatal outcomes in the reference group 
were not reported.23 The study of Gimovsky et al. reported on neonatal survival at 
discharge, which was 58 out of 85 (68.2%) in the cerclage group and 7 out of 18 
(38.9%) in the reference group.21 No information on neonatal mortality or neonatal 
morbidity was available.21 Cilingir et al. reported one out of seven (14.3%) neonatal 
deaths in the cerclage group. No information was available for the reference group. 
Neonatal morbidity was also not reported.20 All reported neonatal deaths did not 
include mortality rates before 24 weeks’ gestation.

Other secondary outcomes
The time between diagnosis and delivery, reported by 3 studies, was prolonged in the 
cerclage group compared to the reference group with a mean difference of 39.14 days 
(95%CI 30.58-47.71; p <0.0001) (Figure 2F). PPROM, reported by 3 studies, occurred 
in 20.3% (30/148) of women with an EIC compared to 28.2% (11/39) of the reference 
group (I2 48%; OR 0.74; 95% CI 0.13-4.28; p-value 0.7348) (Figure 2G). In the cerclage 
group, the gestational age at delivery, calculated in 3 studies, was significantly longer 
than in the reference group, with a mean difference of 4.91 weeks (95% CI 2.32-7.49; 
p = 0.0002) (Figure 2H).
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Figure 2. F. Mean time to delivery. G. Premature pre-labour rupture of membranes (PPROM). H. Mean 
gestational age at delivery.

Discussion
Main findings
In this systematic review, our findings suggest that an EIC in women with cervical 
dilation up to 5 cm before 24 weeks’ gestation is associated with significant lower 
rates of PTB before 37 weeks’ gestation compared to expectant management. Similar 
results were found for PTB before 34, 32, 28 and 24 weeks’ gestation. Accordingly, 
our results also suggest a significant prolongation of the pregnancy and a higher 
gestational age at delivery in women with an EIC compared to expectant management. 
Neonatal morbidity and mortality seemed in favour of an EIC but could only be 
described per study and not be pooled.

9
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Comparisons with existing literature
Limited data have suggested benefits of EIC placed before 24 weeks’ gestation. Only 
one RCT has evaluated the effect of EIC compared to expectant management, which 
included 23 patients, including 7 twin pregnancies.16 Several non-randomized studies 
have also investigated this comparison, but their inclusion criteria and results vary 
widely. Many of these observational studies include patients after 24 weeks and 
consist of small numbers of patients.

A 2015 meta-analysis on the efficacy of EIC, including the RCT and nine other cohort 
studies, suggested that EIC is likely associated with improved neonatal survival, 
prolonged pregnancy, and decreased incidence of PTB between 24-28 weeks and 
before 34 weeks.12 A 2020 meta-analysis by Chatzakis et al. on emergency cerclage in 
singleton pregnancies with painless dilation included 12 studies, in which up to 20% of 
the population could consist of twins.13 They also suggested that EIC probably benefits 
compared to expectant management.

In 2023, two more meta-analyses on the effect of EIC were published. Wei et al added 
18 Chinese studies to the 2015 meta-analysis, suggesting pregnancy prolongation, 
decreased incidences of PTB before 32, 34, and 37 weeks, and improved neonatal 
survival over 28 days with EIC before 28 weeks compared to conservative treatment.14 
The systematic review of Hulshof et al included 13 studies on singletons with an 
expectant management control group.15 They also concluded that EIC improves 
survival rates, prolongs pregnancy, and decreases incidences of PTB before 34, 32, and 
28 weeks compared to expectant management. However, all the described reviews 
included patients between 14 and 28 weeks and presented a low to moderate level of 
evidence, given their inclusion of only observational cohort studies and 1 RCT.

A recent RCT on EIC in twin pregnancies with asymptomatic cervical dilation from 1 to 
4 cm before 24 weeks found a significant decrease in spontaneous PTB at all evaluated 
gestational ages and a longer latency period from diagnosis to delivery.24 Although 
this trial did not evaluate singleton pregnancies, it demonstrates the potential effect 
of EIC similar to our systematic review results.

Current guidelines vary in their recommendation to place a cerclage after 24 weeks’ 
gestation.4,6,10 Some state it can be considered up to 27+6 weeks, whereas others 
recommend placing an EIC before 24 weeks.10 However, adhering strictly to the 24 
weeks cut-off value may exclude some women who could benefit from the intervention, 
as concluded by all systematic reviews including women till 28 weeks.12-15 It is unknown 
if the beneficial effects observed in reviews are influenced by including cases after 
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24 weeks, although Wei et al. sensitivity analysis indicated that larger gestational 
age had no impact on EIC effectiveness and placement after 24 weeks could have 
beneficial effects and improve neonatal outcomes.14 Conversely, the study of Gulersen 
et al, who examined the effect of an UIC, did not find an improvement in pregnancy 
outcomes after cerclage placement between 24-27 weeks.25 Hulshof et al at the other 
hand observed a significant inverse association between mean GA at diagnosis and 
pregnancy prolongation.15 This question merits further investigation in well-designed 
trials for both EIC and UIC.

Strengths and limitations
The main strength of this review is that it specifically examines the effect of EIC placed 
before 24 weeks’ gestation in singleton pregnancies. Although several systematic 
reviews have discussed the effect of EIC, they all include patients who received 
cerclage till 28 weeks, often singletons and multiples combined. This highlights the 
limited available evidence and underscores the existing knowledge gap in this area.

Even though data from randomised controlled trials are preferred, evaluating smaller 
observational studies in this case adds important information to current available 
evidence. In addition, a strength of this study is the broad search that was conducted, 
which included studies from different countries, with no restriction on publication year.

Another strength, but at the same time an inherent limitation, is the cut-off value of 5 
cm dilation. This cut-off value was chosen because up to 5 cm dilation was considered 
the maximum dilation at which a cerclage placement was clinically feasible. Cervical 
dilation more than 5 cm makes repossession of the amniotic sac almost impossible and 
insufficient cervical tissue remains to reconstruct. However, the evidence for the effect 
of an EIC at more than 5 cm of dilation is limited. Therefore, it is unknown whether we 
are shortchanging women by not treating them when dilation exceeds 5 cm.

The major limitation arises from the significant number of excluded studies. While 
numerous cohorts involving patients with EIC have been published, they typically 
lack comparisons with expectant management or include patients treated up to 28 
weeks’ gestation. Besides, the absence of RCTs is a significant limitation, and the only 
existing RCT, as previously mentioned, does not align with the scope of this review.16

Another limitation is the possibility of both selection and treatment bias in all 
studies. This is inherent with non-random allocation and retrospective character of 
the included studies. Obstetric caregivers determine whether a patient is eligible for 
treatment with an EIC. This could potentially make the reference group more likely to 
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have unfavorable outcomes compared to the cerclage group. In addition, the effect of 
publication bias could not be estimated, since only four studies could be included in 
this review. Moreover, the studies (written in Chinese) included in the systematic review 
by Wei et al.14 were not found because they were not published in the data sources 
used, resulting in (post)publication bias. This may produce an overly sanguine estimate 
of the results, since only studies from indexed sources (like MEDLINE) are included.26,27

The pooled analysis in our study showed a low heterogeneity between the included 
studies, however, the clinical heterogeneity might be of more influence. Additional 
treatments were not consistently reported across all included studies and varied 
among those that did, encompassing treatments like progesterone, prophylactic 
antibiotics, and tocolysis. It remains complicated to predict their impact on efficiency 
outcomes and complication rates. Similarly, variation in parity, number of previous 
immature and premature births, curettages, previous cerclages and possibly other 
variables may also have influenced pregnancy and neonatal outcomes.

Finally, neonatal outcomes were very inconsistently reported, making it difficult to 
conclude whether neonatal outcomes improved in the cerclage group. For a future 
trial, our recommendation would be to have a (composite) neonatal outcome as the 
preferred primary outcome and predefine which secondary neonatal outcomes might 
demonstrate benefit or harm of EICs. Analysing neonatal outcomes should include 
the potential effect that an EIC might prolong pregnancy to a fetal viable age that is 
still very preterm (i.e., 24-25 weeks’ gestation) which could lead to neonatal mortality 
or severe morbidity rather than immature labour. A long-term outcome study could 
help assess the effect on neonatal morbidity in a cerclage and non-cerclage group.

Conclusion and Implications
The current literature suggests that EIC before 24 weeks’ gestation is associated with 
improved pregnancy outcomes (i.e., less PTB) compared to expectant management. 
This suggests that clinicians should consider cerclage placement as a viable option 
for women presenting with cervical dilation up to 5 cm before 24 weeks’ gestation to 
prolong pregnancy duration and mitigate the risk of PTB. Clear patient instructions, 
awareness among clinicians and proactive screening for vague symptoms can help 
ensure timely care for this vulnerable group. For this specific group, the results appear 
to be generalizable to any patient meeting the criteria, given the low statistical and 
methodological heterogeneity between studies, the rare incidence, and similar setting 
in which the data was collected. Important caveats include both the low number of 
patients that could be included in this review overall and the influence of other risk 



205

Effect of physical exam-indicated cerclage

factors for PTB that were not accounted for as confounders. Additionally, the inability 
to pool data concerning neonatal morbidity and mortality highlights the need for 
standardized outcome reporting in future studies to facilitate more robust meta-
analyses and contribute to the generalizability of the results.

Moving forward, future research directions should prioritize prospective, multicenter 
studies with larger sample sizes to provide more definitive conclusions regarding the 
efficacy and safety of EIC, preferably in randomized settings. Investigations into the 
optimal timing, technique, and patient selection criteria for cerclage placement are 
warranted to optimize its clinical utility and maximize outcomes for both mothers 
and infants.
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