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Abstract
Preterm birth remains one of the most important predictors of fetal morbidity and mortality. Measurement of cervical length by transvaginal ultrasound in the second trimester has been proposed as an effective screening tool in women at high risk of preterm birth and cervical cerclage has been used for over 50 years as a method of preventing preterm delivery related to cervical insufficiency. This review
examines the evidence of the effectiveness of therapeutic cerclage following measurement of short cervix on transvaginal ultrasound
in preventing preterm birth. Patient populations in which ultrasound-indicated cerclage has been demonstrated to have unique benefit
were identified and implications for future research are discussed.

Introduction

P

reterm birth remains one of the most important predictors
of fetal morbidity and mortality.1 However, the incidence
of preterm birth has not decreased over the years, despite
improvements in maternal and prenatal care.2,3 Though the
mechanisms leading to preterm birth have not been fully
elucidated, preterm birth is now thought of as a syndrome
initiated by a host of multifactorial mechanisms.4 A number of
studies have found an association between preterm delivery
and cervical shortening,4 suggesting that an intervention to
attenuate cervical shortening may improve rates of preterm
delivery. Two contemporary interventions that have shown
varying degrees of effectiveness in preventing preterm
delivery are ultrasound-indicated cerclage and vaginal
progesterone.5 However, a survey of Canadian obstetrician/
gynaecologists found that there is significant uncertainty
surrounding the indications for cerclage placement
following the identification of short cervix on transvaginal
ultrasound (TVUS).6 The following review will examine
the evidence surrounding the effectiveness of therapeutic
cerclage following measurement of short cervix on TVUS
in preventing preterm birth and in particular, will focus
on identifying patient characteristics that may modify the
overall effectiveness of ultrasound-indicated cerclage.
Relationship of Cervical Length and Preterm Birth
There are a number of studies demonstrating that
decreased cervical length on TVUS may be a risk factor
for preterm birth. In a study of 705 women at high risk
for spontaneous preterm birth, (prior spontaneous preterm
birth at 14 to 35 weeks, cone biopsy, mullerian anomaly,
or two or more dilation and evacuations), the risk of
spontaneous preterm birth before 35 weeks was decreased
by approximately 6% for each additional millimeter of

cervical length measured between weeks 12 and 32.7 Indeed,
a meta-analysis of clinical trials examining asymptomatic
women at high risk of preterm birth found that the shorter
the cervical length cut-off, the higher the positive likelihood
ratio for preterm birth.8 Specifically, the use of TVUS
cervical length of <25 mm at <24 weeks to predict preterm
birth at <35 weeks revealed a sensitivity of 65.4%, specificity
of 75.5%, positive predictive value of 33.0% and negative
predictive value of 92%.8 Cervical length as measured by
TVUS in the second trimester has therefore been proposed
to be an effective screening tool in women at high risk of
preterm birth. However, for a screening tool to be useful,
there must exist an effective intervention to prevent the
adverse outcome in those identified as being high risk. In
the case of asymptomatic women in whom a cervical length
of <25 mm is measured, an effective intervention to prevent
preterm birth must exist for TVUS to be useful.
History-Indicated vs. Ultrasound-Indicated Cerclage
Cervical cerclage has been used for over 50 years as a
method of preventing preterm delivery related to cervical
insufficiency.9 Cerclage has been used prophylactically
in women with historical evidence of being at high risk for
preterm birth or second-trimester loss due to cervical factors
(“history-indicated cerclage”); however, studies have
shown no evidence of effectiveness of history-indicated
prophylactic cerclage in preventing preterm birth versus no
cerclage.10 With the possibility of measuring cervical length
on TVUS, the practice of providing cerclage to women
assessed to be at high risk of preterm birth due to cervical
shortening has become common. A clinical trial of women
at high risk for preterm delivery, that compared prophylactic
cerclage versus serial ultrasound surveillance of cervical
length with cerclage only if cervical changes occurred
(“ultrasound- indicated cerclage”), found no significant
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difference in median gestation at delivery, number delivering
<24 weeks, at 24-32 weeks and at 32-37 weeks.11 Moreover,
the majority of high risk women (64%) who were measured
serially on TVUS did not require a cerclage placement.11
Thus, it appears that providing cerclage to high risk women
on the basis of cervical changes on TVUS does not increase
the incidence of preterm birth and may, in fact, reduce
cerclage placement rates overall (compared to a policy of
history-indicated prophylactic cerclage).
Ultrasound-Indicated Cerclage vs. Conservative
Management
Though ultrasound-indicated cerclage has been shown
to be equivalent to prophylactic cerclage on outcomes of
preterm birth, evidence of the effectiveness of ultrasoundindicated cerclage versus more conservative treatment, such
as bed rest, is not well understood. As with any intervention,
cervical cerclage is not without risk, and maternal infection
and pyrexia have been documented in the literature as
adverse effects of the procedure.10 It is therefore crucial to
delineate the effectiveness of ultrasound-indicated cervical
cerclage in asymptomatic women at risk of preterm delivery
versus more conservative treatment and to clarify the specific
populations in which it may be beneficial.
A search was performed to identify all randomized
controlled trials (RCTs) or meta-analyses examining the
use of cervical cerclage versus less invasive treatment for
prevention of preterm delivery in asymptomatic women
demonstrating cervical changes on TVUS. The search used
the following terms: “Cervical Length Measurement”[Mesh],
“cervical length,” “short cervix,” “shortened cervix,”
“cervical shortening,” “Cerclage, Cervical”[Mesh],
“cervical stitch,” “cerclage.” Based on titles, 148 abstracts
on PubMed were screened for inclusion. Abstracts that were
selected for full-text review were any that appeared to relate
cervical length on TVUS and placement of cerclage with
preterm delivery. Twenty-five articles met these criteria and
were selected for full-text review to assess: (a) whether they
examined the use of cervical cerclage versus less invasive
treatment for prevention of preterm delivery in asymptomatic
women with singleton gestations demonstrating cervical
changes on TVUS, and (b) whether, methodologically, they
were true RCTs or meta-analyses. In total, four RCTs and
two meta-analyses met these inclusion criteria.12-17
The RCTs showed conflicting results: three of the four
RCTs found no statistically significant effect of cerclage
versus no cerclage on outcomes of preterm birth in women
with cervical shortening on TVUS.12,14,15 In contrast,
although the CIPRACT trial did not directly compare rates
of preterm delivery in cerclage with bed-rest versus bed-rest
alone, it did demonstrate findings suggestive of reduced

preterm delivery in the cerclage group.13 Specifically,
CIPRACT found a statistically significant difference in
the number of patients with post-interventional cervical
length >/= 25 mm, favouring the cerclage group versus bed
rest alone.13 As well, of the 22 women in the trial with a
post-interventional cervical length >/=25 mm, only one
delivered before 34 weeks — significantly less frequent than
women with a post-interventional cervical length <25 mm.13
These findings indirectly suggest that a significant increase
in cervical length in the cerclage group versus bed rest may
mediate decreased rates of preterm delivery. However, the
strength of this association is weak as this trial only had a
sample size of 36 participants.
In response to these contradictory results, two
meta-analyses were performed on the individual patientlevel data of these four trials in order to increase sample
size and more precisely demonstrate the effect of treatment
with cervical cerclage for short cervix on ultrasonography
versus no cerclage on the primary outcome of preterm
birth (<35 weeks gestation).16,17 One meta-analysis of
pooled patient data (n=607) found no significant benefit or
detriment of cerclage versus no cerclage in asymptomatic
pregnant women who were found to have a short cervical
length on TVUS screening in the second trimester.16 The
other meta-analysis of pooled patient data (n=705) found no
statistically significant effect of cerclage (performed on the
basis of obstetrical history or TVUS cervical length) versus
no cerclage on outcomes of preterm birth at cutoffs between
16 and 27 weeks.17 Moreover, logistic regression models
demonstrated that the use of cervical length as an indication
for cerclage did not have a statistically significant effect on
preterm birth.17
Though these meta-analyses did not demonstrate any
benefit of ultrasound-indicated cerclage in their overall
population, subgroup analyses revealed particular groups of
women wherein cerclage conferred statistically significant
benefit or detriment compared to no cerclage. In particular, all
singleton gestations grouped together and more noteably the
subgroups of singleton gestations with a prior preterm birth
and singleton gestations with prior second-trimester loss
showed a significant reduction in preterm birth in cerclage
versus no cerclage.16 Moreover, a subgroup analyses of
women with multiple gestations demonstrated that cerclage
was associated with a significantly higher incidence of
preterm birth <35 weeks.16 It therefore seems probable that
there are particular groups, such as singleton gestations
with prior preterm birth (at 16-36 weeks gestation) and
prior second-trimester loss (birth at 16-23 weeks), in which
cervical cerclage for short cervix on TVUS is particularly
effective in preventing preterm birth. However, the strength
of these associations must be tempered with the inherent
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statistical risk associated with making multiple comparisons
in RCTs.

increase sample sizes and demonstrate treatment effect with
better precision.

Recent research has been aimed at identifying those
patient characteristics that may mediate benefit from
therapeutic cerclage following short cervix on TVUS.
These characteristics include obstetric history, cervical
inflammation, preoperative cervical length and presence of
visible membranes at time of cerclage.18-21 In order to assess
current practice and guide future research, it is important
to consider the impact of these characteristics on the
effectiveness of cervical cerclage.

Cervical Inflammation

Obstetrical History
There is evidence that women who are considered
higher risk for preterm delivery on the basis of their
obstetrical history may uniquely benefit from cervical
cerclage following cervical changes detected on TVUS. As
stated earlier, in a meta-analysis of asymptomatic pregnant
women who were found to have a short cervical length on
TVUS in the second trimester, a subgroup analysis showed
that cerclage significantly reduced preterm birth in women
who had singleton gestations and a prior preterm birth,
or singleton gestations with prior second-trimester loss.
Preterm birth was also significantly reduced by cerclage
when all singleton gestations were grouped together;
however, reductions in preterm birth within the subgroup
of singleton gestations with no risks for preterm birth was
not statistically significant.16 Thus, the effectiveness of
cervical cerclage may be attenuated in singleton gestations
without high risk features such as prior preterm birth and
prior second-trimester loss. Indeed, in a case-control study
of 67 low-risk women (no history of prior preterm birth or
mid-trimester loss) with singleton gestations and an incidental
finding of cervical length </=25 mm on TVUS, therapeutic
cerclage showed no improvement on rate of delivery <35
weeks compared to rest alone, even after controlling for
confounders such as baseline gestational age and cervical
length.19 This is consistent with an RCT that demonstrated
no benefit of therapeutic cerclage placement for cervical
length </=15 mm found incidentally in population of
It appears
low-risk women with singleton gestations.15
that even screening the general obstetric population using
transvaginal ultrasound is unlikely to be helpful, as a cohort
study of the general population of singleton pregnant women
found that cervical length measurement of </= 30 mm had a
positive predictive value of only 4.5% for preterm birth.22
It appears that in singleton gestations, ultrasoundindicated cervical cerclage may be more efficacious in
those women with a higher risk obstetrical features such as
prior preterm delivery or prior second-trimester loss. Future
research should focus on this subgroup of women in order to

It has been proposed that amniotic-chorionic
inflammation may be an initiating factor in a cascade of
events that results in preterm birth.23 There is evidence that
the combined occurrence of increased IL-8 concentrations in
cervical mucous and a short cervix is associated with a high
likelihood of microbial invasion of the amniotic cavity and
chorioamnionitis.24 Evidence has also shown a relationship
between high IL-8 concentrations in cervical mucous and
premature delivery in asymptomatic pregnant women
generally at low risk.25 Moreover, a relationship has been
demonstrated between increased levels of amniotic fluid
inflammatory cytokines and cervical length <5 mm, even in
the absence of infection or labour.26 Thus, there seems to
be a common association between shortened cervix, cervical
inflammation, chorioamnionitis and preterm delivery.
A retrospective study of 16,508 relatively low-risk
singleton pregnancies was performed in order to investigate
the efficacy of cerclage in patients with cervical shortening
(<25 mm) at 20 to 24 weeks, with and without elevated
cervical IL-8, in preventing preterm delivery before 37
weeks.20 Overall, the risk of preterm delivery did not
differ between those receiving and not receiving cerclage.
However, in a subgroup of patients with short cervix and
normal cervical mucous IL-8 concentrations, those receiving
cerclage were less likely to have a preterm delivery (<37
weeks).20 In contrast, among patients with a short cervix and
high cervical mucous IL-8 concentrations, those receiving
cerclage were significantly more likely to have a preterm
delivery (<37 weeks).20 This suggests that cervical cerclage
may be effective in those patients with short cervix on
TVUS and without cervical inflammation, whereas it may
be harmful in those patients with evidence of cervical
inflammation.20 Three of the four aforementioned RCTs
administered pericerclage antibiotics, which may have
attenuated any effect that cervical inflammation may have
had on the efficacy of cerclage in those populations.12,13,15
However, one RCT examining women with high risk factors
for preterm birth with short cervix <25 mm administered
pericerclage antibiotics only at the discretion of the treating
obstetrician.14 This study also found no significant benefit of
cerclage on preterm birth even though it enrolled a higher
risk population that might have been more likely to benefit
from cerclage.14 Women in this study who did not receive
pericerclage antibiotics may have been at higher risk of
cervical inflammation, and this may have attenuated the
effectiveness of cerclage on preventing preterm delivery in
this population.
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It appears that ultrasound-indicated cerclage may
be efficacious in women without evidence of cervical
inflammation. This effect may be mediated by the fact that
both cervical inflammation and short cervix may be linked
to the presence of chorioamnionitis, and chorioamnionitis
may be an initiating event in the cascade of events leading to
preterm birth. Thus, future trials should focus on determining
the effectiveness of ultrasound-indicated cerclage in women
without evidence of cervical inflammation.
Preoperative Cervical Length and Presence of Visible
Membranes at Time of Cerclage
There is evidence that presence of visible fetal
membranes at time of cerclage may impact on its
effectiveness in preventing preterm birth. A literature review
that included data for 638 women who presented with a
dilated external cervical os and bulging or “hour-glassing”
membranes on physical examination (articles examining
women with cervical incompetence diagnosed on
ultrasound were excluded) found that emergency cerclage
prolonged pregnancy an average of seven weeks plus
one day.27 However, a prospective observational study of
women at high risk of premature delivery that specifically
examined ultrasound-indicated cerclage to prevent preterm
delivery found contrasting results.21 The study examined
how preoperative cervical length and visibility of fetal
membranes at the time of suture insertion impacted on the
effectiveness of ultrasound-indicated cerclage, and found
that gestational age at delivery was significantly worse in
those women with visible membranes at the time of surgery
than for women with no visible membranes, regardless of
preoperative cervical length.21 However, in this population,
visible fetal membranes occurred exclusively in women
with preoperative cervical lengths of </=15 mm.21 Thus,
women with visible fetal membranes at the time of suture
may represent a very high risk group who are destined for
a worse outcome regardless of placement of cerclage and
visible membranes may be more prevalent with cervical
lengths of of </=15 mm.21
Three of the four RCTs excluded patients on the basis
of bulging membranes or cervical dilatation, albeit to
different degrees.12,13,15 Rust et al. included patients with
prolapse of membranes into the endocervical canal, but
excluded patients with membranes prolapsed beyond the
external os.12 Similarly, Althuisius et al. excluded patients
that showed membranes bulging into the vagina,13 while
To et al. excluded patients with dilated cervix at the time
of screening.15 In contrast, Berghella et al. explicitly stated
that advanced cervical dilatation or membrane bulging in
the vagina was not an exclusion criteria.14 One woman in
the cerclage group had a cervix 4 cm dilated and did not
receive cerclage, while two women in the no-cerclage group

received rescue cerclage after later detection of dilatation of
the cervix by manual examination.14 Again, this study found
no significant benefit of cerclage on preterm birth even
though it enrolled a higher risk population that might have
been more likely to benefit from cerclage. It is possible that
those patients with cervical dilatation or membrane bulging
in the vagina are destined for a worse prognosis. Though
incidence of cervical dilatation seemed to be distributed
equally between the groups, there were no data presented on
the incidence of membrane bulging in the vagina in cerclage
versus no cerclage groups. Any differences between the
groups may have diluted the cerclage treatment effect.
It appears that ultrasound-indicated cerclage may not
be efficacious in those women with presence of visible
membranes at time of suture insertion and that visible
membranes may be more prevalent in those patients with
cervical length </=15 mm. Future controlled trials should
focus on identifying those women with visible membranes
at time of suture insertion as well as those women with
cervical length </=15 mm in order to clarify their impact
on the effectiveness of ultrasound-indicated cerclage in
preventing preterm birth.
Implications for Research and Clinical Practice
A Cochrane review on cerclage and pregnancy loss
published in 2003 concluded that the “use of a cervical
stitch should not be offered to women at low or medium
risk of mid trimester loss, regardless of cervical length
by ultrasound. The role of cervical cerclage for women
who have short cervix on ultrasound remains uncertain as
the numbers of randomized women are too few to draw
firm conclusions.”28 This review examined meta-analyses
that included RCTs published after 2003, and despite the
increased number of randomized women, the meta-analyses
continue to demonstrate that there is no benefit of cerclage
over more conservative management following short cervix
on TVUS in low-risk pregnant women.16,17 Further research
has identified that obstetrical history, evidence of cervical
inflammation, preoperative cervical length and visible fetal
membranes at time of cerclage placement are important
features that may modify the effectiveness of ultrasoundindicated cerclage in preventing preterm birth in singleton
gestations. However, despite this informative research, it
remains difficult to objectively assess the effectiveness of an
intervention once it has already been adopted into clinical
practice. Moreover, in an area of practice where significant
uncertainty remains, one must always consider the potential
for harm caused by the intervention as well as additional
costs to the medical system. Thus, as research moves
forward, it will be important for carefully designed RCTs to
examine the aforementioned characteristics a priori, in order
to define a group of women in whom cervical cerclage is

DMJ • Fall 2009 • 36(2) | 20

K Broad, H Scott

optimally effective in preventing preterm birth and wherein
the benefits of cerclage outweigh adverse effects of the
procedure. It will also be important to examine current
clinical practice in order to clarify indications for cerclage
placement and determine whether management practices are
congruent with best evidence.
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