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Tocolytics used as adjunctive therapy at the time of cerclage
placement: a systematic review
J Smith1,2 and EA DeFranco3,4

OBJECTIVE: To review the published literature on whether the use of empiric perioperative tocolytic medications could provide
additional benefit when used in combination with cerclage.
STUDY DESIGN: Systematic review of published medical literature reporting the efficacy of empiric tocolytics used as a
perioperative adjunct to vaginal cerclage in high-risk patients. A PubMed search without date criteria of various tocolytics
and cerclage yielded 42 studies. Review articles were excluded, as were reports of abdominal cerclage, emergent cerclage, or
cerclage for the purpose of delayed interval delivery in twin gestations.
RESULT: Only five publications on the topic of perioperative tocolytic use at the time of history or ultrasound-indicated vaginal
cerclage placement were identified. These included zero clinical trials, three retrospective cohort studies, one case series and one
case report. Only one cohort study compared cerclage with indomethacin and cerclage without indomethacin and suggested no
difference between the groups. The other two published cohort studies had no referent group who received cerclage without
tocolysis. One case series and one case report were also published reporting cerclage with empiric beta-mimetic and progesterone
adjunctive therapy.
CONCLUSION: There is a paucity of published data on the topic of adjunctive perioperative tocolytics with cerclage. Adequately
powered clinical trials on perioperative use of tocolysis with cerclage compared with a standard cerclage placement alone are
needed to establish efficacy. Until adequately studied, this practice should be considered investigational.
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INTRODUCTION
Preterm birth is one of the most vexing complications of
pregnancy, affecting ~ 11% of all births.1 Cervical cerclage has
been shown to decrease the rate of preterm birth in some
subgroups of high-risk patients.2–4 However, despite the overall
efficacy of cerclage, a substantial number of women deliver before
term despite cerclage placement. Whether the addition of other
perioperative interventions such as tocolytic medications could
provide additional benefit when used in combination with
cerclage to minimize uterine activity remains unanswered.5,6 We
aim to systematically review the available published medical
literature to identify evidence supporting the addition of
prophylactic tocolytic medications used as an adjunctive therapy
to improve the efficacy of cervical cerclage for preterm birth
prevention.

METHODS
For this systematic review, our aim was to identify whether there is
evidence to support the efficacy of perioperative tocolytic agents used at
the time of history or ultrasound-indicated prophylactic vaginal cerclage
used as a preventive measure for preterm birth. We focused on the use of
adjunctive tocolytic medications given in addition to cerclage proximate to
the time of its placement in routine or asymptomatic cases. Therefore, we
did not include studies in which tocolytic agents were added after patients
with cerclage later developed preterm contractions or other pregnancy

complications. Likewise, we did not include studies of exam-indicated or
‘emergency’ cerclage placement, as this population likely represents a
group more likely to have underlying preterm labor physiology before
cerclage placement.
In order to define ‘adjunctive tocolytic therapy’ for the purposes of this

systematic review, we reviewed published clinical trials on the topic of
prophylactic vaginal cerclage placement. We reviewed the methods of the
11 English language clinical trials included in the 2012 Cochrane review on
cerclage in order to determine a standard for tocolytic therapy at the time
of cerclage placement.2 After review of the methods in which these
cerclage procedures were performed in clinical trials, we determined that
no tocolytic treatment at the time of cerclage would be considered the
most common, and therefore the standard approach.
We performed a PubMed search without date criteria in August 2014

using the keywords ‘atosiban and cerclage’, ‘beta mimetics and cerclage’,
‘terbutaline and cerclage,’ ‘indomethacin and cerclage,’ ‘magnesium and
cerclage,’ ‘nifedipine and cerclage’ and ‘calcium channel blocker and
cerclage’ with restriction to English language and human studies. These
search criteria yielded 46 studies. Thirteen review articles were excluded, as
were 11 articles on unrelated topics. Of the remaining 24 studies, four were
excluded because they did not report the use of tocolytic medications as
an adjunct in patients with cerclage,7–10 two were excluded as they were
limited to transabdominal cerclage only,11,12 three were excluded because
they involved delayed interval delivery of a second twin,13–15 and 10 were
excluded because they reported exam indicated or ‘emergent’ cerclage
rather than history or ultrasound-indicated cerclage placement.16–25 A
bibliographic review of selected articles was also performed to search for
additional studies that may have been missed with the original search
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terms. Two additional articles were identified through a bibliographic
review of publications on similar topics.26,27 This yielded a total of 5 studies
for final review (Figure 1).26–30

RESULTS
Through this systematic review, we identified three retrospective
cohort studies,28–30 one case series26 and one case report27 on the
topic of perioperative tocolytic agents given at the time of
cerclage placement (Table 1). There are no published clinical trials
comparing the efficacy of prophylactic tocolytics given at the time
of history-indicated or ultrasound-indicated cerclage compared
with cerclage alone without perioperative tocolytics.
We identified four clinical studies that addressed the topic of

indomethacin and cerclage. However, only two of these studies
were in ‘prophylactic’ (history or ultrasound-indicated) cerclage
patients, and therefore were included in this review.28,30 The other
two studies, one retrospective cohort study17 and one randomized
trial20, were not included here because they studied indomethacin
with ‘emergent’ or exam-indicated cerclage, which was an
exclusion for this systematic review.
Only one retrospective cohort study has reported outcomes

associated with indomethacin plus prophylactic cerclage place-
ment compared with a reference group of women who received
cerclage without prophylactic indomethacin administration. Vis-
intine et al.30 reported the influence of indomethacin in a group of
patients who received an ultrasound-indicated cerclage on the
basis of cervical length o25mm between 14 and 23 weeks and
6 days. In this study, after exclusions and loss to follow-up, a total
of 101 women who received an ultrasound-indicated cerclage
were included in the analysis; 51 women received indomethacin
at the time of ultrasound-indicated cerclage and 50 did not. The
rate of spontaneous preterm birth before 35 weeks was similar

between those who received cerclage with indomethacin (20/51
(39%)) and those who received cerclage without indomethacin
(17/50 (34%)). A post hoc power analysis revealed that the study
was underpowered to assess the benefit of indomethacin in
addition to cerclage, if a benefit did exist. However, the nearly null
point estimate of effect found in this study, a relative risk of 1.15
(95% CI 0.69 to 1.93), suggests that even a larger sample size with
a more precise confidence interval would not result in a
conclusion that indomethacin in addition to cerclage would be
associated with a significant reduction in preterm birth risk.
One additional cohort study examined the influence of

indomethacin given at the time of ultrasound-indicated cerclage,
but it was not compared with a reference group that received
cerclage without indomethacin. In 2011, Kofinas and Kofinas28

reported the outcomes of patients in their practice who were
grouped into those with mild (26 to 34 mm), moderate (15 to
25mm) and severe (o15mm) degrees of shortened cervical
length. Those with mild and moderate cervical shortening
received bed rest alone or bed rest plus indomethacin,
respectively. All patients who presented with ‘severe’ cervical
shortening, o15mm cervical length, received an ultrasound-
indicated McDonald cerclage with bed rest and indomethacin for
1 week. After a week, if the cervix remained stable or improved,
patients were switched to maintenance nifedipine therapy. During
follow-up if the cervical length dropped below 25mm, indo-
methacin was repeated. After the cerclage and the initial
indomethacin treatment, 20 patients’ cervices lengthened and
only one became shorter. Patients who were in the mild and
moderate group, but then subsequently developed shorter
cervical length o15mm, also received cerclage in addition to
indomethacin. All women who received cerclage and indometha-
cin (n= 113, 33%) had a mean latency to delivery of 18.3 weeks.
However, there was no group that received only cerclage without

Potentially relevant citations identified by searching
PubMed for tocolytics and cerclage
limited to English language (n=46)

and hand searching of reference lists (n=2) 

n=48

Detailed evaluation of full manuscript

n=24

Citations excluded:
Unrelated topics, n=11
Review articles, n=13 

Citations excluded:  
Cerclage not in all patients, n=4 7-10

Transabdominal cerclage only, n=2 11,12

Delayed interval twin delivery, n=3 13-15

Emergency or exam-indicated cerclage,
n=1016-25

Studies included in systematic review

n=5 26-30

Figure 1. Systematic review flow diagram.
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indomethacin for comparison to assess whether the latency was
comparatively prolonged with the addition of indomethacin.
Latency to delivery in those with cerclage and indomethacin
appeared longer than in those with longer cervical lengths (mild
and moderate groups); however, it is difficult to draw conclusions
given the lack of a statistical comparison test result and the lack of
a comparison group that received cerclage but no indomethacin.
In addition, only 16% of women in the study had a prior preterm
birth, which is the group most likely to benefit from cerclage.31

Therefore, those who received cerclage may have had a long
latency even without cerclage or indomethacin, and latency
duration cannot definitively be linked to either treatment per se.
A third retrospective cohort study on the topic of perioperative

tocolytic administration with cerclage was published in 2006 by
Locci et al. This study compared the perioperative use of atosiban
(n= 16) versus ritodrine (n= 16) with ultrasound-indicated cerc-
lage in pregnancies of singleton, twins and triplets conceived by
ICSI.29 Atosiban and ritodrine were used perioperatively (began
preoperatively and extended through the postoperative period)
for a total of 45–48 h. No patients in this study received cerclage
without perioperative tocolytics for comparison. Empiric peri-
operative treatment with atosiban versus ritodrine was not
associated with a difference in the primary outcomes, rate of
delivery within 48 h or 7 days following cerclage placement.
However, women receiving perioperative atosiban had a greater
mean gestational age at delivery of 36 weeks compared with
those who received perioperative ritodrine, who had a mean
gestational age of 33 weeks (P= 0.001). The earlier mean
gestational age at delivery may have been influenced by the fact
that three women delivered within 48 h of cerclage in the
ritodrine group and only one delivered within 48 h in the atosiban
group. However, given the small sample size, potential for
selection bias, and no comparison group of cerclage without
perioperative tocolytics, it is difficult to draw conclusions
regarding the potential efficacy of either tocolytic as a periopera-
tive treatment at the time of ultrasound-indicated cerclage
placement.
There has been one case series published on the topic of

empiric tocolytic use with vaginal cerclage placement. In 1997 Leo
et al.26 reported a case series of 86 patients who received a
prophylactic cerclage due to the presence of a uterine anomaly
(1978 to 1995). Forty patients with Shirodkar cerclage and 46 with
McDonald cerclage were given beta mimetic and progesterone
treatment from the sixteenth week onward. No patients in the
case series received a cerclage without maintenance tocolytic
therapy. Of patients included in this case series 75.6% delivered a
viable fetus, 19.7% delivered between 14 and 26 weeks, and 4.6%
aborted before 14 weeks. The authors reported their outcome as
an improvement in viable pregnancies compared with previously
reported data in patients with anomalous uterus without cerclage.
However, no conclusion on the benefit of prophylactic beta
mimetics in addition to cerclage can be drawn as there was no
group that received cerclage without beta mimetic tocolytics to
directly compare outcomes. In addition, the temporal relationship
between gestational age at cerclage placement and when beta
mimetics were started was not clearly presented in this report;
therefore, whether they were given ‘perioperatively’ or weeks later
‘postoperatively’ as a maintenance therapy is unclear.
Finally, only one case report was identified through our review

that reported empiric tocolytic use with prophylactic vaginal
cerclage placement. In 2012, Watanabe et al.27 presented a case
report of a patient in Japan with C9 deficiency who previously had
three mid-trimester spontaneous pregnancy losses and one early
spontaneous miscarriage. The patient underwent a history-
indicated cerclage at 13 weeks and received oral clindamycin
for 1 week and intramuscular hydroxyprogesterone weekly
throughout her pregnancy. She was also administered tocolysis
with a continuous ritodrine infusion starting at 16 weeks, whichTa
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continued until 37 weeks. The patient delivered a viable infant at
40 weeks and 1 day. Although the outcome of the pregnancy in
this report was improved compared with her prior pregnancies, it
is unclear whether the cerclage, antibiotics, progesterone, or
tocolytic contributed to the outcome, given the observational
nature of this report. In addition, similar to the previously
described case series, the later gestational age of 16 weeks at
the time of tocolytic initiation, 3 weeks after cerclage was placed,
brings into question whether this could be considered ‘peri-
operative tocolytic use’ or a ‘maintenance tocolysis.’

DISCUSSION
A growing body of evidence supporting the benefit of cerclage in
some subgroups of high-risk women2–4 in addition to published
recommendations from the American College of Obstetricians and
Gynecologists to identify cerclage candidates32,33 may lead to an
increase in the frequency of pregnant women receiving cerclage
in the US and elsewhere. Despite the already widespread use of
cerclage for the prevention of preterm birth, the use of adjunctive
perioperative tocolytics with cerclage has not been adequately
studied. Whether the use of empiric perioperative tocolytics in
combination with cervical cerclage can provide additional benefit
remains unanswered.
Current published evidence to support various perioperative

approaches to cerclage is limited by wide study heterogeneity,
differences in study populations, cerclage indications, techniques
and types of empiric treatments given.5,6 Through our systematic
review of the current published literature on the topic of
perioperative tocolytic use with history or ultrasound-indicated
vaginal cerclage placement, we identified only one observational
study that compared a group of patients who received a
perioperative tocolytic (indomethacin) with cerclage and a
reference group of women who received cerclage and no
tocolytic.30 The results of this study indicate that there is likely
no benefit of indomethacin in these cases. Only two additional
retrospective cohort studies have been published on the topic of
tocolytics with cerclage in this patient population, but their results
are less relevant to this question because neither compared
outcomes with those in women who received cerclage without
tocolytics.28,29 No clinical trials have been performed to assess the
influence of perioperative tocolytics at the time of cerclage in
these otherwise asymptomatic patients.
A randomized control trial was published by Miller et al.20 in

June 2014 investigating the use of indomethacin and prophylactic
antibiotics in exam-indicated cerclage. Pregnant women with
cervical dilation without regular uterine contractions were offered
exam-indicated cerclage. If they accepted, they were offered
enrollment in the study. Twenty-six women were randomized to
receive indomethacin and prophylactic antibiotics (25 received
cephazolin and one received clindamycin due to allergy). There
were 24 women in the nonintervention group. The primary
outcome of gestational latency after cerclage placement was not
different between the two groups. However, there was a
significant increase in the frequency of latency 428 days in the
intervention group. This new evidence of efficacy may lead to an
‘indication creep’, where providers extrapolate the potential
benefit of indomethacin observed in this study of women who
presented with cervical dilation to a larger, but lower-risk
population of history-indicated and ultrasound-indicated cerclage
candidates. This is not without potential risk, given the concern
regarding the risk of non-steroidal anti-inflammatory agents in
some published studies.34–36 Furthermore, the lower likelihood of
early delivery in asymptomatic women receiving cerclage for
history or ultrasound-identified cervical shortening compared with
women who undergo cerclage based on physical exam findings
suggests that the potential benefit of additional perioperative
tocolytics to these women would be smaller, if present at all.

The paucity of published data on this topic has led to wide
variation in practice patterns when cerclage is indicated.
Adequately powered clinical trials of perioperative use of tocolysis
with cerclage compared with a standard cerclage placement alone
are needed to answer the clinical question of whether they
improve cerclage efficacy. Given the frequency with which
cerclage is used in high-risk pregnancies, achieving this goal is
certainly reasonable. Until adequately studied, the use of tocolytic
agents as an adjunctive treatment at the time of history- or
ultrasound-indicated cerclage placement should be considered
investigational.
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