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Rescue Adjuvant Vaginal Progesterone May Improve Outcomes

in Cervical Cerclage Failure

Zusdtzliche vaginale Verabreichung von Progesteron
kann das Outcome bei Versagen der Cerclage verbessern
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ABSTRACT

Introduction Aim of the study was to evaluate the effect of
rescue adjuvant vaginal progesterone in women with on-
going, transvaginal ultrasound (TVUS)-confirmed cervical
shortening despite cervical cerclage.

Materials and Methods A retrospective case control study
was performed of women undergoing cervical surveillance
following either history- or ultrasound-indicated cervical cer-
clage. We compared women managed with cervical cerclage
and vaginal progesterone to women managed with cervical
cerclage alone. Women with a singleton pregnancy who
underwent cervical cerclage were identified from a database.
Data on the concurrent use of vaginal progesterone, cervical
length measurements, interventions and birth outcomes
were collected from patient notes and clinical pathology
notes. Patients from each intervention group were matched,
based on exact shortest cervical length measurements ob-
tained during surveillance and age of gestation when the
measurement was obtained.

Results 66 women were matched and included in the study,
based on exact shortest cervical length measurements. Each
group had an identical mean shortest cervical length of
12.09 mm. The outcomes of 33 women who received both
cervical cerclage and vaginal progesterone were compared
to the outcomes of 33 women who were treated with cervical
cerclage alone. The administration of vaginal progesterone to
women with ongoing cervical shortening despite cervical cer-
clage was found to significantly prolong the pregnancy
(36.36 weeks vs. 32.63 weeks; p=0.0036) compared to wom-
en treated with cerclage alone. This use of rescue adjuvant
vaginal progesterone was also associated with higher birth
weights (2829 g vs. 2134 g; p=0.0065) compared to women
who had cervical cerclage alone; however, there was no differ-
ence in Apgar scores, composite neonatal morbidity or neo-
natal intensive care admission.

Conclusion Women with cervical shortening despite the
presence of cervical cerclage may benefit from further TVUS
cervical length surveillance and the administration of vaginal
progesterone if further cervical shortening occurs. Despite
both groups having clinically significant shortened cervical
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lengths and cervical cerclage in situ, adjunct vaginal proges-
terone treatment resulted in older gestational age at birth
and higher birth weight. Further investigation and confirma-
tion of this finding in a larger prospective trial is warranted to
explore this potential benefit for the management of preterm
birth in future.

ZUSAMMENFASSUNG

Einleitung Ziel dieser Studie war es, die Auswirkung von va-
ginal verabreichtem Progesteron bei Frauen mit fortlaufender
Gebarmutterhalsverkiirzung trotz Cerclage zu untersuchen.
Die Gebarmutterhalsverkiirzung wurde mithilfe von trans-
vaginalem Ultraschall (TVUS) gemessen.

Material und Methoden Es wurde eine retrospektive Fall-
kontrollstudie durchgefiihrt von Frauen, die sich einer Cer-
clage unterzogen wegen vorangegangener Anamnese oder
wegen mit Ultraschall gemessener Gebdrmutterhalsverkir-
zung. Frauen, die zusatzlich zur Cerclage auch vaginal ver-
abreichtes Progesteron erhielten, wurden mit Frauen vergli-
chen, die nur mit Cerclage behandelt wurden. Fiir die Studie
wurden Frauen mit Einlingsschwangerschaft, die sich einer
Cerclage unterzogen, in einer Datenbank identifiziert. Aus
den Krankenakten und den Pathologieberichten wurden Da-
ten Uber die gleichzeitige vaginale Verabreichung von Proges-
teron sowie Messungen der Gebarmutterhalslange, sonstige
Eingriffe und Geburtsergebnisse gesammelt. Es wurde ein
Matching von Patientinnen aus den 2 Interventionsgruppen
durchgefiihrt. Matching-Kriterien waren die kiirzeste gemes-
sene Gebarmutterhalslange sowie das Gestationsalter bei der
Messung der Gebdrmutterhalslange.

Ergebnisse Insgesamt konnte ein Matching bei 66 Frauen
durchgefiihrt werden, die daraufhin in die Studie aufgenom-
men wurden. Die durchschnittlich kiirzeste Gebarmutterhals-
lange betrug 12,09 mm in beiden Gruppen. Die Ergebnisse
von 33 Frauen, die sowohl Cerclage als auch vaginal ver-
abreichtes Progesteron erhielten, wurden mit denen von
33 Frauen verglichen, die nur mit Cerclage behandelt wurden.
Die vaginale Verabreichung von Progesteron bei Frauen mit
fortlaufender Gebarmutterhalsverkiirzung trotz Cerclage hat
die Schwangerschaftsdauer signifikant verlangert (36,36 Wo-
chen vs. 32,63 Wochen; p=0,0036) verglichen mit Frauen,
die nur Cerclage erhielten. Der Einsatz von vaginal verabreich-
tem Progesteron ging auch mit einem hoheren Geburts-
gewicht einher (2829g vs. 2134 g; p=0,0065) verglichen
mit Frauen, die nur Cerclage erhielten. Es gab aber keine Un-
terschiede in den Apgar-Werten, der neonatalen Morbiditat
oder der Einweisung in eine Neugeborenen-Intensivstation
zwischen den 2 Gruppen.

Schlussfolgerung Frauen mit fortlaufender Gebarmutter-
halsverkiirzung trotz Cerclage kénnten von einer weiteren
Uberwachung des Gebarmutterhalses mit TVUS sowie der va-
ginalen Verabreichung von Progesteron profitieren, falls sich
ihr Gebarmutterhals weiterhin verkiirzt. Obwohl die Gebdr-
mutterhalsldnge in beiden Gruppen signifikant verkiirzt war
und alle Frauen in beiden Gruppen eine Cerclage bekommen
hatten, fiihrte die zusdtzliche Behandlung mit vaginal ver-
abreichtem Progesteron zu einem hoheren Gestationsalter
bei der Geburt sowie einem hdheren Geburtsgewicht. Wei-
tere Untersuchungen werden benétigt, um diese Ergebnisse
und den potenziellen Nutzen fiir das Management der dro-
henden Frithgeburt in einer groReren prospektiven Studie zu
bestdtigen.

Introduction

Preterm birth (PTB) remains a major cause of neonatal morbidity
and mortality. Cervical length, as measured by transvaginal ultra-
sound (TVUS), has been shown to be an accurate, reproducible
measure and an important predictor of PTB [1-3].

In the general obstetric population, cervical lengths are nor-
mally distributed and when shortened, the risk of PTB significantly
increases [1-4]. An inverse relationship between cervical length
and risk of PTB has been demonstrated, where the likelihood ratio
of PTB decreases linearly with increasing cervical length above
20 mm [5].

Interventions to prevent PTB in the setting of risk factors or
asymptomatic TVUS-detected cervical shortening include cervical
cerclage progesterone and cervical pessaries. Cervical cerclage
has been described and used from the 1950s [6-8]. Early results
were conflicting due to difficulties in patient selection and in pre-
dicting women who were at high risk of preterm labour [9, 10].

Progesterone, in different formulations, has also been used to
prevent PTB and miscarriage since the 1960s [11]. Vaginal proges-
terone was initially prophylactically administered to women with
historical risk factors for PTB. When compared to placebo, those
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treated with vaginal progesterone had a significantly lower fre-
quency of delivery prior to 34 weeks [12]. Vaginal progesterone
has also been shown to improve outcomes in the setting of
TVUS-detected short cervix. In a large multicentre randomised
control trial, the use of vaginal progesterone in women with a cer-
vical length <15 mm significantly reduced the incidence of PTB
compared to placebo [13]. Cervical pessaries have also been
shown to be an effective treatment for the prevention of PTB in
women with cervical shortening [14].

Interest has increased recently in the combined use of these in-
terventions to prevent PTB. A retrospective cohort study by Stri-
cker et al. [15] did not show any benefit from the addition of vagi-
nal progesterone to cervical pessary for prevention of PTB. A sim-
ilar finding was also seen in a randomised controlled trial compar-
ing vaginal progesterone and cervical pessary to vaginal proges-
terone alone [16].

Our study is a retrospective examination of the potential bene-
fit of adding vaginal progesterone to cervical cerclage to prevent
PTB in women with ongoing TVUS-confirmed cervical shortening
despite the presence of a cervical suture.
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Materials and Methods

Study design

A retrospective case control study was performed of women with
singleton pregnancies who underwent cervical surveillance by the
Preterm Labour Clinic at the Royal Women’s Hospital (RWH), Mel-
bourne, in the years 2004-2014. Ethics approval was obtained
from the RWH ethics committee.

Clinical records were used to identify women who underwent
cervical cerclage alone versus those who were treated with both
cervical cerclage and vaginal progesterone.

Retrospective data including demographic data, cervical length
measurements, interventions and birth outcomes were collected
from patient files and the clinical pathology viewer.

Patient selection and methods

Women referred to the Preterm Labour Clinic are identified as
being at increased risk of preterm labour based on a history of
PTB, cervical surgery, uterine malformation or TVUS findings of a
shortened cervix (<25 mm) on routine morphology scan.

The clinic protocol involves fortnightly visits from the 14th to
26th week of gestation for TVUS cervical length measurements
and cervical swabs for microscopy and culture. During the re-
search period, patients with a past history of documented cervical
shortening and treatment with rescue cerclage were offered elec-
tive placement of cervical cerclage. Additionally, rescue cerclage
or vaginal progesterone was offered to patients with a TVUS find-
ing of a shortened cervix (<25 mm) according to individualised in-
dications for treatment and patient preference. Compliance with
vaginal progesterone treatment advice was not formally moni-
tored as part of the pre-term labour clinic protocol. Cervical cer-
clage was performed by a core small number of senior medical
staff of the PTL clinic who were accredited for the procedure, with
the decision for McDonald or Shirodkar cerclage being made ac-
cording to clinician preference.

Following cerclage placement, patients continued to attend
the pre-term labour clinic for serial TVUS cervical length measure-
ments. Adjuvant vaginal progesterone therapy, at a dose of
200 mg daily, was initiated if there was evidence of progressive
cervical shortening of <20 mm on subsequent TVUS cervical
length measurements at the treating clinician’s discretion. This
became standard practice midway through the study period.

Analysis and results

The shortest TVUS measured cervical length of women in the two
intervention groups was recorded. Cases in each intervention
group were matched according to exact shortest cervical length
measurements during the cervical surveillance period.

Each intervention group was compared with regard to birth
outcomes ‘gestational age at delivery’ and ‘birth weight’. Neona-
tal Apgar scores at 1 and 5 minutes along with mortality and in-
tensive care admissions were also assessed. The differences in
outcomes between the intervention groups were compared using
paired t-tests. The data were transferred to an Excel spread sheet
(Microsoft Corp., Redmond, WA, USA) and analysed using Graph-
Pad Prism (GraphPad Software Inc., San Diego, CA, USA).
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> Fig. 1 Kaplan-Meier pregnancy survival: statistical difference in
ongoing pregnancies between intervention groups.

Results

A total of 66 women were identified; 33 women who underwent
cervical cerclage alone were matched to 33 women who received
both cervical cerclage and vaginal progesterone. Matching of
cases was based on exact matching of the shortest recorded TVUS
cervical length measurement during the period of cervical surveil-
lance (14-26 weeks of gestation) with the average shortest cervi-
cal length measurements of both groups being 12.09 mm. There
was no difference in average maternal age, parity or smoking sta-
tus between the intervention groups, with effective pairing seen
on paired t-testing.

The majority of women across both intervention groups
underwent cervical surveillance in the setting of previous PTB
(> Table 1).

The average age of gestation for cervical cerclage placement
was also similar in both intervention groups, at around 17 weeks’
gestation. Vaginal progesterone administration commenced on
average at 19 weeks, reflecting the nature of the use of this inter-
vention as a further treatment for ongoing cervical shortening de-
spite the presence of cervical cerclage.

Delivery outcomes

The progesterone and cerclage group had an average gestational
age at delivery of 36.36 (36 +2) weeks with an average birth
weight of 2830 g. The cerclage alone group had an average gesta-
tional age at delivery of 32.64 (32 +4) weeks and an average
birthweight of 2199 g. This difference was statistically significant
(paired t-test, p=0.0036) This result was also reflected in the Ka-
plan-Meier curves, which show the statistical difference in the
percentage of ongoing pregnancies between the intervention
groups (> Fig. 1).

Neonatal outcomes

No significant differences were found between the intervention
groups when comparing Apgar scores, perinatal mortality and in-
tensive care admissions.

787



% Thieme

» Table 1 Baseline characteristics and results.

Group p-value
Cerclage + progesterone Cerclage alone
(n=33) mean (n=33) mean
Age (years) 32(23-41) 31(22-42) 0.27
Current smoker 8 5
Indication for cervical surveillance
= previous PTB x 1 14 15
= previous PTB x 2 6
= previous PTB x 3 2 0
= previous PTB x4 1 4
= incidental finding of short cervix 5 4
= history of short cervix 2 0
= previous cervical surgery 2 3
= uterine malformation 1 1
Parity 1.0 1.5
Indication for suture placement
= elective cerclage® 9 10
= rescue cerclage™* 24 23
Gestational age at suture placement (weeks) 17.5 17
Type of cervical cerclage
= McDonald 9 15
= Shirodkar 11 13
= Unspecified 13 5
Gestational age at progesterone commencement (weeks) 19.5 -
Shortest cervical length (mm) 12.09 12.09
Gestational age at delivery 36.36 32.64 0.0036
Birth weight (g) 2830 2199 0.0065
Apgar score
= 1min 7.6 7.0 0.25
= 5min 8.4 7.6 0.18
Composite morbidity/mortality 14 17
= Stillbirth 0 3
= neonatal death 1 3
= NICU admission 7 7
= SCN admission 6 4

PTB: preterm birth

* Elective cerclage: history-indicated, placed prior to ultrasound measured cervical shortening.

**Rescue cerclage: Ultrasound-indicated, placed in asymptomatic women diagnosed with short cervix on ultrasound.

Discussion

The results of our study illustrate the potentially beneficial effects
of adjuvant vaginal progesterone in a cohort of women at high
risk of PTB. The high risk for PTB in this cohort is reflected by nu-
merous risk factors. Firstly, the majority of patients included in the
study had a history of PTB. Moreover, the average shortest cervi-
cal length of 12 mm and early cervical shortening, reflected by the
average gestational age at suture placement of 17 weeks, further
contributed to the risk for PTB. However, promisingly, the addition
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of vaginal progesterone in this high-risk cohort was seen to pro-
long pregnancy and reduce early pre-term delivery.

The use of progesterone concurrently with cervical cerclage for
the prevention of pre-term birth has also been highlighted in a
small number of studies.

The PREGNANT trial, which looked at the use of progesterone
pessaries for the prevention of PTB in women with TVUS cervical
lengths of 10-20 mm, included 16 women who underwent emer-
gency cervical cerclage post randomisation, with 10 women in the
vaginal progesterone group and 6 in the placebo group. However,
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the small numbers of women who had adjuvant cervical cerclage
in each intervention group were not statistically significant; pa-
tients were analysed in their randomised treatment groups on an
intention-to-treat basis with no sub-analysis performed [17].
When Owen et al. [18] looking at cervical cerclage for the preven-
tion of PTB, they included a sub-analysis of 39% of the study pop-
ulation that indicated an intention to use progesterone in con-
junction with the randomised intervention. The progesterone re-
ferred to in the study was intra-muscular 17-alpha-hydroxy pro-
gesterone caproate, not vaginal progesterone. A sub-analysis
was done of the women who intended to use progesterone; how-
ever compliance was not addressed. The analysis based on inten-
tion-to-treat found that there was no interaction between cer-
clage and the intra-muscular 17-alpha-hydroxy progesterone cap-
roate.

As regards the concurrent use of vaginal progesterone and cer-
vical cerclage, a study by Jung et al. showed promising results for
the prevention of PTB. This retrospective cohort study looked at
53 women who underwent cervical cerclage after physical exam
indicated the need for cerclage. Eighteen of these women also re-
ceived concurrent vaginal progesterone from the time of cerclage
placement. This was shown to be of benefit for prolonging preg-
nancy [19]. However, without objective cervical length measure-
ments in this study, it is difficult to appreciate the risk for PTB in
each intervention group and thus the true impact of the use of
concurrent vaginal progesterone and cervical cerclage in this co-
hort. In addition, the rationale for the addition of vaginal proges-
terone in this study is unclear. Without a clear indication for the
concurrent use of vaginal progesterone with cervical cerclage, it
becomes difficult to appreciate any true benefit from its addition
and thus to justify any potential risks and the cost of its use. It may
be argued that vaginal progesterone is relatively safe and, given
its established efficacy in prevention of PTB, perhaps combining
it with another proven intervention such as cervical cerclage
would result in greater efficacy of PTB prevention. Overall there
is limited long-term data on the use of vaginal progesterone and
any adverse maternal or foetal effects. There is some population
data on the use of progestogens in infertility linked to increased
rates of certain cancers in the offspring [20]. Although this has
not been demonstrated with the use of vaginal progesterone, ma-
ternal side effects of discomfort and discharge and, importantly,
the cost of administration must also be taken into account. Thus,
a clear indication for the addition of vaginal progesterone needs
to be established to justify its use as an additional intervention.

To the best of our knowledge this is the first study which has
directly investigated the role of vaginal progesterone as a rescue
adjunct in women with cervical cerclage and ongoing TVUS diag-
nosed cervical shortening.

In our study, vaginal progesterone was administered to women
with TVUS evidence of progressive cervical shortening despite
cervical cerclage, in particular women with cervical lengths
<20 mm, a length at which the risk for PTB is thought to increase
exponentially [5]. The increased risk of PTB with shortening cervi-
cal lengths has been shown in numerous studies. In the absence of
cervical cerclage, lams et al. [4], using logistic regression analysis,
showed that for each 1 mm increase in cervical length the odds
ratio of PTB was 0.91. Berghella et al. [21] similarly concluded that
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the risk of PTB decreased by 6% with every additional mm in cer-
vical length.

This increased risk of PTB has also been seen in women with
progressive cervical shortening despite cerclage. Drassinower et
al. [22] showed that among women with cerclage, an accelerated
rate of cervical shortening is associated with spontaneous PTB
whereas patients with cerclage who delivered at term had a slow-
er rate of cervical shortening. Sim et al. [23] demonstrated that
there was a strong correlation between serial TVUS cervical length
measurements post cerclage and gestational age at delivery.
Thus, ongoing cervical surveillance of women with cervical cer-
clage has the potential to identify a cohort of women who have
progressive cervical shortening and remain at increased risk of
PTB.

International cervical screening guidelines suggest that there
is insufficient data to encourage continued routine cervical length
surveillance post cervical cerclage placement. This is thought to
be primarily due to the lack of additional treatment options for a
short cervix post cerclage [24]. Indeed, when looking at the
placement of a repeat reinforcing cerclage, results have been
mixed, even detrimental [25,26]. Our study provides some pre-
liminary evidence that the use of adjuvant vaginal progesterone,
used as a rescue intervention in women with cervical cerclage fail-
ure, may be of benefit in the prevention of early pre-term birth.

It is important to note that the generalisability of our results is
limited by the small sample size and the retrospective case control
study design. Interventions, although largely dictated by the pre-
term labour clinic protocol, were at times left to clinician discre-
tion and patient preference, and despite our positive findings, a
larger prospective investigation is required to confirm this poten-
tial benefit.

The intention of this study was a preliminary exploration of any
potential benefits of adjuvant vaginal progesterone for failing cer-
vical cerclage; thus, comprehensive data on neonatal morbidity or
mortality was not addressed. Although the addition of vaginal
progesterone to cervical cerclage did prolong pregnancy and im-
prove birth weights, there was no difference in Apgar scores at
the time of delivery. Given the small sample size, significant con-
clusions cannot be drawn from the neonatal morbidity and mor-
tality data we presented, nor were neonatal outcomes followed
up in the longer term. As a result, it is important that future re-
search into this topic includes further evaluation of neonatal out-
comes both in the long and short term, particularly as available 2-
year follow-up data on the use of prenatal vaginal progesterone
for the prevention of PTB, albeit as a single intervention, suggests
no long-term difference in neurological outcomes when com-
pared to placebo [27].

Despite the limitations, our study provides supportive evi-
dence for the beneficial effect of rescue adjuvant vaginal proges-
terone, in women with further cervical shortening despite cervical
cerclage, for prolonging pregnancy. This finding is in keeping with
the beneficial effects of vaginal progesterone seen when used
concurrently with physical exam-indicated cervical cerclage. Our
preliminary findings provide clinicians with some evidence for
the therapeutic benefit of adding vaginal progesterone to failing
cerclage, a clinical situation that currently presents a challenge
for management. A randomised controlled trial would be useful
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to further investigate the role of vaginal progesterone in the pre-
vention of PTB in women with very short cervical lengths despite
cervical cerclage.

Conclusion

In summary, vaginal progesterone may improve outcomes in
pregnancies with a short cervix despite cervical cerclage, includ-
ing prolonged pregnancy and higher birthweight, compared to
treatment with cerclage alone. This is the first study to specifically
examine the use of vaginal progesterone as a rescue adjunct to
cervical cerclage in women with TVUS evidence of ongoing cervi-
cal shortening despite cervical cerclage. Furthermore, it supports
recent published data on the potential benefit of progesterone
when used vaginally in combination with cervical cerclage. Fur-
ther research in this area is required to characterise and confirm
the potential benefits of the concurrent use of progesterone pes-
saries and cervical cerclage for the prevention of PTB and to ad-
dress the effects on neonatal outcomes.
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