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Management of cervical cerclage after
preterm premature rupture of membranes: an
argument for removal

Fabrizio Zullo, MD; Daniele Di Mascio, MD

Introduction

reterm birth (PTB) is defined as

delivery occurring at or after
20 0/7 weeks of gestation and before
37 0/7 weeks of gestation. PTB may be
spontaneous or indicated by specific
maternal or fetal complications, namely,
iatrogenic PTB. The severity of PTB is
defined according to gestational age
(GA) cutofts, with early PTB occurring
before 34 0/7 weeks of gestation and
late PTB occurring between 34 0/7 and
36 6/7 weeks of gestation.'

The prediction of PTB is a challeng-
ing task for maternal-fetal medicine
specialists and healthcare providers
involved in childbirth. However, signifi-
cant efforts have been directed at early
identification and subsequent interven-
tions to manage patients at high risk
of PTB. A short cervical length (CL)
has been identified as a risk factor for
PTB.'~” Prevention in this selected high-
risk population has prompted researchers
to explore different strategies, particularly
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Cervical cerclage is a widely used intervention to prevent preterm birth in high-risk pregnan-
cies. However, cerclage is associate with risks, including preterm premature rupture of mem-
branes and subsequent complications, such as chorioamnionitis. Our review evaluates the
evidence for immediate removal (ie, removal at the time of diagnosis) vs retention of cervical
cerclage (ie, removal when clinically indicated) after preterm premature rupture of membranes,
focusing on optimizing neonatal outcomes and minimizing maternal and fetal complications. A
meta-analysis on the topic that included 169 patients in the “removal” group and 208 in the
“retention” group showed that the rates of pregnancy prolongation >48 hours and >7 days
were significantly lower in the group who underwent immediate removal of cerclage than in
the group who had delayed removal of cerclage (pregnancy prolongation >48 hours: 47% vs
85%, respectively; odds ratio, 0.15; pregnancy prolongation >7 days: 33% vs 57%, respec-
tively; odds ratio, 0.30). In addition, pregnancy latency was significantly lower, despite the
absolute mean difference being only 2.84 days. However, the rates of chorioamnionitis and
Apgar score <7 at 5 minutes were significantly lower in the immediate removal group than in
the retention group (chorioamnionitis: 29% vs 41%, respectively; odds ratio, 0.57; Apgar
score <7 at 5 minutes: 16% vs 43%, respectively; odds ratio, 0.22). A proposed balanced
approach involves retaining the cerclage for approximately 24 hours after premature rupture
of membranes (PROM) to permit steroid administration (initial dose followed by a second dose
after 24 hours) before removal. This strategy aims to maximize steroid benefits while minimiz-
ing the risks of prolonged cerclage retention, potentially achieving a correct timing that opti-
mizes neonatal outcomes without significantly increasing complications This management
approach could be beneficial in situations where immediate removal may preclude full steroid
benefits. Our recommendations support a protocol balancing appropriate timing for steroid
administration with the risks of extended cerclage retention, namely, chorioamnionitis, unless
further randomized controlled trials will show the proper evidence-based management in this
clinical scenario.

Key words: cerclage, chorioamnionitis, endometritis, infection, maternal sepsis, neonatal
intensive care unit, neonatal sepsis, preterm birth, removal
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progesterone supplementation, cervical
cerclage, and pessary.”” "

Cervical cerclage is currently indi-
cated on the basis of (1) history of cervi-
cal insufficiency, (2) history of PTB and
short CL on transvaginal ultrasound, or
(3) physical examination findings."’

History-indicated cerclage is offered
to patients with a history of cervical
insufficiency (ie, one or more second-
trimester pregnancy losses related to
painless cervical dilation and in the
absence of labor or abruptio placentae
and previous cerclage because of pain-
less cervical dilation in the second

trimester of pregnancy). Typically, this
procedure is offered to patients very
early in the second trimester of preg-
nancy (13—14 weeks of gestation). Pro-
phylactic cerclage efficacy has been
demonstrated in multiple randomized
controlled trials (RCTs),"*'° showing a
reduction in the rates of PTB at <33
weeks of gestation as low as 30% (28.4%
vs 41%; relative risk, 0.70).
Ultrasound-indicated ~ cerclage is
offered in patients with a history of one
or more PTBs and a transvaginal ultra-
sound cervical length (TVUCL)
<25 mm before 24 weeks of gestation.
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In a meta-analysis of randomized trials,
this intervention has been proven effec-
tive in reducing PTB at <24, 28, 32, 35,
and 37 weeks of gestation compared
with no cerclage.'”

Physical examination—indicated
cerclage (PEIC) is currently considered
an option for patients presenting with
painless cervical dilation. The evidence
that supports the beneficial effect of this
procedure is summarized in a recent
meta-analysis encompassing both sin-
gleton and twin pregnancies and shows
that emergency cerclage is associated
with improved overall survival com-
pared with expectant management in
singleton and twin pregnancies.'® The
lack of larger RCTs prompts physicians
to counsel patients, highlighting the
absence of clear evidence supporting
the placement of a PEIC.

As a surgical procedure, cervical cerc-
lage is not free from complications.
These complications include periopera-
tive problems occurring during or
within the first 24 hours after surgery
and late complications. Early complica-
tions include hemorrhage, maternal and
fetal infections, immediate preterm pre-
mature  rupture of membranes
(PPROM), and cervical lacerations."’
Late complications include vaginal dis-
charge, suture displacement, PPROM,
chorioamnionitis, maternal sepsis, and
cervical lacerations during the onset of
preterm labor.”’

The incidence of these complications
varies widely according to the timing
and indication of cervical cerclage. In
this scenario, a recent meta-analysis
assessed the rate of complications strati-
fied according to the indication for cer-
vical cerclage. Higher numbers of
perioperative  complications  were
observed in individuals undergoing
PEIC. Moreover, history-indicated cerc-
lage was the safest procedure in terms
of adverse events. PPROM occurred in
2.5% of patients who underwent PEIC,
0.3% of patients who underwent ultra-
sound-indicated cerclage, and 0.0% of
patients who underwent history-indi-
cated cerclage.”’

PPROM can either complicate the
immediate postoperative period or
occur at a later GA. A retrospective
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study”” of 482 cases demonstrated that
PPROM is the most prevalent compli-
cation of cervical cerclage, occurring in
38.2% of pregnancies. These findings
suggest that dilation at the time of cerc-
lage placement may be the most impor-
tant factor associated with the
occurrence of PPROM. Of note, from
the same study, 116 of 184 patients with
PROM delivery occurred before term,
and 48 of 184 patients delivered before
27 weeks of gestation. A meta-analysis
by van Dijk et al*' published in 2020
reported PPROM as a perioperative
complication in 2.5% of patients who
underwent PEIC. National guidelines
have been elusive on this topic, and the
actual management of this complication
after cerclage is usually driven by the
physician’s experience and clinical sce-
narjos. The American College of Obste-
tricians and Gynecologists states that a
firm recommendation on whether cerc-
lage should be removed after PPROM
cannot be made, and either removal or
retention is reasonable. Regardless, if a
cerclage remains in place with PPROM,
prolonged  antibiotic  prophylaxis
beyond 7 days is not recommended.
The Royal College of Obstetricians and
Gynaecologists suggests that delayed
removal of the cerclage for 48 hours can
be considered to facilitate in utero
transfer to a higher level of care center
in women with PPROM between 24
and 34 weeks of gestation and without
evidence of infection or preterm labor.”
The National Institute for Health and
Care Excellence document on preterm
labor and PTB does not address this
topic.”’ The International Federation of
Gynaecology and Obstetrics guidelines
do not address the management of
PPROM in patients with cervical
cerclage.”

In this scenario, a recent meta-analy-
sis from our group, including 5 retro-
spective cohort studies and 1 RCT,
aimed at summarizing the evidence on
this topic to optimize the management
of this subset of patients.”” Despite
being limited by the small sample size
of the included study and the lack of
standardized criteria for surveillance
and management after PPROM, the
variability in diagnostic definitions,

such as those for chorioamnionitis, fur-
ther contributes to the heterogeneity
observed across studies, complicating
direct comparisons and outcome evalu-
ations. The heterogeneity of the studies,
although acknowledged as a limitation,
reflects the current gaps in the literature
and emphasizes the need for further
research on this subject. Nevertheless,
this was the most comprehensive meta-
analysis providing evidence for mater-
nal-fetal specialists for the counseling
and management of pregnancies with
cervical cerclage complicated by
PPROM.

The Table summarizes the main
results of our meta-analysis. Interest-
ingly, the rates of pregnancy prolonga-
tion >48 hours and >7 days were
significantly lower in the group that
underwent immediate removal of cerc-
lage than in the group that had cerclage
retention (prolongation >48 hours: 47%
vs 85%, respectively; odds ratio [OR],
0.15; pregnancy prolongation >7 days:
33% vs 57%, respectively; OR, 0.30). In
addition, pregnancy latency was signifi-
cantly lower in the group who under-
went immediate removal of cerclage,
despite the absolute mean difference
being only 2.84 days.”

Furthermore, the rates of chorioam-
nionitis and Apgar score of <7 at 5
minutes were significantly lower in the
immediate removal group than in the
retention group (chorioamnionitis: 29%
vs 41%, respectively; OR, 0.57; Apgar
score of <7 at 5 minutes: 16% vs 43%;
OR, 0.22).

Here, we present a few supporting
reasons for the immediate removal of
cervical cerclage after PPROM.

Risk of chorioamnionitis

In 2015, a new term was proposed to
replace the word “chorioamnionitis”
with “intrauterine inflammation or
infection,” abbreviated as “Triple 1.”
From this expert opinion,”® a classifica-
tion of 3 conditions was proposed:
maternal fever, suspected Triple I, and
confirmed Triple I. Suspected Triple I is
defined as maternal fever without a
clear source plus any of the following:
baseline fetal tachycardia, maternal
white blood cell count >15,000 per



TABLE

Main findings adapted from Zullo et al,”® 2023

Variable Totals % OR/MD 95% CI Pvalue
Latency >48 h 50/107 vs 113/133 47vs85 0.15  0.07—0.31 <.00001
Latency >7 d 46/139 vs 89/157 33vs 57 0.3 0.11-0.83 .02
Latency (d) 117 vs 139 NA —2.84 -540100.29 .03
Chorioamnionitis 42/147vs 79/190 29vs42 0.57 0.34—0.96 .03

GA at delivery 84 vs 86 NA 114 —-0.98t03.25 .29
Apgar score of <7 at 5 min 8/48 vs 39/90 17vs43 0.22  0.002; 0% .002
RDS 25/62 vs 28/78 40vs36 096 0.51,1.79 .89
Neonatal sepsis 25/144vs 26/168 15vs15 0.88  0.46—1.69 .36

GA, gestational age; MD, mean difference; NA, not available; OR, odds ratio; RDS, respiratory distress syndrome.

Zullo. Immediate removal of cerclage after premature rupture of membranes. Am J Obstet Gynecol MFM 2024.

mm?®, and definite purulent fluid from
the cervical os. Confirmed Triple I
encompasses all the criteria for sus-
pected Triple I plus positive amniotic
fluid Gram stain for bacteria, low amni-
otic fluid glucose (eg, <14 mg/dL), high
amniotic fluid white cell count in the
absence of a bloody tap (eg, >30 cells/
mm?), positive amniotic fluid culture
results, or histopathologic evidence of
infection, inflammation, or both in the
placenta, fetal membranes, or umbilical
cord vessels (funisitis).

In 2019, a secondary analysis from
the observational United States Consor-
tium on Safe Labor Study”” investigated
the association between chorioamnioni-
tis and neonatal adverse outcomes in
infants born at <34 weeks of gestation
vs infants born at >34 weeks of gesta-
tion. Among 221,274 deliveries, the
odds of the neonatal adverse outcome
at <34 and >34 weeks of gestation were
2.0- and 3.5-fold higher among infants
exposed to chorioamnionitis than
among those who were not (neonatal
adverse outcome at <34 weeks of gesta-
tion: 62.0% vs 47.7%, respectively;
adjusted OR [aOR], 1.86; neonatal
adverse outcome at >34 weeks of gesta-
tion: 9.2% vs 2.5%; aOR, 3.34), with the
estimated duration of chorioamnionitis
not changing the above associations.
Although many adverse outcomes in
infants born to individuals with clinical
chorioamnionitis are also mediated by

PTB, a recent meta-analysis”® found
that exposure to histologic or clinical
chorioamnionitis during pregnancy was
associated with 3- to 6-fold increased
risk of early-onset neonatal sepsis and
with 1.35 to 1.75 times the odds of late-
onset neonatal sepsis among preterm
neonates.

In addition, chorioamnionitis was
associated with an increased risk of nec-
rotizing enterocolitis, bronchopulmo-
nary dysplasia, meningitis,
intraventricular hemorrhage, respira-
tory distress syndrome, pneumonia,
asphyxia, and perinatal death. Further-
more, concerns have been raised con-
cerning long-term neurodevelopmental
outcomes, particularly because of the
strong association between prenatal
exposure to clinical or histologic cho-
rioamnionitis and cerebral palsy.”” In
this regard, a secondary analysis of the
BEAM trial® found that clinical cho-
rioamnionitis was not associated with
decreased mental or psychomotor
developmental scores in children aged
2 years, but there was a positive associa-
tion with diagnosis of neonatal sepsis
and decreased Mental Development
Index.

In addition, chorioamnionitis has
been shown to have a detrimental effect
on maternal outcomes. In a large
Maternal-Fetal Medicine Units Network
prospective observational study that
included women at term carrying a

singleton pregnancy who underwent
primary cesarean delivery, chorioam-
nionitis was associated with a signifi-
cantly increased risk of maternal blood
transfusion, uterine atony, septic pelvic
thrombophlebitis, and pelvic abscess.”'

Finally, a recent study’~ revealed that
when amniocentesis is performed on
admission for both preterm labor and
PPROM, this showed a significantly
higher association with intra-amniotic
inflammation. In addition, intra-amni-
otic inflammation was associated with a
higher likelihood of brain changes in
PPROM. A smaller cerebellum was one
of the main fetal brain injury findings
the authors assessed. Moreover, cerebel-
lar damage in premature infants has
been related to worse cognitive out-
comes and motor disabilities.”**

As our recent meta-analysis showed
that the choice of keeping cervical cerc-
lage in place in case of PPROM was
associated with a 43% higher risk of
chorioamnionitis, immediate removal
of cervical cerclage after PPROM should
be advocated to avoid the high burden
of maternal and neonatal outcomes
related to chorioamnionitis.

Timing of steroids administration

It is important to note that although our
meta-analysis indicated that retaining
the cerclage increases the probability of
pregnancy prolongation >48 hours,
absolute numbers showed that 50% of
patients in the immediate removal
group also had pregnancy prolongation
>48 hours, thus benefiting from steroid
administration.

Therefore, we can postulate that a
balanced approach could involve retain-
ing the cerclage for approximately
24 hours after PPROM to allow the
administration of steroids (initial dose
followed by a second dose after 24
hours) and then removing the cerclage.
This strategy could potentially maxi-
mize the benefits of steroids for fetal
lung maturity while minimizing the
risks associated with prolonged cerclage
retention, which is mainly caused by
chorioamnionitis. This approach could
be particularly beneficial in earlier GAs,
where steroids are essential for reducing
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the risk of neonatal

morbidity.”

respiratory

Risk of cervical lacerations
Cerclage is generally considered a safe
procedure, but it can also be associated
with pregnancy complications and cervi-
cal injuries during labor, with the suture
tearing through the cervix during the
shortening and dilation during uterine
contractions. The absolute risk of cervi-
cal laceration in early labor is unclear
given the small number of reports. How-
ever, a meta-analysis showed a trend
toward a reduction in the risk of lacera-
tions when removing cerclage electively
compared with removal in labor (6.4%
vs 11.4%, respectively).”®

In patients with PPROM at 24 to 32
weeks of gestation managed expectantly
with antibiotics, the median time to
delivery was reported to be approxi-
mately 6.1 days, and the cumulative
delivery rate was 56% within 7 days.””
Early removal of cerclage from this sub-
set of pregnancies may intuitively
reduce the rate of cervical lacerations.

Conclusions

The management of cervical cerclage
after PPROM requires a balanced
approach to optimize neonatal out-
comes while minimizing maternal and
fetal complications. We proposed a
strategy involving the retention of the
cerclage for a short period after PPROM
(ie, 24 hours) to allow effective steroid
administration for fetal lung maturity
and prompt removal of the cerclage to
reduce the risk of chorioamnionitis.
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