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Abstarct

Aim of the study: In recent period significant changes in the indications for cerclage procedure have emerged. Published trials caused shift
in clinical practice with the reduction in the number of procedures worldwide. Analysis was undertaken to evaluate how did the more selective
approach to patients who were candidates for cervical cerclage affect the preterm birth rates.

Methods: We conducted a retrospective analysis of women who underwent cerclage for prevention of preterm birth in two Croatia’s hospitals,
University hospital Merkur (Zagreb) and University hospital Rijeka (Rijeka) over a 16-year period, from 1994 to 2009. Data from medical records
were used to determine the total number of cervical cerclage procedures performed on singleton pregnancies and to calculate incidence rates.
Annual hospital reports were used to calculate preterm birth rates in the same period.

Results: From 1994 to 2009 in both centers there were 81800 singleton deliveries including 3847 preterm births (4.7%). Of all deliveries
977 women (1.19%) received cerclage and were included in the analysis. A significant linear decrease of cervical cerclage rate across the whole
time from 1994 to 2009 was observed. Over the 16 year period there was no statistically significant change in the percentage of preterm births.

Conclusion: More appropriate selection of patients who are candidates for cervical cerclage reduced the number of unnecessary procedures
from 2.71% in 1994 to 0.69% in 2009 without significant increase in preterm birth rates.
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Introduction
preterm birth in a subsequent pregnancy. Another important risk

factor and a powerful predictor of spontaneous preterm birth is
cervical length shortening (<25mm) before 24 week of gestation.

Preterm birth and subsequently prematurity are a major
cause of neonatal morbidity and mortality. Although preterm
birth is defined as delivery before 37+0 weeks of gestation,
most of the adverse outcomes are related to birth before 33+0
weeks of gestation. Rates of infant mortality in this gestational
age group range from 10 to 15% [1]. Global estimates of the
incidence of preterm birth are difficult to make due to lack of

Cervical cerclage is surgical treatment initially used in singleton
pregnant women with cervical incompetence for preventing
recurrent loss. Method was first introduced by Shirodkar in
1955 as a transvaginal circular suture inserted above the level

of the cardinal ligaments after bladder mobilisation [3]. Shortly
quality data especially in underdeveloped countries. However

in 2010. in systematic analysis published by World Health
Organisation (WHO) worldwide incidence was estimated at 11.1
per 100 live births [2]. Despite of advances in diagnosis and

after simplification of the method was made by McDonald by
inserting suture at the cervico-vaginal junction without bladder
mobilisation [4]. Although cerclage presents a structural support
to a incompetent cervix, it seems that more important mechanism
treatment, time trends suggest that incidence is increasing in S . . .

of action lies in supporting endocervical mucus plug as a barrier
most countries. Several risk factors for preterm birth have been
identified. Women with history of spontaneous second trimester

miscarriage and preterm delivery are at increased risk for

to ascending infections. The efficacy of cerclage is uncertain
and it primarily depends on indication for procedure. Since the
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indications of placement of cerclage have changed in recent years,
with significant reduction in the overall number of procedures, it
is important to evaluate how it affected the number of premature
births. The objective of this study was to investigate the impact
of reduction in the number of cervical cerclage procedures on the
overall rate of preterm births in women with singleton gestations
in two centers in Croatia. Analysis is based on traceable patient
records undertaken at the University hospital Merkur (Zagreb)
and University hospital Rijeka (Rijeka), two Croatia’s referral and
teaching hospitals.

Material and Methods

We conducted a retrospective analysis of all patients with
singleton pregnancies who underwent cerclage for prevention of
PTB in the Division of Maternal and Fetal Medicine, Department
of Obstetrics and Gynecology of University hospital Rijeka (Rijeka,
Croatia) and University hospital Merkur (Zagreb, Croatia) in
a period from 1994 to 2009. Patients were identified through
surgical protocols of cerclage procedures and medical records. All
singleton pregnancies with cerclage procedure performed because
of poor obstetric history (two or more spontaneous second
trimester pregnancy loss or preterm birth) or short cervical length
findings (<25mm) on ultrasound examination before 24 weeks
of gestation met the inclusion criteria. Patients with cerclage
being performed after clinical examination because of painless,
progressive dilatation (>3cm) of the cervix and imminent preterm
delivery before 23 weeks of gestation (rescue cerclage) were
also included in the analysis. We excluded all multiple gestations
since, at time, there was no evidence of benefit from cerclage in
this population [5]. Total number of term and preterm births for
each year of the study were obtained from annual hospital reports.
Statistical analysis was performed using Statistical Package for
Social Scientist (SPSS version 20). Cervical cerclage rates and
its correlation to preterm birth rates were analysed in observed
period. Linear regressions were performed to calculate R and
adjusted R2 (aR2) values, and p-values. P values less than 0.05

were considered statistically significant. Chi-squared test was
performed for time trends analysis.

Result

From 1994 to 2009 in both centers there were 81800
singleton deliveries including 3847 preterm births (4.7%). Of
all deliveries 977 women (1.19%) received cerclage and were
included in the analysis. Over the 16 year period there was no
statistically significant change in the percentage of preterm births
(<36+6 weeks) (R = 0.487; aR2 = 0.183; p = 0.056) (Figure 1).
Statistical analysis for each center separately showed that there
was no significant change in the percentage of preterm births in
the University hospital Rijeka (R = 0.355; aR2 = 0.063; p=0.178)
(Figura 1a), as well as in University hospital Merkur (R =0.340; aR2
=0.053;p=0.197) (Figure 1b). When aggregated data are analysed
for both institutions the incidence rate of cerclage (procedures per
100 births) decreased significantly (R=0.860; aR2=0.721; p<0.05)
(Figure 2). The chi-squared test for trend suggested a significant
linear decrease of cervical cerclage rate across the whole time
from 1994 to 2009 (p<0.05). Separate analysis for each institution
shows reduction in the number of procedures in University
hospital Rijeka, however without statistical significance (R=0.410;
aR2=0.109; p=0.115) (Figure 2a). In University hospital Merkur
statistically significant reduction in the incidence rate of cerclage
procedures was noted (R=0.913; aR2=0.822; p<0.005) (Figure
2b). When analyzed together, data for both institutions show that
there was no correlation between the number of cervical cerclage
procedures and preterm birth rates (p=0.792) (Figure 3). Success
rate of cervical cerclage (defined as term births in women with
cerclage stitch) for both institutions in observed period was
81%. The incidence of preterm birth in women with cervical
cerclage decreased slightly but statistically significant during
reported period (R=0.543; aR2=0.245; p=0.03) (Figure 4). Out
of all preterm births, 4.75% were preterm births in patients with
cervical cerclage.
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Figure 1: Preterm births as a percentage of all births in University hospital Rijeka and University hospital Merkur, Croatia from 1994 to 2009.

How to cite this article: Planinic Rados G, Haller H, Zegarac Z, Duic Z, Stasenko S. Incidence of Cervical Cerclage and Preterm Birth Rates: A
Retrospective Analysis of Data from Two Centers in Croatia. J Gynecol Women'’s Health. 2020: 19(2): 556009. DOI: 10.19080/JGWH.2020.19.556009


http://dx.doi.org/10.19080/JGWH.2020.19.556009

Journal of Gynecology and Women’s Health

6.00%

5.00%
/\ [—\ N\ .

N YT —

4.00%

3.00%

2.00%

1.00%

0.00%
199419951996 1997 19981999 20002001 2002 2003 2004 20052006 2007 20082009

Figure 1a: Preterm birth rate in University hospital Rijeka.
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Figure 1b: Preterm birth rate in University hospital Merkur.
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Figure 2: Overall incidence rate of cervical cerclage (procedures per 100 births) in University hospital Rijeka and University hospital Merkur
for the period 1994 until 2009.

m How to cite this article: Planinic Rados G, Haller H, Zegarac Z, Duic Z, Stasenko S. Incidence of Cervical Cerclage and Preterm Birth Rates: A
Retrospective Analysis of Data from Two Centers in Croatia. J Gynecol Women'’s Health. 2020: 19(2): 556009. DOI: 10.19080/JGWH.2020.19.556009


http://dx.doi.org/10.19080/JGWH.2020.19.556009

Journal of Gynecology and Women’s Health

2.50%

2.00%

1.50%

1.00%

0.50%

0.00%
199419951996 1997 1998199920002001 2002 20032004 20052006 2007 20082009

Figure 2a: Incidence rate of cervical cerclage in University hospital Rijeka.
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Figure 2b: Incidence rate of cervical cerclage in University hospital Merkur.
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Figure 3: An impact of cervical cerclage rate on preterm deliveries.
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Figure 4: Preterm birth rate in women with cervical cerclage in University hospital Rijeka and University hospital Merkur for the period 1994

until 2009.

Discussion

During 16 years period, significant decline in overall rate of
cerclage procedures was recorded in both of our institutions from
2.71% in 1994 to 0.69% in 2009. In University hospital Rijeka
overall rate of cervical cerclage was 0.69%. Significant reduction in
number of procedures was noted in 1995 where cervical cerclage
rate fell and remained under 1% in following years, ranging
from 0.86% to 0.36%. During reported period overall cervical
cerclage rate in University hospital Merkur was 1.86% with
highest incidence during 1994-95 period, above 4%. Reduction in
number of cervical cerclage in singleton pregnancies was noted
from year 2005 with annual incidence under 1%. Explanation
for the reduction in the number of cerclage procedures can be
found in reduction of history indicated cerclage. In the mentioned
period several randomized controlled trials and meta-analysis
were published that changed clinical practice regarding the
history indicated cerclage as a intervention for preventing of
preterm birth [6,7]. Bulk of evidence was additionally supported
by the largest randomised controlled trial comparing history-
indicated cerclage with expectant management, published by the
Medical Research Council and Royal College of Obstetricians and
Gynaecologists [8]. Study showed that there were fewer deliveries
before 33 weeks of gestation in the cerclage group compared with
the controls. However subgroup analysis showed that reduction
in preterm birth rates was only significant in a group of women
with a history of three or more pregnancies ending before 37
weeks of gestation. In our centers certain groups of women who
would traditionally be candidates for history indicated cerclage
were observed with cervical stitch being placed only in cases
where cervical length shortening or progressive dilatation is
verified on clinical examination. In this way additional selection
of patient who would benefit most from cerclage procedure was
achieved and number of unnecessary cerclage procedure was
reduced. Support for this approach can be found in a study by
Althuisius et al. which advocates for ultrasound cervical length

screening in pregnant women with a history of premature birth
or miscarriage in the second trimester and cerclage placement
only in cases where cervical length less than 25mm is found [9].
Shift in practice was firstly seen in University hospital Rijeka
where significant decline in cervical procedures occurred when
cervical cerclage rate fell from 1.93% in 1994 to 0.77% in 1995
and remained under 1% thereafter. The same shift in University
hospital Merkur occured ten years later when cervical cerclage
rate fell from 1.29% in 2004 to 0.52% in 2005. The administration
of progesterone as a therapeutic agent for the prevention of
preterm birth dates to the early 1960s [10], however it's more
substantial utilisation started only after randomized controlled
trials were published in 2003 showing its effectiveness [11,12].
In University hospital Rijeka and University hospital Merkur
cervical cerclage was favoured procedure for patients with prior
preterm birth and cervical length shortening. More significant
use of vaginal or intramuscular progesterone started only after
2005. Accordingly it is unlikely that progesteron use significantly
influenced preterm birth rates at that time. Similarly in 2003.
first trials of possible efficacy of cervical pessary for prevention
of preterm birth emerged [13]. However in both institutions this
strategy was never utilised. In the observed period, regardless of
the reduction in the number of cerclage procedures, the number of
preterm births did not changed significantly (Figure 2). Increased
number of poorly controlled pregnancies during war in Croatia
and the postwar period (1994-1998) resulted in slight increase in
preterm birth rate (7-8%) [14]. In the period from 2001 to 2010
preterm birth rate decreased to 5.8% [15]. The rate of preterm
birth was stable in both centers and similar to national preterm
birth rates, ranging from 4.16% to 5.18% (Figure 1a&1b). Despite
significantly lower number of cerclage procedures, the rate of
premature births remained low and stable. Certain limitations of
our analysis can be found in it’s retrospective character and data
obtained from two different centers. However University hospital
Rijeka and University hospital Merkur were chosen intentionally
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because of regional representativity and differences in clinical
practice which is common in Croatia due to lack of national
guidelines and national data on cerclage procedures. Study period
was also chosen intentionally because the most significant changes
in clinical practice regarding preterm birth and cervical cerclage
procedures occurred at that time. Therefore, although differences
between the statistical data of two institutions are evident, it does
not diminish the importance of adopted conclusions because they
are based on a large number of patients.

Conclusion

In conclusion due to recent recommendations significant
reduction of ineffective cerclage procedures has been made
without increasement of preterm birth rates. Although we are
aware of multifactorial cause of premature birth, our study shows
that increase in the number of cerclage above the one percent
does not cause further reduction in the preterm birth rate. Given
these results, our opinion is that the number of cerclage should
not exceed 1%. Cervical cerclage remains important procedure in
prevention of preterm birth if the condition of careful selection of
patients who would benefit from such procedure is met.
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