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Abstract

Özet: Endikasyonlar›na göre servikal serklaj
uygulamas›n›n perinatal ve neonatal sonuçlar
üzerine etkisi

Objective: The aim was to investigate the perinatal and neonatal
outcomes in the cases which underwent cervical cerclage, and to
compare the elective and emergency cerclage cases.
Methods: The cases that underwent cervical cerclage in the Hospital
of the Faculty of Medicine at Akdeniz University between January
2014 and December 2019 were assessed retrospectively, and separated
into 3 categories as the prophylactic, elective and emergency groups.
The demographic characteristics and perinatal and neonatal outcomes
were recorded and they were compared between the groups.
Results: A total of 92 cases with singleton pregnancy between 12
and 24 weeks of gestation were included in the study. The prophylactic cerclage group consisted of 48 cases, the elective cerclage
group consisted of 21 cases and the emergency cerclage group consisted of 23 cases. The rate of the cases delivered at term (≥37 weeks
of gestation) was found significantly lower in the emergency cerclage
group than the rates of the cases in the prophylactic and elective cerclage groups (26.1%, 70.8% and 66.7%; respectively). While there
was no significant difference between the prophylactic and elective
cerclage groups in terms of premature preterm labor (<32 weeks of
gestation), the rate of premature preterm labor was significantly
higher in the emergency cerclage group than two other groups
(10.4%, 9.5% and 43.5%, respectively; p=0.005). The mean delivery
week of the emergency cerclage cases was significantly higher than
the prophylactic and elective cerclage groups (31.7, 36.7 and 36.5
weeks, respectively; p<0.001). The mean duration between the cerclage procedure and the delivery week was the highest in the prophylactic cerclage cases and the lowest in the emergency cerclage
cases (22.8 and 9.7 weeks, respectively; p<0.001). The mortality rate
of the newborns was higher in the emergency cerclage cases than the
other groups, which was statistically significant (p=0.002).
Conclusion: We concluded that the perinatal and neonatal outcomes of the emergency cerclage procedure carried out in the
advanced stage of cervical changes in the cases with cervical insufficiency is less successful than the prophylactic and elective cerclage
procedures. The early detection of cervical insufficiency by the previous history, the physical examination and the measurement of
transvaginal cervical length and responding at the early weeks of gestation may improve the perinatal and neonatal outcomes.

Amaç: Servikal serklaj uygulanan olgularda gebelik ve neonatal
sonuçlar›n incelenerek profilaktik, elektif ve acil serklaj olgular›n›n
karﬂ›laﬂt›r›lmas› amaçland›.
Yöntem: Ocak 2014 ile Aral›k 2019 tarihleri aras›nda Akdeniz
Üniversitesi T›p Fakültesi Hastanesinde uygulanan servikal serklaj
olgular› retrospektif olarak incelenerek serklaj endikasyonlar›na
göre profilaktik, elektif ve acil olmak üzere 3 gruba ayr›ld›. Olgular›n demografik özellikleri, gebelik ve neonatal sonuçlar› kaydedildi ve gruplar aras›nda karﬂ›laﬂt›rma yap›ld›.
Bulgular: Çal›ﬂmaya 12 ile 24. gebelik haftalar› aras›nda tekil gebeli¤i olan toplam 92 olgu dahil edildi. Profilaktik serklaj grubu 48
olgu, elektif serklaj grubu 21 olgu, acil serklaj grubu ise 23 olgudan oluﬂmaktayd›. Miad›nda do¤um (≥37. gebelik haftas›) yapan
olgular›n oran› acil serklaj grubunda profilaktik ve elektif serklaj
gruplar›na göre anlaml› olarak düﬂük saptand› (s›ras›yla %26.1,
%70.8 ve %66.7). Erken preterm do¤um (<32. gebelik haftas›)
oranlar› aç›s›ndan profilaktik ve elektif serklaj olgular› aras›nda anlaml› fark izlenmezken, acil serklaj olgular›nda di¤er iki gruba göre erken preterm do¤um oran› anlaml› olarak yüksek saptand› (s›ras›yla %10.4, %9.5 ve %43.5; p=0.005). Acil serklaj olgular›n›n
ortalama do¤um haftas› profilaktik ve elektif serklaj gruplar›na göre anlaml› olarak daha düﬂüktü (s›ras›yla 31.7, 36.7 ve 36.5 hafta;
p<0.001). Serklaj - do¤um haftas› aras›ndaki ortalama süre profilaktik serklaj olgular›nda en yüksek, acil serklaj olgular›nda en düﬂüktü (s›ras›yla 22.8 ve 9.7 hafta; p<0.001). Yenido¤an ölüm oran›
acil serklaj olgular›nda di¤er gruplara göre istatistiksel olarak anlaml› ﬂekilde yüksekti (p=0.002).
Sonuç: Servikal yetmezli¤i olan olgularda servikal de¤iﬂikliklerin
ilerlemiﬂ evresinde uygulanan acil serklaj›n gebelik ve neonatal sonuçlar›n›n profilaktik ve elektif serklaja göre daha baﬂar›s›z oldu¤u
anlaﬂ›lmaktad›r. Servikal yetmezli¤in öykü, fizik muayene ve transvajinal servikal uzunluk ölçümü ile erken tan›nmas› ve erken gebelik haftalar›nda müdahalede bulunulmas› gebelik ve neonatal sonuçlar› iyileﬂtirebilir.
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Introduction
Cervical insufficiency is a significant reason for the second trimester gestational losses and preterm labors,
and it has become an important health problem due to
its contribution to the perinatal morbidity and mortality associated with preterm labor.[1,2] It is defined as the
insufficiency of cervix to maintain the pregnancy without the symptoms and indications of uterine contraction and labor during the second trimester.[3] Actual
cervical insufficiency is seen in less than 1% of the
obstetric population,[4] and it is responsible for 8% of
the recurring gestational losses.[5]
Although there is no diagnostic test for the cervical
insufficiency, its diagnosis is established by the previous history and physical examination as well as ruling
out other potential reasons and by the ultrasonographic measurement of cervical length recently.[3,4,6] Even
though there are other diagnostic tests such as hysterosalpingography, balloon traction, and the insertion
of cervical dilatators, the scientific evidences do not
support their uses in the diagnosis of cervical insufficiency.[3]
The surgical methods such as McDonald and
Shirodkar procedures as well as non-surgical methods
without proven efficiency (such as bedrest, activity
restriction, vaginal ring) are used in the treatment of
cervical insufficiency. The transabdominal cervicoisthmic cerclage is another surgical procedure used in cases
where transvaginal cerclage cannot be done.[1,3,4]
In our study, we aimed to investigate the perinatal
and neonatal outcomes of the groups which were
established by the cerclage indications by reviewing the
records of the cervical cerclage procedures performed
in our hospital.

Methods
The records of 92 cases who had singleton pregnancy
and underwent cervical cerclage between January 2014
and December 2019 in the Hospital of the Faculty of
Medicine at Akdeniz University were assessed retrospectively in this study. The approval of the ethics committee for the study was obtained from the Ethics
Committee of Clinical Researches, Faculty of Medicine,
Akdeniz University with the decision no. 70904504/417.
The cervical cerclage cases were between 12 and 24
weeks of gestation and McDonald cerclage technique[7]

was preferred as it was easier and faster to perform, and
cervical cerclage was carried out under general anesthesia by using mersilene tape (Ehicon, West Somerville,
MA, USA). While the cases with the history of cervical
cerclage in their previous gestations or one or more gestational loss(es) at the second trimester associated with
painless cervical dilation without the findings of labor
and placental abruption constituted the prophylactic cerclage group with history indication, the cases which were
found to have cervical dilation 2 cm and above but not
more than 4 cm were included in the emergency cerclage
group. The cases which were found to have a reduction
in the cervical length (<25 mm) and the history of
preterm labor were included in the elective cerclage
group.[3] All cases were administered perioperative 1g
ampicillin every 6 hours for 48 hours prophylactically in
addition to the bedrest, and the cases except those in the
prophylactic cerclage group were administered 100 mg
indomethacin rectally before the procedure and 25 mg
indomethacin orally every 6 hours for 24 hours after the
procedure as a tocolytic treatment. After the procedure,
all cases were recommended daily 200 mg vaginal progesterone. The cases who admitted with membrane rupture, those suspected for chorioamnionitis in the clinic
and laboratory, and the cases uterine contraction, vaginal
bleeding and multiple pregnancy were excluded from the
study. The routine cervical culture was not collected
from the cases before the procedure. The demographic
characteristics, perinatal results and neonatal results of
the patients were recorded.
SPSS version 23 (Statistical Package for the Social
Sciences, Chicago, IL, USA) was used for the statistical
analysis of the data. The descriptive statistics were presented as mean ± standard deviation, median (minimum–maximum) and number (percentage). The normal
distributions of the continuous variables were tested by
Kolmogorov-Smirnov test. The numerical variables not
conforming with the normal distribution were compared
by Dunnett’s multiple comparison test after KruskalWallis test between the groups. The categorical variables
between the groups were compared by chi square test
and Bonferroni correction. The value of 0.05 was considered as the statistical significance level.

Results
Of 92 cases included in the study, 48 (52.2%) constituted the prophylactic cerclage group, 21 (22.8%) conVolume 28 | Issue 3 | December 2020
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Table 1. The demographic characteristics of the cases.

Age (year)

Prophylactic cerclage
(n=48)

Elective cerclage
(n=21)

Emergency cerclage
(n=23)

p-value

30.9±4.8

29.7±4.3

30.3±5.0

0.610

Gravida (n)

3 (2–8)

3 (1–7)

2 (1–5)

0.06

Parity (n)

1 (0–3)a

1 (0–3)a,b

0 (0–2)b

0.016

Abortion (n)

1 (0–5)

1 (0–2)

1 (0–4)

0.223

Hospitalization (day)

2.8±1.3a

4.0±3.9a,b

7.0±5.6b

<0.001

The week of cerclage (week)

13.8±1.5a

19.6±2.1b

21.5±2.1c

<0.001

The data were presented as mean ± SD and median (minimum–maximum). a,b,cThe groups with different letters are different than each other in a statistically significant way.

stituted the elective cerclage group, and 23 (25%) constituted the emergency cerclage group. The mean
maternal age of the cases was 30.5±4.7 and the mean
week of gestation was 17±3.9. While there was no significant difference between the groups in terms of
maternal age, gravida and abortion numbers (p=0.610,
p=0.06 and p=0.223; respectively), the parity number
was significantly lower in the emergency cerclage
group than the prophylactic cerclage group (p=0.016).
The median cervical dilation was 3 cm in the emergency cerclage group (2–4 cm). A significant difference
was found in terms of the mean week of gestation at
which the cerclage procedure was performed
(p<0.001). While there was no statistically significant
difference between the prophylactic and elective cerclage cases in terms of hospitalization duration, it was
significantly higher in the emergency cerclage group
compared to the prophylactic cerclage group
(p<0.001). The demographic characteristics of the
cases are shown in Table 1.
While 70.8% of the cases in the prophylactic cerclage group delivered at term (?37 week of gestation),
this rate was 66.7% in the elective cerclage group and

26.1% in the emergency cerclage group. The rate of the
cases who delivered at term was significantly lower in the
emergency cerclage group than the other two groups
(p=0.005). There was no statistically significant difference between the groups in terms of the rates of pregnancy loss (p>0.05). No significant difference was found
between the prophylactic cerclage cases and the elective
cerclage cases when the groups were compared in terms
of the rates of premature preterm labor (<32 weeks of
gestation), but the rates of premature preterm labor were
significantly higher in the emergency cerclage cases than
the other two groups (p=0.005) (Table 2).
While there was no significant difference between
the prophylactic cerclage and the elective cerclage
groups in terms of mean delivery week and birth
weight, the mean delivery week of the cases in the
emergency cerclage group was significantly lower than
the rates of the cases in the other groups (p<0.001). No
significant difference was found between the groups in
terms of APGAR scores (p=0.320). A significant difference was found between the groups in terms of the
mean duration between the week of gestation at which
the cerclage procedure was performed and the delivery

Table 2. The perinatal outcomes of the cases by the groups.

≥37. weeks of gestation*
32–36+6

weeks of gestation

<32 weeks of gestation*
Pregnancy loss

Prophylactic cerclage
(n=48)

Elective cerclage
(n=21)

Emergency cerclage
(n=23)

Total
(n=92)

34 (70.8%)a

14 (66.7%)a

6 (26.1%)b

54 (58.7%)

6 (12.5%)

2 (9.5%)

3 (13%)

11 (12%)

5 (10.4%)a

2 (9.5%)a

10 (43.5%)b

17 (18.5%)

3 (6.3%)

3 (14.3%)

4 (10.9%)

10 (10.9%)

The data were presented as number (percentage). a,bThe groups with different letters are different than each other in a statistically significant way. *p<0.05
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Table 3. The perinatal outcomes of the cases resulted in live birth.

Week of gestation (week)
Birth weight (g)
Cerclage-labor interval (week)

Prophylactic cerclage
(n=45)

Elective cerclage
(n=18)

Emergency cerclage
(n=19)

p-value

36.7±4.0a

36.5±1.8a

31.7±5.9b

<0.001

2962.4±817.2a

2904.4±437.9a

1922.6±1129.6b

<0.001

22.8±3.9a

16.6±3.2b

9.7±5.8c

<0.001

1-minute APGAR score

9 (4–9)

9 (7–9)

8 (3–9)

0.320

5-minute APGAR score

10 (6–10)

10 (8–10)

9 (6–10)

0.320

Neonatal death

2 (4.4%)a

0a

6 (31.6%)b

0.002

The data were presented as mean ± SD, median (minimum–maximum) and number (%). a,b,cThe groups with different letters are different than each other in a statistically
significant way.

week (p<0.001). The mean duration between cerclage
procedure and delivery week was the highest in the
prophylactic cerclage cases and the lowest in the emergency cerclage cases. When the cases born alive were
evaluated, the loss was observed during the neonatal
period in 6 (31.6%) cases in the emergency cerclage
group, and neonatal mortality rate was higher in the
emergency cerclage group than the other groups in a
statistically significant way (p=0.002) (Table 3).

Discussion
Many studies are conducted to prevent preterm labor
which is the most important reason of the neonatal morbidity and mortality. Cervical cerclage procedure is one
of the treatment methods used to prevent cervical insufficiency and preterm labor associated with it.[1,2] In 1955,
Shirodkar[8] and McDonald[7] right after him suggested
the cervical cerclage procedure as a surgical treatment
method in the repeating second trimester losses. The
cervical cerclage procedure has provided a significant
contribution for the prevention of preterm labor and the
reduction of perinatal mortality and morbidity rates in
the appropriate population with its use for more than 60
years.[1,9] The incidence of the cervical cerclage procedure in the live births has been varying between 0.3%
and 0.4% in the recent decades.[10]
Although there are differences in the definition of
cervical insufficiency, 3 different clinical conditions are
used as the cervical cerclage indication. The first of
them is the cerclage indication due to obstetric history
associated with the repeating second trimester pregnancy losses with painless cervical dilation but not associated with contraction and labor (prophylactic), and the

second of them is the cerclage due to physical examination related with the detection of cervical dilation during
physical examination (emergency).[1,11] It is thought that
the short cervix length at the second trimester may be a
precursor of the cervical insufficiency and that it may be
a preparatory factor for preterm labor and delivery.[12]
Therefore, performing cerclage when cervical length is
shortened (<25 mm) is the (elective) cerclage procedure
with ultrasound indication.[1,11] We separated the cases
that we applied cerclage with similar indications in our
clinic into three groups and reviewed them retrospectively.
Stupin et al. conducted their study with the cases
who had cervical dilation between 17 and 26 weeks of
gestation, and they found live birth rates significantly
higher in the emergency cervical cerclage group compared to the group which underwent conservative treatment (bedrest, tocolysis, antibiotherapy) (72% vs. 25%).
They also found the diagnosis-labor interval and birth
weight significantly high in the cerclage group.[13]
Similarly, Ciavattini et al. found significantly higher
mean delivery week, cerclage-labor interval and term
labor rates in the emergency cerclage cases compared to
the conservative approach.[14] Zhu et al. reviewed 158
emergency cerclage cases, and they found the rate of live
birth 82%, the rate of delivery at term 10%, the rate of
premature preterm labor (<32 weeks) 29%, the cerclagelabor interval 52 days, the mean delivery week 30 weeks
and the mean birth weight 1934 g, and they reported
that the emergency cerclage is effective to extend the
pregnancy period and to improve neonatal outcomes.[15]
In our emergency cerclage cases, we similarly found that
the rate of live birth was 82%, the mean delivery week
was 31.7 weeks and the mean birth weight was 1922 g
Volume 28 | Issue 3 | December 2020
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while the rate of delivery at term was 26%, the rate of
preterm labor before 32 weeks was 43% and the abortion rate was 17%. When we reviewed the results of our
cases, we found that the data of the emergency cerclage
group were consistent with the literature. In the light of
the literature and the data of our study, we can conclude
that the emergency cervical cerclage procedure to be
performed after selecting appropriate patients among
the cases, who were found to have cervical dilation in the
physical examination, may have positive contributions
on the perinatal outcomes.
Karaca et al. evaluated 54 cerclage cases by their
indications in their study and reported longer cerclagelabor interval in the prophylactic cerclage group compared to the elective cerclage group and the emergency
cerclage group, and they stated that this interval was significantly short in the emergency cerclage group. While
they found similar delivery weeks in the prophylactic
cerclage group and the elective cerclage group, the
delivery week was significantly low in the emergency
cerclage group.[16] In the study of Chan et al. comparing
cerclage cases, the authors found that the cerclage-labor
interval and birth weights were significantly higher in
the prophylactic cerclage group and the elective cerclage
group than the emergency cerclage group. There was no
difference between the prophylactic cerclage group and
the elective cerclage group in terms of the delivery week
and birth weight, but the authors found that cerclagelabor interval was significantly high in the prophylactic
cerclage group.[17] Similarly, Karahasano¤lu et al. reported similar delivery weeks in the prophylactic and elective
cerclage groups, but they found that the delivery week
was lower in the emergency cerclage group, but they
reported that the difference was not statistically significant. While they reported the rate of delivery at term
75% in the prophylactic cerclage group, 70% in the
elective cerclage group and 37% in the emergency cerclage group, they found the abortion rates significantly
higher in the emergency cerclage group than the prophylactic and elective cerclage groups.[18] When we
reviewed our cases in the groups, we found that the rates
of delivery at term were similar in the prophylactic and
elective cerclage groups (70% vs. 66%), it was significantly lower in the emergency cerclage group (26%).
The rates of premature preterm labor (<32 weeks) were
significantly lower in the prophylactic and elective cerclage groups than the emergency cerclage group.
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Although the live birth rates were the highest in the prophylactic cerclage group, the difference between the
groups was not statistically significant. While the cerclage-labor interval was the highest in the prophylactic
cerclage group, it was the lowest in the emergency cerclage group and there was significant difference between
all groups. These results were consistent with the literature, and we observed that the perinatal outcomes of the
prophylactic and elective cerclage groups were better
than the perinatal outcomes of the emergency cerclage
group in general. We considered that the early response
without requiring emergency cerclage as much as possible in the patients with cervical insufficiency in particular would provide a positive contribution to the perinatal outcomes. The retrospective design of our study and
the low number of patients in the groups should be considered as the limitations.
Berghella et al. showed in their meta-analysis that
the cervical cerclage decreased preterm labor rates by
30% in the singleton pregnancies with previous history
of preterm labor which were found to have short cervix
in the transvaginal ultrasonography.[19] Although the
benefits of the cerclage with ultrasound indication cannot be shown clearly in the patients without previous
history of preterm labor, Berghella et al. reported in
their meta-analysis that the cervical cerclage is beneficial
to reduce the preterm labor risk in the presence of cervical length below 10 mm in the patients who were
found to have short cervix in the ultrasonographic examination but did not have previous history of preterm
labor.[20]

Conclusion
Better investigation of the history, careful physical
examination and the use of transvaginal ultrasonography for the measurement of cervical length and performing necessary response in the earlier weeks of gestation by detecting cervical insufficiency early in the
risky pregnancies may improve the perinatal outcomes
associated with the cervical insufficiency. We consider
that performing routine cervical length measurement
during second-trimester fetal anomaly screening even
in the pregnant women without a history may be effective in the reduction of preterm labor rates.
Conflicts of Interest: No conflicts declared.
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