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Abstract

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 prophy-
lactic cerclage group consisted of 48 cases, the elective cerclage
group consisted of 21 cases and the emergency cerclage group con-
sisted 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 cer-
clage 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 cer-
clage procedure and the delivery week was the highest in the pro-
phylactic 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 out-
comes of the emergency cerclage procedure carried out in the
advanced stage of cervical changes in the cases with cervical insuffi-
ciency is less successful than the prophylactic and elective cerclage
procedures. The early detection of cervical insufficiency by the pre-
vious history, the physical examination and the measurement of
transvaginal cervical length and responding at the early weeks of ges-
tation may improve the perinatal and neonatal outcomes.

Keywords: Cervical cerclage, cerclage indications, perinatal out-
comes, neonatal outcomes.

Ozet: Endikasyonlarina gére servikal serklaj
uygulamasinin perinatal ve neonatal sonuclar
lizerine etkisi

Amag: Servikal serklaj uygulanan olgularda gebelik ve neonatal
sonuglarm incelenerek profilaktik, elektif ve acil serklaj olgularinin
kargilagtirilmasi amaglandi.

Yontem: Ocak 2014 ile Aralik 2019 tarihleri arasinda Akdeniz
Universitesi T1p Fakiiltesi Hastanesinde uygulanan servikal serklaj
olgular1 retrospektif olarak incelenerek serklaj endikasyonlarma
gore profilaktik, elektif ve acil olmak tizere 3 gruba ayrildi. Olgu-
larin demografik 6zellikleri, gebelik ve neonatal sonuglar1 kayde-
dildi ve gruplar arasinda kargilagtirma yapildi.

Bulgular: Calismaya 12 ile 24. gebelik haftalar arasinda tekil ge-
beligi olan toplam 92 olgu dahil edildi. Profilaktik serklaj grubu 48
olgu, elekdf serklaj grubu 21 olgu, acil serklaj grubu ise 23 olgu-
dan olusmaktaydi. Miadinda dogum (=37. gebelik haftasi) yapan
olgularin orani acil serklaj grubunda profilaktik ve elektif serklaj
gruplarina gore anlamli olarak diisiik saptand: (swrasiyla %26.1,
%70.8 ve %66.7). Erken preterm dogum (<32. gebelik haftasr)
oranlar1 agisindan profilaktik ve elektif serklaj olgular: arasinda an-
lamli fark izlenmezken, acil serklaj olgularinda diger iki gruba go-
re erken preterm dogum orani anlaml olarak yiiksek saptand (s1-
rastyla %10.4, %9.5 ve %43.5; p=0.005). Acil serklaj olgularinin
ortalama dogum haftas: profilaktik ve elektif serklaj gruplarma go-
re anlamli olarak daha disiiktii (sirasiyla 31.7, 36.7 ve 36.5 hafta;
p<0.001). Serklaj - dogum haftas: arasindaki ortalama siire profi-
laktik serklaj olgularinda en yiiksek, acil serklaj olgularinda en dii-
siiktii (sirastyla 22.8 ve 9.7 hafta; p<0.001). Yenidogan 6lim orani
acil serklaj olgularinda diger gruplara gore istatistiksel olarak an-
laml sekilde yiiksekti (p=0.002).

Sonug: Servikal yetmezligi olan olgularda servikal degisikliklerin
ilerlemis evresinde uygulanan acil serklajin gebelik ve neonatal so-
nuclarinin profilaktik ve elektif serklaja gére daha basarisiz oldugu
anlagilmaktadir. Servikal yetmezligin 6yki, fizik muayene ve trans-
vajinal servikal uzunluk 6l¢timii ile erken taninmasi ve erken gebe-
lik haftalarinda miidahalede bulunulmas: gebelik ve neonatal so-
nuglari iyilestirebilir.

Anahtar sozciikler: Servikal serklaj, serklaj endikasyonlari, perina-
tal sonuglar, neonatal sonuglar.
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Introduction

Cervical insufficiency is a significant reason for the sec-
ond trimester gestational losses and preterm labors,
and it has become an important health problem due to
its contribution to the perinatal morbidity and mortal-
ity associated with preterm labor."* It is defined as the
insufficiency of cervix to maintain the pregnancy with-
out the symptoms and indications of uterine contrac-
tion and labor during the second trimester.” Actual
cervical insufficiency is seen in less than 1% of the
obstetric population,” and it is responsible for 8% of
the recurring gestational losses."”

Although there is no diagnostic test for the cervical
insufficiency, its diagnosis is established by the previ-
ous history and physical examination as well as ruling
out other potential reasons and by the ultrasonograph-
ic measurement of cervical length recently.”*” Even
though there are other diagnostic tests such as hys-
terosalpingography, balloon traction, and the insertion
of cervical dilatators, the scientific evidences do not
support their uses in the diagnosis of cervical insuffi-
ciency."”

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 cervicoisth-
mic cerclage is another surgical procedure used in cases
where transvaginal cerclage cannot be done."*"

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 retrospec-
tively in this study. The approval of the ethics commit-
tee 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'”

was preferred as it was easier and faster to perform, and
cervical cerclage was carried out under general anesthe-
sia 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 ges-
tational loss(es) at the second trimester associated with
painless cervical dilation without the findings of labor
and placental abruption constituted the prophylactic cer-
clage 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.” 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 prog-
esterone. The cases who admitted with membrane rup-
ture, 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 pre-
sented as mean = standard deviation, median (mini-
mum-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 Kruskal-
Wallis 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 con-
sidered as the statistical significance level.

Results

Of 92 cases included in the study, 48 (52.2%) consti-
tuted the prophylactic cerclage group, 21 (22.8%) con-
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Table 1. The demographic characteristics of the cases.

Prophylactic cerclage

Elective cerclage Emergency cerclage

(n=48) (n=21) (n=23)
Age (year) 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)2 1 (0-3)ab 0 (0-2) 0.016
Abortion (n) 1 (0-5) 1(0-2) 1(0-4) 0.223
Hospitalization (day) 2.8+1.32 4.0+3.92.0 7.0+5.60 <0.001
The week of cerclage (week) 13.8+1.52 19.6+2.1b 21.5+£2.1¢ <0.001

The data were presented as mean = SD and median (minimum-maximum). 2P.CThe groups with different letters are different than each other in a statistically significant way.

stituted the elective cerclage group, and 23 (25%) con-
stituted 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 sig-
nificant 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 emer-
gency 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 cer-
clage 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 cer-
clage group delivered at term (P37 week of gestation),
this rate was 66.7% in the elective cerclage group and

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

Prophylactic cerclage

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 differ-
ence between the groups in terms of the rates of preg-
nancy 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 differ-
ence 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

Elective cerclage Emergency cerclage

(GELE)) (n=21) (QEPE))
=37. weeks of gestation* 34 (70.8%)2 14 (66.7%)2 6 (26.1%)P 54 (58.7%)
32-36+6 weeks of gestation 6 (12.5%) 2 (9.5%) 3 (13%) 11 (12%)
<32 weeks of gestation* 5(10.4%)2 2 (9.5%)2 10 (43.5%)b 17 (18.5%)
Pregnancy loss 3 (6.3%) 3(14.3%) 4 (10.9%) 10 (10.9%)

The data were presented as number (percentage). PThe 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.

Prophylactic cerclage

(n=45)

Elective cerclage Emergency cerclage
(n=18) (n=19)

Week of gestation (week) 36.7+4.02 36.5+1.82 31.7+5.90 <0.001
Birth weight (g) 2962.4+817.22 2904.4+437.92 1922.6+1129.6b <0.001
Cerclage-labor interval (week) 22.8+3.92 16.6+3.2b 9.7+5.8¢ <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%)P 0.002

The data were presented as mean + SD, median (minimum-maximum) and number (%). ab.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 emer-
gency 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 mor-
bidity and mortality. Cervical cerclage procedure is one
of the treatment methods used to prevent cervical insuf-
ficiency and preterm labor associated with it."* In 1955,
Shirodkar™ and McDonald” 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."” The incidence of the cervical cerclage proce-
dure in the live births has been varying between 0.3%
and 0.4% in the recent decades."”

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 pregnan-
cy losses with painless cervical dilation but not associat-
ed with contraction and labor (prophylactic), and the

second of them is the cerclage due to physical examina-
tion related with the detection of cervical dilation during
physical examination (emergency).""" 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."”
Therefore, performing cerclage when cervical length is
shortened (<25 mm) is the (elective) cerclage procedure
with ultrasound indication."""" We separated the cases
that we applied cerclage with similar indications in our
clinic into three groups and reviewed them retrospec-
tively.

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 com-
pared to the group which underwent conservative treat-
ment (bedrest, tocolysis, antibiotherapy) (72% vs. 25%).
They also found the diagnosis-labor interval and birth
weight significantly high in the cerclage group."”
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." 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 cerclage-
labor 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."”
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
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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 abor-
tion 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 cerclage-
labor interval in the prophylactic cerclage group com-
pared to the elective cerclage group and the emergency
cerclage group, and they stated that this interval was sig-
nificantly 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."” 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 cerclage-
labor interval was significantly high in the prophylactic
cerclage group."” Similarly, Karahasanoglu et al. report-
ed 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 signifi-
cant. 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 cer-
clage group, they found the abortion rates significantly
higher in the emergency cerclage group than the pro-
phylactic and elective cerclage groups." 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 signifi-
cantly lower in the emergency cerclage group (26%).
The rates of premature preterm labor (<32 weeks) were
significantly lower in the prophylactic and elective cer-
clage groups than the emergency cerclage group.
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Although the live birth rates were the highest in the pro-
phylactic cerclage group, the difference between the
groups was not statistically significant. While the cer-
clage-labor interval was the highest in the prophylactic
cerclage group, it was the lowest in the emergency cer-
clage group and there was significant difference between
all groups. These results were consistent with the litera-
ture, 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 possi-
ble in the patients with cervical insufficiency in particu-
lar would provide a positive contribution to the perina-
tal outcomes. The retrospective design of our study and
the low number of patients in the groups should be con-
sidered 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."”” Although the
benefits of the cerclage with ultrasound indication can-
not 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 cer-
vical length below 10 mm in the patients who were
found to have short cervix in the ultrasonographic exam-

ination but did not have previous history of preterm
labor.””

Conclusion

Better investigation of the history, careful physical
examination and the use of transvaginal ultrasonogra-
phy for the measurement of cervical length and per-
forming necessary response in the earlier weeks of ges-
tation 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 effec-
tive in the reduction of preterm labor rates.

Conflicts of Interest: No conflicts declared.



The effects of cervical cerclage practice on perinatal and neonatal outcomes according to the indications

References

1.

Harger JH. Cerclage and cervical insufficiency: an evidence-
based analysis. Obstet Gynecol 2002;100:1313-27. [PubMed]
[CrossRef]

Hamilton BE, Martin JA, Osterman MJK, Curtin SC,
Matthews T]. Births: final data for 2014. Natl Vital Stat Rep
2015;64:1-64. [PubMed]

American College of Obstetricians and Gynecologists. ACOG
Practice Bulletin No.142: cerclage for the management of cer-
vical insufficiency. Obstet Gynecol 2014;123:372-9. [PubMed]
[CrossRef]

Brown R, Gagnon R, Delisle MF. No. 373-Cervical insuffi-
ciency and cervical cerclage. ] Obstet Gynaecol Can 2019;41:
233-47. [PubMed] [CrossRef]

Drakeley AJ, Roberts D, Alfirevic Z. Cervical stitch (cerclage)
for preventing pregnancy loss in women. Cochrane Database
Syst Rev 2003;(1):CD003253. [PubMed] [CrossRef]

To MS, Skentou C, Liao AW, Cacho A, Nicolaides KH.
Cervical length and funneling at 23 weeks of gestation in the
prediction of spontaneous early preterm delivery. Ultrasound
Obstet Gynecol 2001;18:200-3. [PubMed] [CrossRef]

McDonald IA. Suture of the cervix for inevitable miscarriage. J
Obstet Gynaecol Br Emp 1957;64:346-50. [PubMed] [CrossRef]

Shirodkar VN. A new method of operative treatment for
habitual abortion in the second trimester of pregnancy. The
Antiseptic 1955;52:299-300.

Berghella V, Keeler SM, To MS, Althuisius SM, Rust OA.
Effectiveness of cerclage according to severity of cervical length

shortening: a meta-analysis. Ultrasound Obstet Gynecol 2010;
35:468-73. [PubMed] [CrossRef]

10. Friedman AM, Ananth CV, Siddiq Z, D’Alton ME, Wright JD.

Trends and predictors of cerclage use in the United States from
2005 to 2012. Obstet Gynecol 2015;126:243-9. [PubMed]
[CrossRef]

11. Boelig RC, Berghella V. Current options for mechanical pre-

vention of preterm birth. Semin Perinatol 2017;41:452-60.
[PubMed] [CrossRef]

12. Tams JD, Goldenberg RL, Meis PJ, Mercer BM, Moawad A,

Das A, etal. The length of the cervix and the risk of spontaneous

13.

14.

15.

16.

17.

18.

19.

20.

premature delivery. National Institute of Child Health and
Human Development Maternal Fetal Medicine Unit Network.
N Engl J] Med 1996;334:567-72. [PubMed] [CrossRef]

Stupin JH, David M, Siedentopf JP, Dudenhausen JW.
Emergency cerclage versus bed rest for amniotic sac prolapse
before 27 gestational weeks. A retrospective, comparative study
of 161 women. Eur J Obstet Gynecol Reprod Biol 2008;139:
32-7. [PubMed] [CrossRef]

Ciavattini A, Delli Carpini G, Boscarato V, Febi T, Di
Giuseppe J, Landi B. Effectiveness of emergency cerclage in
cervical insufficiency. ] Matern Fetal Neonatal Med 2016;29:
2088-92. [PubMed] [CrossRef]

Zhu LQ, Chen H, Chen LB, Liu YL, Tian JP, Wang YH, et
al. Effects of emergency cervical cerclage on pregnancy out-
come: a retrospective study of 158 cases. Med Sci Monit 2015;
21:1395-401. [PubMed] [CrossRef]

Karaca 1, Yapca OF, Delibag 1B, Inge¢ M. Cervical incompe-
tence: Comparison the prophylactic and therapeutic proce-
dures. Perinatal Journal 2013;21:7-11. [CrossRef]

Chan LLK, Leung TW, Lo TK, Lau WL, Leung WC.
Indications for and pregnancy outcomes of cervical cerclage:
11-year comparison of patients undergoing history-indicated,
ultrasound-indicated, or rescue cerclage. Hong Kong Med J
2015;21:310-7. [PubMed] [CrossRef]

Karahasanoglu A, Cilingir IU, Deregozii A, Akin H, Hocagil
Z, Yiicel O. Cervical cerclage complications: eight years of
experience. Perinatal Journal 2014;22:99-104. [CrossRef]

Berghella V, Rafael TJ, Szychowski JM, Rust OA, Owen J.
Cerclage for short cervix on ultrasonography in women with
singleton gestations and previous preterm birth: a meta-analy-

sis. Obstet Gynecol 2011;117:663-71. [PubMed] [CrossRef]
Berghella V, Ciardulli A, Rust OA, To M, Otsuki K, Althuisius

S, etal. Cerclage for sonographic short cervix in singleton ges-
tations without prior spontaneous preterm birth: systematic
review and meta-analysis of randomized controlled trials using
individual patient-level data. Ultrasound Obstet Gynecol 2017;
50:569-77. [PubMed] [CrossRef]

Bu makalenin kullanim izni Creative Commons Attribution-NoCommercial-NoDerivs 3.0 Unported (CC BY-NC-ND3.0) lisans: araciligiyla bedelsiz
sunulmaktadir. / This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported (CC BY-NC-ND3.0)
License. To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-nd/3.0/ or send a letter to Creative Commons, PO Box 1866,

Mountain View, CA 94042, USA.

Volume 28 | Issue 3 | December 2020 169


http://www.ncbi.nlm.nih.gov/pubmed/12468179
http://dx.doi.org/10.1016/s0029-7844(02)02365-7
http://www.ncbi.nlm.nih.gov/pubmed/26727629
http://www.ncbi.nlm.nih.gov/pubmed/24451674
http://dx.doi.org/10.1097/01.AOG.0000443276.68274.cc
http://www.ncbi.nlm.nih.gov/pubmed/30638557
http://dx.doi.org/10.1016/j.jogc.2018.08.009
http://www.ncbi.nlm.nih.gov/pubmed/12535466
http://dx.doi.org/10.1002/14651858.CD003253
http://www.ncbi.nlm.nih.gov/pubmed/11555446
http://dx.doi.org/10.1046/j.1469-0705.2001.00437.x
http://www.ncbi.nlm.nih.gov/pubmed/13449654
http://dx.doi.org/10.1111/j.1471-0528.1957.tb02650.x
http://www.ncbi.nlm.nih.gov/pubmed/20052661
http://dx.doi.org/10.1002/uog.7547
http://www.ncbi.nlm.nih.gov/pubmed/26241410
http://dx.doi.org/10.1097/AOG.0000000000000930
http://www.ncbi.nlm.nih.gov/pubmed/29033106
http://dx.doi.org/10.1053/j.semperi.2017.08.003
http://www.ncbi.nlm.nih.gov/pubmed/8569824
http://dx.doi.org/10.1056/NEJM199602293340904
http://www.ncbi.nlm.nih.gov/pubmed/18243484
http://dx.doi.org/10.1016/j.ejogrb.2007.11.009
http://www.ncbi.nlm.nih.gov/pubmed/26365717
http://dx.doi.org/10.3109/14767058.2015.1075202
http://www.ncbi.nlm.nih.gov/pubmed/25975832
http://dx.doi.org/10.12659/MSM.893244
http://dx.doi.org/10.2399/prn.13.0211014
http://www.ncbi.nlm.nih.gov/pubmed/26183455
http://dx.doi.org/10.12809/hkmj144393
http://dx.doi.org/10.2399/prn.14.0222010
http://www.ncbi.nlm.nih.gov/pubmed/21446209
http://dx.doi.org/10.1097/aog.0b013e31820ca847
http://www.ncbi.nlm.nih.gov/pubmed/28295722
http://dx.doi.org/10.1002/uog.17457

