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ABSTRACT
Objective: To determine the success rate of cervical cerclage at Siriraj Hospital and the associated factors. 
Methods: The study included 90 pregnant women who received cervical cerclage procedures at Siriraj Hospital 
during 2007-2016. Clinical information and the cerclage procedures were evaluated. Successful cervical cerclage 
was defined as delivery at 34 weeks’ gestation or more.
Results: The mean maternal age was 31.8 ± 5 years. The most common indication was history of second trimester 
abortion (76.7%). The mean gestational age (GA) at cervical cerclage was 18.0 ± 4.3 weeks. The mean cervical 
length was 25.2 ± 12.0 mm. Most of the patients had no cervical dilatation (76.7%). Almost all the cervical cerclage 
procedures were performed using McDonald’s technique (98.9%). Of the 90 women, 66 (73.3%) delivered at >34 
weeks’ gestation, while 59.9% delivered at >37 weeks’ gestation. The mean birth weight was 2404.9 ± 991.7 grams. 
The success rate of cervical cerclage increased significantly among women with greater cervical length (28.2±10.5 
vs. 18.0±14.9 mm., p=0.002), without cervical dilatation (83.3% vs. 58.3%, p=0.046), without bulging of membranes 
(92.5% vs. 66.7%, p=0.002), and prophylactic operations (89.4% vs. 58.3%, p=0.001). Maternal complications were 
significantly lower in women with successful cervical cerclage (9.1% vs. 45.8%, p<0.001).
Conclusion: The success rate of cervical cerclage at Siriraj Hospital was 73.3%. Possible associated factors included 
cervical length, cervical dilatation, bulging of membranes, and the prophylactic procedure.
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INTRODUCTION
 Preterm delivery is the most significant obstetric 
problem worldwide and is a major cause of death after birth. 
Surviving newborns have high morbidity and mortality 
rates, both short-term and long-term complications such 
as neurological developmental abnormalities, respiratory 
distress, and visual and hearing problems. The issue incurs 
significant costs for healthcare services. In previous study, 
the incidence of preterm births in developed countries 
was found to be 5-7%, but this was higher in developing
 countries.1 In Thailand, the incidence of preterm births 
was 12%,2 similar to the rate at Siriraj Hospital (12.89%).3 

 Cervical insufficiency is a risk factor for preterm 
labour and is defined as the inability of the uterine 
cervix to retain a pregnancy in the absence of signs and 
symptoms of clinical contraction, labour, or both in the 
second trimester.4 The incidence of cervical insufficiency 
is 0.12 - 2.0% in normal pregnancies, but 15% in habitual 
abortions.5 The cause of cervical insufficiency is still 
unknown, although it is suspected to be related to cervical 
operative procedures such as conization, dilatation, and 
curettage. There is no criteria for diagnosis of cervical 
insufficiency. The diagnosis is dependent on cervical 
progression in the second trimester in the absence of 
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labour pain or other causes such as premature rupture of 
membrane, bleeding from vagina, or infection. Transvaginal 
ultrasonography for cervical length measurement is now 
used to co-evaluate this condition. However, diagnosis of 
cervical insufficiency is not only based on short cervical 
length. Surgical and non-surgical procedures can be used 
to treat cervical insufficiency. For non-surgical treatments, 
physical activity restrictions, bedrest, and abstinence from 
sexual intercourse have been proposed but without strong 
supporting evidence.6 Surgical treatment is in the form of 
the cervical cerclage procedure, which can be performed 
either transvaginally or transabdominally. McDonald 
and Shirodkar’s techniques are considered standard 
cervical cerclage techniques, and there is currently no 
significant data to prove which technique is superior.7-9 
Transabdominal cervical cerclage may be used in cases 
of failed transvaginal cervical cerclage or if there is a 
history of trachelectomy.
 The American College of Obstetricians and 
Gynecologists (ACOG) provide a number of recommended 
indications of cervical cerclage.4 The first is dependent upon 
history (history of unexplained second trimester delivery 
without labour or abruptio placenta). Second, a physical 
examination (painless cervical dilation in the second 
trimester). While the third is based on ultrasonographic 
information (short cervical length <25 mm.) with a history 
of prior preterm birth. A previous study reported that 
cervical cerclage in women with cervical incompetence 
significantly decreased the incidence of preterm delivery 
prior to 33 weeks’ gestation.10 Limited data is available for 
rescue cervical cerclage and the success rate is unpredictable. 
Prior observational studies suggest that rescue cervical 
cerclage may be able to improve the neonatal outcomes, 
although there is insufficient data.11

 At Siriraj Hospital, cervical cerclage is used as a 
surgical treatment for women with cervical incompetence. 
Yet there is limited clinical information about the success 
rate of cervical cerclage and neonatal outcomes. The 
primary objective of this study was subsequently to 
assess the success rate of cervical cerclage procedures at 
Siriraj Hospital. Meanwhile, pregnancy outcomes and 
potential associated factors were also evaluated. 

MATERIALS AND METHODS
 After approval from the Siriraj Institutional Review 
Board (Si 555/2017), this retrospective descriptive study 
was conducted at the Department of Obstetrics and 
Gynaecology, Faculty of Medicine Siriraj Hospital. The 
sample size was calculated based on an estimated success 
rate of 70%. At a 95% confidence level and with a 10% 
acceptability error, a sample size of at least 81 cases were 

required. A total of 90 pregnant women who had undergone 
a cervical cerclage procedure at the hospital based on 
any indications between 2007 and 2016 were included 
in this study. At Siriraj Hospital, the cervical cerclage 
procedure is performed based on the recommendations of 
the American College of Obstetricians and Gynecologists.
 This study evaluated the clinical information, 
characteristics of the cerclage procedure, and pregnancy 
outcomes. Women with detected fetal anomalies, multifetal 
pregnancy, or who had terminated their pregnancies 
due to maternal or fatal indications were excluded. Data 
was obtained from medical records, which included the 
baseline clinical information, characteristics of the cerclage 
procedures, and the pregnancy outcomes. Successful 
cervical cerclage was defined as delivery at > 34 weeks’ 
gestation. Non-viable delivery before 24 weeks’ gestation 
was defined as abortion.
 After performing the cervical cerclage procedure, 
all the patients were admitted for medical staff to closely 
monitor uterine contraction. If uterine contractions were 
detected, a tocolytic drug was administered intravenously. 
Daily vaginal progesterone (Utrogestan 200 mg) was 
given in some cases until 36 weeks’ gestation. An oral 
nonsteroidal anti-inflammatory drug (ibuprofen 800-1,200 
mg per day) was given three days after the operation. 
In most cases, an intravenous antibiotic (Cefoxitin 1g) 
was administered intraoperation. And then an oral 
cephalosporin (Cephalexin 2g per day) was administered 
for seven days. Post-operative complications such as 
uterine contraction, vaginal bleeding, cervical laceration, 
rupture of membrane, and chorioamnionitis were recorded 
among the study sample population.
 Descriptive statistics, including the mean, median, 
standard deviation, number, and percentage were used 
to describe the various characteristics as appropriate. 
Comparisons between the groups were performed using 
the Student’s t-test and the chi square test as appropriate. 
P values less than 0.05 were considered statistically 
significant. 

RESULTS
 A total of 90 pregnant women who had undergone 
a cervical cerclage procedure were included in this study. 
Table 1 shows the patient’s baseline characteristics. 
The mean maternal age was 31.8 ± 5 years, while the 
majority of the patients were nulliparous (61.1%), and 
88.9% had previously undergone at least one abortion.  
A history of second trimester abortion was found in 76.7%. 
Meanwhile, 7.8 % had a history of preterm delivery and 
15.6% had previous cervical cerclage. Cervical cerclage 
was indicated by a physical examination in 18.9% of the 
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women, while an ultrasonographic examination was 
used to indicate cervical cerclage in 34.4% of the women. 
Among these women, 9 cases of cervical cerclage were 
indicated by both history and a physical examination. 
Finally, 26 cases had cervical cerclage indicated by both 
history and ultrasonographic examination.
 The characteristics of the cerclage procedure is 
demonstrated in Table 2. The mean gestational age at 
the cervical cerclage procedure was 18.0 ± 4.3 weeks 
and the mean cervical length was 25.2 ± 12.0 mm. 
Most of the patients had no cervical dilatation (76.7%), 
while 6.7% had a cervical dilatation of >3 cm. Cervical 

cerclage was performed as a prophylactic procedure in 
81.1% of the women, while 18.9% underwent rescue 
operations. Almost all the cervical cerclage procedures 
were performed using McDonald’s technique, while only a 
single woman underwent the Shirodkar technique following 
the cervical intraepithelial neoplasia III status post loop 
electrosurgical excision procedure (CIN III S/P LEEP). 
Antibiotic prophylaxis was used during the procedure 
in 91.1% of the cases, and progesterone supplement 
was used in 50% of the cases. Vaginal progesterone 
was administered as a supplement after the cerclage 
procedure until 36 weeks’ gestation.

TABLE 1. Baseline characteristics of the patients (N=90).

Characteristics Mean ± SD

Mean age ± SD (year) 31.8 ± 5.0

  N (%)

Parity 

 0 55 (61.1)

 1 30 (33.3)

 2 5 (5.6)

Abortion 

 0 10 (11.1)

 1 26 (28.9)

	 ≥	2	 54	(60)

Underlying disease 

 No 70 (77.8)

 Diabetes mellitus  5 (5.6)

 Hypertension 4 (4.4)

 Cervical pathology* 3 (3.3)

 Others** 8 (8.9)

History-indicated cerclage 

 History of abortion in 2nd trimester  69 (76.7)

 History of preterm delivery  7 (7.8)

 Previous cervical cerclage 14 (15.6)

Physical examination-indicated cerclage 17 (18.9)

Ultrasound-indicated cerclage 31 (34.4)

Previous cervical operation 27 (30)

 No 63 (70)

 Dilatation and curettage 24 (26.7)

 LEEP*** 3 (3.3)

* Cervical pathology: Cervical intraepithelial neoplasia, **Others: asthma, hyperthyroid, chronic hepatitis B, mitral stenosis , ***LEEP = 
Loop electrosurgical procedure
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TABLE 2. Characteristics of cerclage procedure (N=90).

Characteristics Mean ± SD

Mean gestational age at cerclage (weeks) 18.0 ± 4.3

Mean cervical length (mm) (N=70)  25.2 ± 12.0

  N (%)

Cervical dilatation at cerclage 

 No dilatation 69 (76.7)

 1-2 cm 15 (16.7)

	 ≥	3	cm	 6	(6.7)

Bulging of membranes 13 (14.4)

Type of cervical cerclage 

 Prophylactic procedure 73 (81.1)

 Rescue procedure 17 (18.9)

Antibiotic prophylaxis 82 (91.1)

Progesterone treatment 45 (50.0)

 Table 3 shows the pregnancy outcomes of the women 
in this study. The mean gestational age (GA) at delivery 
was 33.9 ± 6.2 weeks. Meanwhile, 66 (73.3%) of the 
women delivered at > 34 weeks’ gestation and 58.9% 
delivered at > 37 weeks’ gestation. All newborns in this 
group survived and had good outcomes, with APGAR 
scores > 7 at 1 and 5 minutes after birth, meanwhile 
there were no NICU admissions. The median interval 
from cervical cerclage to delivery was 125 days. The 
mean birth weight was 2404.9 ± 991.7 g. Among the 
24 women who delivered before 34 weeks’ gestation, 
12 had abortions, 2 were stillbirth, and 10 of this group 
of newborns survived. The lowest GA of the surviving 
newborns was 27 weeks with a birth weight of 810 g. In 
the prophylactic cervical cerclage group, 59 out of the 
73 women (80.8%) delivered at > 34 weeks’ gestation, 
while 64.3% delivered at > 37 weeks’ gestation. In the 
rescue cervical cerclage group, 7 out of the 17 (41.2%) 
women delivered at > 34 weeks’ gestation and 35.3% 
delivered at >37 weeks’ gestation. Term newborns who 
were delivered from a rescue operation had cervical 
dilatation varying between 2-3 cm. The mean interval 
from cervical cerclage to delivery was very different 
between the prophylactic and the rescue groups. In the 
prophylactic group, the median interval was 143 days 
whereas it was 60 days for the rescue group. 
 Table 4 displays a comparison between the various 
characteristics of women who delivered at ≥ 34 and < 34 

weeks’ gestation. There were no significant differences 
between the two groups in terms of age and gestational 
age at cerclage. The mean cervical length in the women 
who delivered at ≥ 34 weeks’ gestation was significantly 
higher than those who delivered at <34 weeks’ gestation 
(28.2 ± 10.5 vs. 18.0 ± 14.9 mm., p=0.002). Cervical 
dilatation was significantly less among those who delivered 
at  ≥ 34 weeks’ gestation, with 83.3% having no cervical 
dilatation compared to only 58.3% with cervical dilation 
in the other group (p=0.046), while bulging of membranes 
was also significantly less common in those delivered 
at ≥34 weeks’ gestation (7.6% vs. 33.3%, p=0.002). The 
prophylactic cerclage procedure was significantly more 
common in those delivered at ≥34 weeks’ gestation 
(89.4% vs. 58.3%, p=0.001). There were no significant 
differences found between the use of antibiotic prophylaxis 
and progesterone supplementation. Finally, maternal 
complications were significantly higher among those 
delivered at <34 weeks’ gestation, including uterine 
contractions, vaginal bleeding, rupture of membrane 
and other complications (p<0.001). 

DISCUSSION
 Cervical cerclage is a surgical treatment used for 
patients with cervical incompetence which aims to reduce 
the risks of miscarriage and preterm birth. Cervical cerclage 
procedures are performed to increase the strengthening 
of the cervix either to maintain pregnancy until term 
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TABLE 3. Pregnancy outcomes of the women in the study (N=90).

*Others: cervical tear, chorioamnionitis

Pregnancy outcome Mean ± SD

Gestational age at delivery (weeks) 33.9 ± 6.2

  N (%)

Gestational age at delivery  

 <24 weeks 12 (13.3)

 24-27+6 weeks 5 (5.6)

 28-33+6 weeks 7 (7.8)

 34-36+6 weeks 13 (14.4)

	 ≥37	weeks	 53	(58.9)

Mean birth weight (grams) (N=87) 2404.9 ± 991.7

 < 1,000  13 (14.9)

 1,000-1,999 13 (14.9)

 2,000-2,999 33 (37.9)

 3,000-3,999 28 (32.1)

Maternal complication 

 Uterine contraction 11 (12.2)

 Vaginal bleeding 2 (2.2)

 Rupture of membrane 2 (2.2)

 Others** 2 (2.2)

  Median (IQR)

Interval from cerclage to delivery (days) 125 (63.8, 155.8)

or to prolong the pregnancy for as long as possible. 
Based on previous studies,12,13 there is limited clinical 
information about the procedures’ efficacy and success 
rate, as well as regarding which patient groups benefit 
from the operation and the neonatal outcomes. The 
overall success rate in both the prophylaxis and rescue 
cervical cerclage groups in this study was 73.3% and 
there were good neonatal outcomes. The mean cervical 
length in the successful group (delivery at GA >34 weeks) 
was significantly higher than the other group. Cervical 
dilatation and bulging of membranes were significantly 
less in the successful group, similar to previous findings.11,14 
There were no significant differences between the cervical 
cerclage techniques, the use of antibiotic prophylaxis, and 
progesterone supplementation. Many studies support a 
similar efficacy between the McDonald and Shirodkar 
techniques.7,9,15 McDonald’s technique is found to be 
preferable since it is easier to place and remove the 

sutures. From a previous study, the addition of vaginal 
progesterone in the rescue cervical cerclage procedure 
was associated with a reduction of spontaneous preterm 
births.16 Maternal complications were significantly higher 
among those delivered at <34 weeks’ gestation, including 
uterine contractions, vaginal bleeding, and rupture of 
membranes.
 Prophylactic cervical cerclage was performed in 
history-indicated and ultrasound-indicated patients. 
The results show that this group’s success rate was high 
(80.8%) and with low levels of complications. For the 
rescue cervical cerclage procedure, the success rate was 
difficult to predict and usually had poor pregnancy 
outcomes. Patients who had a cervical dilatation exceeding 
4 cm with bulging of fetal membrane into the vagina had 
a higher chance of cerclage failure.17 In this study, the 
success rate in the rescue cervical cerclage procedure was 
only 41.2%. There was a case report of rescue cervical 
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TABLE 4. Comparison of characteristics between women delivered ≥ 34 and <34 weeks’ gestation (N=90).

Characteristics	 Delivery	at	<34	weeks	 Delivery	at	≥	34weeks	 P	value

  N=24 N=66 

  Mean ± SD Mean ± SD 

Age (years) 31.5 ± 5.8 31.9 ± 4.4 0.769

Gestational age at cerclage  (weeks) 18.6 ± 4.2 17.7 ± 4.4 0.422

Cervical length (mm) (N=70) 18.0 ± 14.9(N=17) 28.2 ± 10.5(N=53) 0.002

  N (%) N (%) 

Cervical dilatation    0.046

 No dilatation 14 (58.3%) 55 (83.3%) 

 1-2 cm 7 (29.2%) 8 (12.1%) 

 >3 cm 3 (12.5%) 3 (4.5%) 

Bulging of membranes 8 (33.3%) 5 (7.6%) 0.002

Type of cervical cerclage   0.001

 Prophylactic 14 (58.3%) 59 (89.4%) 

 Rescue  10 (41.7%) 7 (10.6%) 

Progesterone treatment 9 (37.5%) 36 (54.5%) 0.153

Antibiotic prophylaxis 21 (87.5%) 61 (92.4%) 0.435

Maternal complications 11 (45.8%) 6 (9.1%) <0.001

 Uterine contraction 6 (25%) 5 (7.6%) 

 Vaginal bleeding 1 (4.2%) 1 (1.5%) 

 Rupture of membrane 2 (8.3%) 0  

 Others* 2 (8.3%) 0 

*Others: cervical tear, chorioamnionitis

cerclage in a patient who had 7 cm. of cervical dilatation 
and bulging of membranes, and delivered at 33 weeks 
and 4 days of gestation with good neonatal outcomes.14 

The success rate of the prophylactic group was higher 
than the rescue group, similar to previous studies (78% 
vs 53%).18,19 For clinical applications, The success rate can 
apply to counsel the pregnant women who has cervical 
incompetence and plan to do the cervical cerclage. Early 
identification of women at risk of cervical incompetence 
and early treatment will improve outcomes. 
 A strength of the present study is that almost all 
of the cervical cerclage procedures were performed by a 
single experienced obstetrician, meaning that there was 
no variation in the surgeon skill or technique.

 Nonetheless, this study has a number of limitations. 
The recommendations for cervical cerclage was changed 
after receiving new research data.4,20 History indicated 
that cervical cerclage had changed from three or more 
second trimester pregnancy losses to only one or more 
previous second trimester pregnancy losses. The data 
used in this study used the previous criteria to diagnose 
cervical incompetence in some cases, meaning that some 
cases of cervical incompetence may have been missed. 
At present, transvaginal ultrasounds are available in all 
hospitals. Nowaday, we uses cervical length to co-evaluate 
with any history of prior preterm births. Recent meta-
analysis21 shows that cervical cerclage in patients with a 
history of prior preterm births and short cervical length 
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(<25 mm.) is effective at reducing preterm births, and 
also avoids unnecessary cervical cerclage based solely 
on history. In this study, charts from the past 10 years 
were reviewed, but some cases provided no information 
about cervical length. Future additional research and 
RCTs are therefore still require.

CONCLUSION
 The success rate of cervical cerclage procedures 
in the 10 year period at Siriraj Hospital was 73.3%. The 
success rate in the prophylactic group was 80.8%, while 
it was 41.2% in the rescue cervical cerclage procedure 
group. Possible associated factors included cervical 
length, cervical dilatation, bulging of membranes, and 
prophylactic procedure.
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