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A B S T R A C T 
 

Objective: We aimed to evaluate the obstetric and neonatal outcomes of singleton pregnancies at risk for preterm birth (PTB) following assisted 
reproductive treatments and underwent cervical cerclage placement. 
Material and methods: A total of 42 women with singleton pregnancies following ART who underwent cerclage between 2009-2021 were included in 
this retrospective study. Indications of the cerclage procedure, gestational age at cerclage placement and delivery, neonatal birthweight, and 
requirement for admission to the neonatal unit of newborns were evaluated. 
Results: Of that cerclage placement performed in women with a history of second-trimester loss or preterm birth (19%), women with suspected 
cervical insufficiency according to pre-pregnancy evaluation (52.4%), women with the unicornuate uterus (4.8%), women with short cervix and/or 
dilated internal os on ultrasonography (11.9%), and women with detection of cervical dilatation/shortening beyond 20 weeks of gestation (11.9%). 
Of the total group, 7.1% resulted in late miscarriages, while remaining 92.9% ended with a live birth with median gestational age at delivery of 37.7 
weeks (interquartile range=1.57). Of those live births, 92.3% (36/39) delivered at >34 weeks and %74.4 (29/39) delivered at term. Except one 
neonatal death due to extremely PTB at 26th weeks, all infants were discharged from the hospital with well condition. 
Conclusion: ART pregnancies are evaluated as a special group as having a higher PTB risk at baseline. Cerclage may be considered in broader 
indications for suspected cervical insufficiency in these pregnancies. There is need for further studies on the effectiveness of cerclage in these ART 
pregnancies with suspected cervical insufficiency based on different criteria used. 
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Introduction 
 

Preterm birth (PTB) is defined as the delivery before the 37th 
gestational weeks [1] and it is the most common cause of 
neonatal morbidity and mortality worldwide [2]. Moreover, 
PTB associates with long term neurodevelopmental problems 
and increased risk of chronic diseases for survivors. Apart from 
the induction of labor before term due to distinct fetal and 
maternal complications (iatrogenic PTB), majority of the 
preterm births are spontaneous [3]. Despite many obstetric, 
medical, socio-demographic and nutritional risk factors have 
been aVVociaWed ZiWh VponWaneoXV PTB¶V, Whe XndeUl\ing 
reason of PTB cannot be understood in majority of the cases 
[4].The prediction of PTB and preventive measures are utmost 
important for obstetric care worldwide, due to its high 
incidence and association with infant morbidity and mortality.  
The increased risk of PTB in both singleton and twin IVF 
pregnancies compared to natural conceptions has been 
reported in previous studies and meta-analyses [5-9]. It has 
been indicated that infertility itself might be a risk factor, 
possibly related with etiologies of infertility such as presence 
of congenital uterine anomalies and advanced maternal age.   
 
 

 
 
In addition, the assisted reproductive technology (ART) 
procedures were reported to be a possible contributing factor 
foU Whe incUeaVed UiVk of PTB¶V in VingleWonV [8]. 
Considering the increasing number of pregnancies after the 
ART treatments and economical and emotional burden of 
such treatments, follow-up of these pregnancies also needs 
further attention.  
Cervical cerclage is one of the preventive approaches in 
women at risk for PTB particularly for those with suspected 
cervical insufficiency. The procedure can be performed either 
by the transvaginal or transabdominal route, and the most 
commonly used methods for cerclage are the McDonald and 
Shirodkar techniques [10]. However, diagnosis of cervical 
insufficiency and therefore the indications for placement of 
cervical cerclage are still one of the challenging issues in 
obstetrics due to the lack of evident diagnostic criteria. 
Currently, a number of wide practice variations exists for the 
indications of the cerclage procedure [11], and there are 
differences in the relevant guidelines on the use of cerclage 
due to the heterogeneity of the literature on the subject 
[10].  
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The history of unexplained second trimester pregnancy 
loss/losses, painless cervical dilatation at physical examination 
during second trimester or previous PTB with detection of 
cervical shortening (<25 mm) before the 24th weeks of 
gestation in singleton pregnancies are recommended 
indications for placement of the cervical cerclage by 
professional societies [11-13].  
The American College of Obstetricians and Gynecologists 
(ACOG) guideline [12] recommends cerclage for the women 
with one or more previous second-trimester loss while the 
Society of Obstetricians and Gynecologists of Canada (SOGC) 
[11] and Royal College of Obstetricians and Gynecologists 
(RCOG)  [13] advise history-indicated cerclage for the women 
with a history of 3 or more late-miscarriages or preterm births.  
Additionally, cerclage placement can be performed in selected 
patients in emergency setting such with a dilated cervix 
without active labor, not having vaginal bleeding, abruptio 
placentae or intraamniotic infection [11-13]. In a previous 
meta-analysis from Berghella et al (2011), it was shown that 
the procedure can decrease the risk of PTB and neonatal death 
in women with previous spontaneous PTB with a short cervical 
length [14]. In a recent Cochrane review, including 15 
randomized studies on the effectiveness of cervical cerclage in 
singleton pregnancies with high risk for PTB, the procedure 
has been associated with reduced risk of PTB compared to 
expectant management [15].    
The role of cerclage in twin pregnancies is still under debate. 
Cerclage placement in twin pregnancies with shortened 
cervical length has not been recommended, moreover, the 
procedure has been associated with increased incidence of 
PTB, based on a previous meta-analysis from Berghella et al 
(2005) [16]. In a Cochrane meta-analysis (2014) including 
122 women with twin pregnancies highlighted that, there was 
no evidence for effectiveness of cerclage in preventing PTB in 
twin gestations [17] although, it has been stated that the 
included low number of trials with heterogeneity.  
Effectiveness of the cerclage procedure for other risk factors 
for cervical insufficiency such in women with congenital 
Mullerian anomalies or previous surgical trauma of cervix (e.g. 
cervical electrosurgical excision, cone biopsy, mechanical 
dilatation of cervix or lacerations) are also still under debate.   
The aim of this study was to evaluate the obstetric and 
neonatal outcomes of singleton pregnancies at risk for PTB 
following ART and underwent cervical cerclage placement to 
reduce the risk of PTB in our clinic. 

Material and methods 
All cervical cerclage procedures performed between 2009 and 
2021 at our institution for women at risk for PTB during their 
ART pregnancies were retrospectively evaluated. The 
singleton pregnancies obtained following ART treatment and 
at risk for PTB due to i) previous obstetric history (presence 
of one or more second trimester pregnancy loss/or preterm 
birth) ii) suspected cervical insufficiency; cervical dilatation 
without resistance to cervical dilatators (>6 Hegar dilators) 
during previous hysteroscopic intervention iii) presence of 
uterine anomalies iv) detection of short cervix and/or dilated 
internal cervical os on TVUSG scan before 20 weeks of 
gestation or v) detection of cervical dilatation/shortening 
beyond 20th weeks of gestation (late cerclage) were the 
inclusion criteria. Multiple pregnancies were excluded from 
the study. 
Transvaginal cervical cerclage procedure using the 
McDonald¶V WechniqXe XndeU inWUaYenoXV geneUal aneVWheVia 
was performed by a senior obstetrician for all included 
patients . A nonabsorbable Mersilene tape  (Ethicon) suture 
was utilized for the procedure. Transvaginal progesterone 
supplementation was used until the 10th-12th week of 
gestation for these ART pregnancies routinely. In our clinical 
protocol, prophylactic depot progesterone (intramuscular, 
weekly) until the 24th week of gestation and monthly, 
intramuscular depot penicillin until the delivery was used 
routinely following the cerclage placement. 
Maternal age, type of the ART treatment (whether the 
intracytoplasmic sperm injection/fresh embryo transfer or 

frozen/thawed embryo transfer), duration of infertility, 
indication of cerclage procedure and gestational age at 
cerclage placement was recorded. Gestational age at 
delivery, neonatal birthweight and requirement for the 
admission of newborns to neonatal unit were evaluated 
outcomes. These outcomes were obtained from the hospital 
records and from the self-reports of patients whom 
delivered outside our hospital.  
Categorical variables are expressed as frequencies and 
percentages (%).  
Descriptive statistics for continuous variables were 
presented as mean, standard deviation (SD) or median, 
interquartile range (IQR) according to the normality of the 
data distribution. The SPSS software (ver. 25.0, SPSS Inc., 
USA) was used for the analyses. 

Results  
A total of 42 women who underwent cerclage procedure 
during the study period met the inclusion criteria. All women 
had singleton pregnancies following ART procedures with at 
risk for PTB. Regarding the mode of conception, 35/42 
(83.3%) women conceived following ICSI/fresh embryo 
transfer and 7/42 (16.7%) conceived following frozen-
thawed embryo transfer cycle. Of those 23 (54.7%) were 
primary and 19 (45.3%) were secondary infertile patients 
with a median infertility duration of 5 (IQR=7.2, min-
max=1-21) years and the median number of previous 
embryo transfer cycle attempts of 2.1 (IQR=2, min-max=1-
5) before their pregnancies were obtained. The ART 
indications were; male infertility (n=11, 26.2%), ovulatory 
(n=4, 9.6%), idiopathic (n=24, 57.1%) or tubal factor 
infertility (n=3, 7.1%). The characteristics of the of the 
study group are shown in Table 1.  
Table 1. Characteristics of the group 

Data are presented as n(%), mean±standard deviation 
Of those cerclage placement was performed in women with 
a history of second trimester loss or PTB (n=8/42, 19%), 
women with suspected cervical insufficiency (according to 
ease of the cervical dilatation without resistance to >6 
Hegar dilators during previous hysteroscopic evaluation) 
(n=22/42, 52.4%), women with a unicornuate uterus 
(n=2/42, 4.8%) , women with short cervix and/or dilated 
internal os on TV scan during their pregnancies (n=5/42, 
11.9%), and another 5/42 (11.9%) women with detection 
of cervical dilatation/shortening beyond 20 weeks of 
gestation (late cerclage group) (range 21-27 weeks). 
Cerclage indications of the study group with pregnancy 
outcomes are shown in Table 2.  

Maternal age 32.5±4.0 

<30 10 (23.8) 

30-35 20 (47.6) 

>35 12 (28.6) 

History of  1st trimester loss 12 (28.6) 

History of 2nd trimester loss 7 (16.7) 

Previous PTB 1 (2.4) 

Previous stillbirth 1 (2.4) 

Gravidity  

1 23 (54.8) 

2 9 (21.4) 

3-4 10 (23.8) 

Parity  

0 38(90.5) 

1 4 (9.5) 

ART method used for the current 
pregnancy 

 

ICSI/ fresh embryo transfer 35 (83.3) 

Frozen embryo transfer 7 (16.7) 
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Table 2. Cerclage indications and pregnancy outcomes 

 
 

  
n (%) 

GA at 
cerclage* 
(weeks) 

Late 
pregnancy 
loss  
n (%) 

PTB 
<28 weeks 
n (%) 

PTB 
32-34 weeks 
 n (%)  

PTB 
34-37 weeks 
 n (%) 

Term Delivery 
>37 weeks  
n (%) 

History of second 
trimester loss or PTB 

8(19) 14.3(1.7) 1(12.5) 1(12.5) - 1(12.5) 5(62.5) 

Suspected CI 
according to previous 
H/S evaluation 

22(52.4) 14.4(1.6) 2(9.1) - 1(4.5) 4(18.2) 15(68.2) 

Unicornuate uterus 2(4.8) 
 

16.3 - - - - 2(100) 

Short cervix and/or 
dilated internal os on 
TV scan during <20 
weeks of gestation 

5(11.9) 14.4(2.8) - - - 1(20) 4(80) 

Detection of cervical 
dilatation/ 
shortening beyond 20th 
weeks (late cerclage) 

5(11.9) 25.7(4.9)  - 1(20) 1(20) 3(60) 

CI: Cervical insufficieny  
*median (interquartile range) 

 
In the study cohort, there were six women who had 
undergone hysteroscopic septum resection before their 
pregnancies. Two of them with history of previous second 
trimester loss and two with suspected CI according to ease of 
cervical dilatation during their hysteroscopic septum 
resection. Except one PTB at the 34th weeks of gestation, all 
delivered at term after the cerclage procedure.  
Remaining two patients had undergone rescue cerclage 
procedure at 21 and 27th weeks of gestation due to 
progressive cervical shortening and their pregnancies 
resulted in delivery at 38 and 35 weeks of gestation, 
respectively.  
All infants in these group were discharged home in well 
medical condition.  
Of the total group, three pregnancies (7.1%) resulted in late 
miscarriages (16-19 weeks of gestation) remaining all 
pregnancies (92.9%) ended with a live birth. All deliveries 
were performed by cesarean section. Overall, the median 
gestational age at delivery was 37.7 weeks (interquartile 
range=1.57) and the median birthweight of the infants was 
2970 g (interquartile range=670). Of those live births, one 
pregnancy (1/39, 2.6%) resulted in delivery at 26 weeks of 
gestation and subsequent neonatal death occurred. Two 
pregnancies (2/39, 5.1%) resulted in live birth between 32-
34 weeks of gestation and admission of newborns to the 
neonatal unit was required, infants were discharged following 
two to three weeks without sequelae. Seven pregnancies 
(7/39, 17.9%) resulted with late PTB (between 34 and 37 
weeks) while four of the infants needed to be transported to 
the neonatal unit and discharged following 3 days to 2 weeks. 
Among the total live births; 29/39 (%74.4) ended with a term 
delivery of healthy infants (Table 3).  
 
Table 3. Pregnancy and neonatal outcomes of the group 

Late pregnancy loss 3 (7.1) 

Live births 39 (92.9) 

      Preterm birth <28weeks 1 (2.6) 

      Preterm birth between 32-34 weeks 2 (5.1) 

      Preterm birth between 34-37 weeks 7 (17.9) 

      Term births 29 (74.4) 

Gestational age at delivery (weeks)* 37.7(1.5) 

Interval from the cerclage to delivery 
(days)* 

161 (43) 

Birthweights of infants (g)* 2970(670) 
Data are presented as n(%), *median (interquartile range) 
 

In the total group, except one neonatal death due to 
extremely preterm birth, all infants were discharged from 
hospital with well condition.   

Discussion  
In this single center study, the aim was to evaluate the 
effectiveness of cervical cerclage placement in women with 
singleton pregnancies and at risk for preterm birth (PTB) 
following assisted reproductive treatments. For this 
purpose, we retrospectively analyzed 42 women with 
singleton pregnancies following ART who underwent 
cerclage between 2009-2021. In this cohort of pregnancies, 
92.9% (39/42) ended with a live birth with median 
gestational age at delivery of 37.7 (IQR:1.57) weeks. Of 
those live births, 92.3% (36/39) delivered at >34 weeks 
and %74.4 (29/39) delivered at term.  
Except for one neonatal death due to extremely preterm 
birth at 26 weeks of gestation, remaining all infants are 
alive and heathy.  
We thought that cerclage may potentially reduce early 
preterm birth risk in IVF pregnancies which at high risk for 
preterm birth especially if there are findings that may 
indicate the risk of cervical insufficiency.   
The percentage of live births resulting from ART has been 
increasing worldwide. According to the latest report from 
ESHRE, attention was drawn to the birth of over 1.8 million 
babies as a result of nearly 10 million treatment cycles in 
between 1997 and 2016 in Europe  [18]. Moreover, an 
increasing incidence for children born after ART, as high as 
5.1 to 7.7% were reported in some European countries 
[18].  
Considering the increasing number of pregnancies after ART 
treatments, the follow-up of these pregnancies also needs 
a particular attention. In the surveillance report of ART from 
the USA, the proportion of ART infants to all infants were 
reported as 1.9% including more than 75.000 ART infants 
born in 2017. In addition, a higher percentage of preterm 
birth was (27.8 vs. 9.9%) reported among infants conceived 
after ART than the total birth population which contributed 
to 5.3% of all preterm births  [19].  
The prediction PTB and early interventions for reducing the 
risk is utmost important for this special population. Apart 
from the established indications for cerclage placement to 
reduce the risk of PTB, the effectiveness of the procedure in 
other risk factors for cervical insufficiency still debatable. 
Although cervical insufficiency is used as a common term in 
the clinic, there still is no objective diagnostic test. The 
cervical passage of 6-8 mm Hegar dilators without 
resistance in the pre-pregnancy period has been previously 
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used for the diagnosis of cervical insufficiency  [20-21]. In 
this study, we included women who underwent cerclage due 
to suspicion of cervical insufficiency as determined by > 6 
Hegar dilator passage without resistance during previous 
hysteroscopic intervention. Among this group, 90.9% (20/22) 
had a live birth while 9.1% (2/22) had a late pregnancy loss. 
The term delivery rate for this group was 68.2% (15/22).  In 
the case series of Li et al., 10 patients with intrauterine 
adhesions and a history of typical painless cervical dilation in 
the second trimester were examined and found that the No. 
7 Hegar dilator could pass through the internal cervical os 
without resistance for all patients either before or after 
hysteroscopic adhesiolysis.  
All patients in their study had undergone pre-pregnancy 
laparoscopic cervical cerclage. After follow-up for 3 months 
to 2 years the reported pregnancy rate was 60% with the live 
birth rate of 100%  [22].  
Presence of congenital uterine anomalies is known to be as 
another risk factor for PTB  [23-26] . The most commonly 
seen anomaly in the infertile population is canalization defects 
(septate/ subseptate uterus) [27]  which is recommended to 
be corrected by hysteroscopic resection especially in women 
with fertility problems [25,28].  Although the effectiveness of 
the procedure on the reproductive outcomes still under 
debate  [23, 29].  Increased miscarriage rates have been 
documented in women with major congenital anomalies who 
conceived after ART treatments [30].  
In a large prospective study investigating the reproductive 
outcomes of women with congenital uterine anomalies who 
underwent ART, including more than 2000 women from the 
same center, the clinical pregnancy and live birth rates were 
found to be similar between women with congenital uterine 
anomalies and controls. However, increased rates of preterm 
births (22% vs. 14%, p=0.03) were reported in the women 
with congenital anomalies compared to the control group 
[24].  In a meta-analysis including 25 studies, the presence 
of congenital uterine anomalies were associated with 
decreased pregnancy rates and poor obstetric outcomes, 
such as increased abortion rates (RR:1.68, 95% CI:1.31-
2.15), preterm delivery (<37 weeks, RR:2.21 95% CI:1.59-
3.08), fetal malpresentation (RR: 4.75, 95% CI: 3.29-6.84) 
and perinatal mortality (RR:2.43, 95% CI:1.34-4.42) [26]. 
Based on this meta-analysis, the authors highlighted that 
hysteroscopic resection of uterine septum might decrease the 
spontaneous abortion rates, however the procedure was not 
associated with significantly increased term deliveries  [26]. 
The majority of the included studies in this meta-analysis 
were in retrospective nature and the need for further 
randomized controlled studies were noticed. 
Careful follow-up during pregnancy has been recommended 
for the risk of PTB, even after septum resection [23]. 
Prophylactic cerclage placement as a preventive measure in 
women with uterine anomalies without other risk factors has 
not been evaluated sufficiently so far [25]. In addition, the 
lack of robust data on preventive measures in women with 
congenital uterine anomalies is emphasized  [23].  In our 
study population, 14.3% (n=6) of the patients underwent H/S 
septum resection before their ART treatments. In this group 
of patients, all (6/6) delivered after completing 34th weeks of 
gestation. Among them, 66.6% (4/6) were term deliveries. 
Since the increased risk for preterm deliveries is possibly 
associated with cervical insufficiency in these patients, the 
pregnancies following surgery and ART treatments may be 
candidates for the use of prophylactic cerclage procedure.  
In the present study, considering all cases, our results 
showed a term delivery rate of 29/39 (74.4%) among the live 
births with the median gestational age at the delivery of 37.7 
weeks. Women who gave birth after 34 weeks were 36/42 
(85.7%) and after 32 weeks were 38/42 (90.5%) in this 
special population. Except one neonatal death due to 

extremely preterm birth at 26th weeks of gestation, all 
infants were discharged from the hospital in well condition. 
These results suggested that the cerclage placement might 
have beneficial effects in these high risk group of women.  
ART pregnancies are evaluated as a special group having a 
higher PTB risk at baseline. Therefore, additional risk factors 
for PTB should be evaluated in detail with their medical and 
obstetric history and with the findings of physical 
examinations.  In conclusion, cerclage may be considered 
in broader indications for ART pregnancies which already 
have a higher risk for PTB. Other than established 
indications for the placement of cervical cerclage, there is 
need for further studies on the effectiveness of the 
procedure in subgroups of ART pregnancies with suspected 
cervical insufficiency according to different criteria used. 
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