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spontaneous preterm birth. Cervical cerclage is used to manage women with ultrasound diagnosis of
cervical insufficiency and at risk of complications. Since multiple factors are involved in cervical
insufficiency, the aim of this study was to investigate risk factors in in women undergoing cervical
cerclage in Ahvaz.

Methods: This cross-sectional study was conducted on pregnant women with cervical insufficiency
undergoing cervical cerclage at Imam Khomeini Hospital, Ahvaz, from 2011-2021. Patient
information including demographic characteristics and pregnancy-related risk factors including
history of a previous pregnancy, type of previous delivery, history of preterm birth, history of
multiple pregnancy, history of curettage and abortion, family history of cervical insufficiency, and
history of infertility were collected and analyzed.

Findings: The mean gestational age at the time of cervical insufficiency diagnosis was 16.51+2.91
weeks (between 11 and 28 weeks of pregnancy). Moreover, 214 (77%) patients had a history of
previous pregnancy and 166 (59.7%) had a history of previous childbirth. There was a history of
preterm birth in 141 patients (50.7%), a history of abortion in 120 patients (43.2%), a family history
of cervical insufficiency in 68 patients (24.5%), a history of infertility in 48 patients (17.3%), a
history of curettage in 42 patients (15.1%), a history of multiple pregnancy in 23 patients (8.3%), and
menstrual disorders in 18 patients (6.5%). The results showed that there was a direct and significant
relationship between cervical length before cerclage and the age of the pregnant mothers (r=0.123,
p=0.041).

Conclusion: The results of the study showed that the greatest risk factors for cervical insufficiency
are history of preterm birth, miscarriage, and family history of cervical insufficiency.
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Introduction

Preterm birth is a leading cause of neonatal mortality worldwide, and one of the causes of preterm
birth is cervical insufficiency (1). Cervical insufficiency is a clinical diagnosis characterized by painless
dilatation of the cervix and prolapse and protrusion of the fetal membranes into the vagina in the absence of
uterine contractions or vaginal bleeding during the second or third trimester of pregnancy (2). The incidence
of cervical insufficiency is approximately 1-2% in all pregnancies. However, up to 15% of pregnancy
losses during the 16-28th week of gestation can be attributed to cervical insufficiency (3). Cervical
insufficiency is one of the most important causes of late miscarriage or spontaneous preterm birth (4), has
become a serious obstacle to safe delivery and has led to postpartum complications for both the mother
and fetus (3).

Despite advances in medical science over the past few decades, recurrent pregnancy loss, preterm birth,
and their complications remain a significant problem. One of the most common causes of pregnancy loss
and preterm birth is cervical insufficiency (5, 6). Once a short cervix is diagnosed, interventions can be
considered to prevent preterm birth. These interventions include administering progesterone to the pregnant
mother to relax the uterus, or perform cerclage procedure to close up and lengthen the cervix (1).

Cervical cerclage is currently an effective intervention for controlling cervical insufficiency in
pregnancies with a history of pregnancy loss or severe preterm birth (before 34 weeks of gestation), which
reduces morbidity and mortality in pregnant women with cervical insufficiency (2, 7-10). Although cervical
cerclage has been used since the 1950s to prevent preterm birth in women with cervical insufficiency, its
effectiveness remains controversial (1). Such an intervention requires that women at risk be identified before
the cervix becomes too short or dilated (11). Several factors can predict the risk of cervical insufficiency,
including a history of late miscarriage or preterm birth, which are of particular importance and are included
in some screening protocols (12). Other risk factors include a history of cervical procedures or cerclage,
prolonged second stage of labor (13, 14), and polycystic ovary syndrome (PCOS) (15, 16). However, there
is disagreement about the importance of the studied risk factors, and the definition and diagnosis of cervical
insufficiency remains unclear (2, 8, 17). Therefore, it is important to identify risk factors and comorbidities
of cervical insufficiency in order to resolve the controversy surrounding cerclage (1) and to understand the
potential of this intervention to reduce the risk of pregnancy loss or preterm birth (18).

No study has been conducted in Iran to investigate the characteristics and risk factors of women
undergoing cervical cerclage. Considering that pregnancy complications can have long-term effects on the
fetus and its future, this study was conducted to investigate the risk factors in women undergoing cervical
cerclage at Imam Khomeini Hospital in Ahvaz during 10 years.

Methods

After approval by the Ethics Committee of Ahvaz Jundishapur University of Medical Sciences with the
code IR.AJUMS.HGOLESTAN.REC.1401.085, this cross-sectional study was conducted on women
undergoing cervical cerclage at Imam Khomeini Hospital in Ahvaz over a 10-year period from 2011 to
2021. Based on 0.5 cervical insufficiency prevalence in the general female population (19) and considering
95% confidence interval, an effect size of 0.1 and a power of 95% and using the G*Power software, a sample
size of at least 268 people was considered.
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In this study, pregnant women over 18 years of age undergoing cervical cerclage (solely due to cervical
insufficiency) were included in the study, and patients undergoing preventive cerclage surgery (for various
reasons including high-risk or multiple pregnancies) and cases with incomplete information in the file were
excluded from the study.

The required data were collected by reviewing the patients' medical records and, if possible, by
contacting the patients by phone and were recorded in the patient information questionnaire. The diagnosis
of cervical insufficiency was made by an obstetrician and gynecologist based on the findings of transvaginal
ultrasonography. Basic patient information including age, height, weight, body mass index (BMI), ethnicity,
occupation, economic status, smoking, and the presence of underlying disease were collected. Clinical
characteristics and obstetric information including gestational age at the time of diagnosis of cervical
insufficiency, parity, gravidity, type of previous delivery, history of preterm delivery (gestational age < 37
weeks), history of multiple pregnancy, history of curettage and abortion, family history of cervical
insufficiency, menstrual disorder and its cause, as well as history of infertility and its treatment method, and
cervical length at the time of diagnosis of cervical insufficiency in the ultrasound were also reviewed and
recorded.

After data collection, they were analyzed using SPSS statistical software (SPSS Inc., Chicago, IL,
U.S.A)) version 22. Mean, standard deviation, frequency, and percentage were used to describe the data.
Normality of the data was assessed by Kolmogorov-Smirnov test and homogeneity of variances was
assessed by Leven test. Independent t-test was used to compare the mean of variables between two groups,
and Spearman correlation test was used to determine the relationship between quantitative variables, and
p<0.05 was considered significant.

Results

278 pregnant women with cervical insufficiency with a mean age of 27.95+6.43 years (range of 18 to 47
years) were studied in this research. The mean weight of the patients was 68.85+10.78 kg (Table 1).

The mean gestational age at cervical insufficiency diagnosis in patients was 16.51+2.91 weeks (between
11 and 28 weeks of gestation). The mean number of pregnancies was 2.72+1.40 (between 1 and 6) and the
mean number of previous deliveries was 1.06+1.10 (between 0 and 4). Moreover, 214 patients (77%) had a
history of pregnancy and 166 (59.7%) had a history of previous deliveries. 141 patients (50.7%) had a
history of preterm birth, 68 (24.5%) had a family history of cervical insufficiency, and 18 (6.5%) had
menstrual disorders, 4 of which were due to PCOS and 14 to other causes. Moreover, 48 (17.3%) of women
had a history of infertility (Table 2).

Table 1. Demographic characteristics of women undergoing cervical cerclage at
Imam Khomeini Hospital in Ahvaz
MeanxSD (min-max) or

Variable

Number(%0)
Age (years) 27.95+6.43 (18-47)
Height (cm) 162.44+5.65 (145-175)
Weight (kg) 68.85+10.78 (40-101)
BMI (kg/m?) 26.06+3.70 (17.31-37.70)
Ethnic group
Fars 161(57.9)
Arab 115(41.4)
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Lur
Job
Housewife
Employed
Education
Iliterate
School education
High school diploma
Advanced Diploma
Bachelor's degree
Master's degree
Economic situation
Weak
Average
Good
Smoking
Underlying disease

2(0.7)

192(69.1)
86(30.9)

6(2.2)
138(49.6)
63(22.7)
32(11.5)
36(12.9)

3(1.1)

4(1.4)
263(94.6)
11(4.0)
0(0)
82(29.5)

Table 2. Pregnancy history and risk factors of cervical insufficiency in
women undergoing cervical cerclage

Variable

MeanxSD (min-max) or
Number(%0)

Gestational age (weeks)
Gravida
Parity
Pregnancy history
Labor history
Type of previous delivery
Virginal
Cesarean section
History of preterm birth
History of multiple delivery
History of curettage
History of miscarriage
Family history of cervical insufficiency
Menstrual disorder
Cause of menstrual disorder
PCOS
Other
History of infertility
Assisted reproductive technique
ART
Fertility medications
Cervical length (mm)

16.51+2.91 (11-28)
2.72+1.40 (1-6)
1.06+1.10 (0-4)

214(77)
166(59.7)

108(65.1)
58(34.9)
141(50.7)
23(8.3)
42(15.1)
120(43.2)
68(24.5)
18(6.5)

4(1.4)
14(5.1)
48(17.3)

35(12.6)
13(4.7)
25.39+7.19 (10.0-42.0)

ART: Assisted Reproductive Technology
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The results of Pearson correlation test showed that there was a direct and significant relationship between
the length of the cervix before cerclage and the age of the pregnant mothers (r=0.124, p=0.040). However,
there was no significant relationship between the length of the cervix before cerclage and the gestational
age (r=0.012, p=0.845) and BMI (r=0.105, p=0.084). There was no significant difference in the length of
the cervix based on parity, type of delivery, assisted reproductive technology, history of infertility, and
history of cervical insufficiency (Table 3).

Table 3. Comparison of cervical length before cerclage based on different variables
Cervical length (mm)

Variable Mean+SD p-value
Parity
Nulliparous 24.64+6.22 0.154
Multiparous 25.90+7.74 '
Type of delivery
Vaginal 25.69+7.08 0.696
Cesarean section 25.23+7.93 '
Assisted reproductive technique
ART 25.98+6.41 0.364
Fertility medications 25.19+4.58 '
History of infertility
Yes 26.47+5.69
No 25.16%7.40 0.260
History of cervical insufficiency
Yes 25.55+7.36
No 25.33+7.15 0.830

“Independent t-test

Discussion

The results of the present study demonstrated that history of preterm delivery, history of miscarriage,
history of cervical insufficiency, and history of infertility are the most important and common risk factors
for cervical insufficiency and cerclage in the study population. Therefore, a thorough and complete medical
history in the initial evaluation of pregnant women can inform physicians about the risk factors for cervical
insufficiency. It is necessary to conduct detailed assessments of these risk factors, especially in women after
a second-trimester loss or premature birth, or in cases where such complications have occurred in a previous
pregnancy (20).

In their study about factors associated with cervical insufficiency in pregnant women who underwent
cerclage, Mirbolouk et al. reported that in primiparous mothers, the most common associated factor was
miscarriage, followed by dilation and curettage (21). The results of a study by Saremi et al. investigating
the associated factors in patients undergoing cerclage showed that 41.5% of women had a history of
miscarriage and 49.2% were gravida 1 (22).

In the present study, there was no significant association between pre-cerclage cervical length and
gestational age. However, in a study by Saremi et al. on women with cervical insufficiency, it was reported
that shorter cervical length was associated with older gestational age (22). These results indicate that most
individuals with shorter cervical length had older gestational age. However, this association may have been
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non-random. Therefore, an analytical study and comparison with a control group with a large sample size
is recommended to examine this relationship more closely. Kunpalin et al. also reported a history of preterm
labor in 32.2% of women undergoing cervical cerclage (23). In the study of Vyas et al., a history of previous
curettage, precipitous delivery, and prolonged second stage of labor were reported as independent predictors
of cervical insufficiency in multiparous women (13). In the study of Barinov et al., history of infertility was
reported in 27%, pregnancy through IVF in 13.9%, history of spontaneous abortion in 43.75%, and history
of preterm birth in 20.8% of women undergoing cervical cerclage, and 83% of women had a history of
previous childbirth (24). In a large population-based study, Meng et al. showed that history of miscarriage
was present in 47%, history of preterm birth in 20.09%, multiple pregnancy in 4%, and history of curettage
in 2.9% of women with cervical insufficiency, and history of prolonged second stage of labor was strongly
associated with the occurrence of cervical insufficiency and was introduced as an independent predictor of
the occurrence of cervical insufficiency (11). In the study of Kondo et al., history of preterm birth was
observed in 42.85% of women and history of cervical cerclage in 34% of women with cervical insufficiency
undergoing cerclage (therapeutic and preventive) (9). Some studies have also reported the presence of
subclinical infections in women undergoing cervical cerclage (17, 23, 25). In the present study, however, it
was not possible to measure and investigate this due to the retrospective nature of the study.

According to the findings of the present study and other previous studies, history of late miscarriage or
preterm delivery is an important predictor of cervical insufficiency, and therefore is included in some
screening protocols (12). Also, most cases had a history of previous delivery, which should be taken into
account in the management of cervical insufficiency. Another possible risk factor is history of infertility.
The differences in the prevalence of risk factors in women undergoing cervical cerclage in different studies
are due to differences in sample size, differences in sample characteristics, methodology, and outcome
definitions. Therefore, further studies with precise methodology are necessary to determine the different
risk factors in these women.

The results of the present study demonstrated that there was a direct and significant relationship between
the pre-cerclage cervical length measured by transvaginal ultrasonography and the age of the pregnant
mothers. These results indicate that with increasing maternal age, cervical length increases and the risk of
cervical insufficiency decreases. These results are consistent with the findings of Meng et al., who showed
that higher maternal age is associated with a significant decrease in the risk of cervical insufficiency in both
nulliparous and multiparous women (11). However, there is no clear evidence regarding the importance of
maternal age for the risk of cervical insufficiency. In the study of Roman et al., a weak negative association
between the age of women undergoing cervical cerclage and the risk of cervical insufficiency was also
reported for older women. However, this study was conducted only on multiple pregnancies and the sample
size in the group of women undergoing cervical cerclage was 17 (26). However, these results are consistent
with the present study.

In the present study, only cases of therapeutic cerclage (simply due to cervical insufficiency in pregnant
mothers with short cervix length) were included in the study, and patients undergoing preventive cerclage
surgery (for various reasons including high-risk pregnancies and multiple pregnancy) were not included in
the study. The results indicate that risk factors, especially preterm birth, abortion, and unnecessary curettage,
should be avoided as much as possible, and by improving skills in this field and by using hydrophilic or
pharmacological dilators such as prostaglandins in the cervix, the number of cases of cervical insufficiency
can be reduced in the future and its negative consequences, including the risk of pregnancy loss or preterm
delivery, can be prevented. However, more analytical and comparative studies are recommended to further
investigate the associated factors and risk factors of cervical insufficiency and cerclage.
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It is worth noting that the present study had some limitations; for instance, it was conducted
retrospectively by reviewing the patients' medical records and it was not possible to examine some
associated factors, including urinary tract infections as well as pregnancy and delivery outcomes.
Furthermore, information related to the history of cervical procedures, including history of hysteroscopy,
removal of cervical lesions, and dilation and curettage or incision of the cervix, was not evaluated.

The results of the present study showed that the most common associated factors in women undergoing
cervical cerclage were history of preterm birth, history of abortion, history of curettage, history of infertility,
and family history of cervical insufficiency and history of infertility. Therefore, it is recommended that
women who are pregnant or planning to become pregnant be evaluated regarding risk factors for cervical
insufficiency. Attention to the identified risk factors can be used in the management and screening of
cervical insufficiency, appropriate intervention measures, and prevention of its negative consequences,
including the risk of pregnancy loss or preterm delivery.

Acknowledgment

We would like to express our gratitude to the Vice Chancellor for Research and Technology, Ahvaz
Jundishapur University of Medical Sciences for their financial support of the research.

Journal of Babol University of Medical Sciences, 2025; 27: 70



8 Risk Factors in Women Undergoing Cervical Cerclage/ R. Nikbakht, et al

References

1.Alfirevic Z, Stampalija T, Medley N. Cervical stitch (cerclage) for preventing preterm birth in singleton pregnancy.
Cochrane Database Syst Rev. 2017;6(6):CD008991.

2.No authors listed. ACOG Practice Bulletin No.142: Cerclage for the management of cervical insufficiency. Obstet
Gynecol. 2014;123(2 Pt 1):372-9.

3.WuY, Liang X, Cai M, Gao L, Lan J, Yang X. Development and validation of a model for individualized prediction
of cervical insufficiency risks in patients undergoing IVF/ICSI treatment. Reprod Biol Endocrinol. 2021;19(1):6.
4.Govia RNM, Birse KD, Sepehri S, Khafipour E, Menticoglou SM, Burgener AD, et al. Amniotic fluid proteomic
signatures of cervical insufficiency and their association with length of latency. Am J Reprod Immunol.
2018;80(5):e13030.

5.Young BK. A multidisciplinary approach to pregnancy loss: the pregnancy loss prevention center. J Perinat Med.
2018;47(1):41-4.

6.Wierzchowska-Opoka M, Kimber-Trojnar Z, Leszczynska-Gorzelak B. Emergency Cervical Cerclage. J Clin Med.
2021;10(6):1270.

7.Kimber-Trojnar Z. Management of concomitant cervical insufficiency and intrauterine adhesions. Ann Transl Med.
2020;8(8):526.

8.Berghella V, Ciardulli A, Rust OA, To M, Otsuki K, Althuisius S, et al. Cerclage for sonographic short cervix in
singleton gestations without prior spontaneous preterm birth: systematic review and meta-analysis of randomized
controlled trials using individual patient-level data. Ultrasound Obstet Gynecol. 2017;50(5):569-77.

9.Kondo E, Shibata E, Sakuragi T, Aiko Y, Kawakami T, Takashima T, et al. Pre-Cerclage cervical length predicts
long-term pregnancy sustenance: A case-control study. Ann Med Surg (Lond). 2022;81:104467.

10.0tsuki K, Nakai A, Matsuda Y, Shinozuka N, Kawabata I, Makino Y, et al. Randomized trial of ultrasound-
indicated cerclage in singleton women without lower genital tract inflammation. J Obstet Gynaecol Res.
2016;42(2):148-57.

11.Meng L, Oberg S, Sandstrém A, Wang C, Reilly M. Identification of risk factors for incident cervical insufficiency
in nulliparous and parous women: a population-based case-control study. BMC Med. 2022;20(1):348.

12.Brown R, Gagnon R, Delisle MF. No. 373-Cervical Insufficiency and Cervical Cerclage. J Obstet Gynaecol Can.
2019;41(2):233-47.

13.Vyas NA, Vink JS, Ghidini A, Pezzullo JC, Korker V, Landy HJ, et al. Risk factors for cervical insufficiency after
term delivery. Am J Obstet Gynecol. 2006;195(3):787-91.

14.Levine LD, Srinivas SK. Length of second stage of labor and preterm birth in a subsequent pregnancy. Am J Obstet
Gynecol. 2016;214(4):535.e1-4.

15.Wang Y, Gu X, Tao L, Zhao Y. Co-morbidity of cervical incompetence with polycystic ovarian syndrome (PCOS)
negatively impacts prognosis: A retrospective analysis of 178 patients. BMC Pregnancy Childbirth. 2016;16(1):308.
16.Feigenbaum SL, Crites Y, Hararah MK, Yamamoto MP, Yang J, Lo JC. Prevalence of cervical insufficiency in
polycystic ovarian syndrome. Hum Reprod. 2012;27(9):2837-42.

17.Roman A, Suhag A, Berghella V. Overview of Cervical Insufficiency: Diagnosis, Etiologies, and Risk Factors. Clin
Obstet Gynecol. 2016;59(2):237-40.

18.Akar B, Ceylan Y, Karadag C, Caliskan E. Cervical cerclage application algorithm in continued cervical shortening
cases despite vaginal progesterone. J Gynecol Obstet Hum Reprod. 2021;50(3):101989.

Journal of Babol University of Medical Sciences, 2025; 27: 70



Risk Factors in Women Undergoing Cervical Cerclage/ R. Nikbakht, et al 9

19.Monckeberg M, Valdés R, Kusanovic JP, Schepeler M, Nien JK, Pertossi E, et al. Patients with acute cervical
insufficiency without intra-amniotic infection/inflammation treated with cerclage have a good prognosis. J Perinat
Med. 2019;47(5):500-9.

20.Brown R, Gagnon R, Delisle MF, Bujold E, Basso M, Bos H, et al. Cervical insufficiency and cervical cerclage. J
Obstet Gynaecol Can. 2013;35(12):1115-27.

21.Mirbolouk F, Madadi Y. Survey the Associated Factors with Incompetent Cervix in Preghant Women. J Guilan
Univ Med Sci. 2007;16(63):68-73. [In Persian]

22.Saremi A, Mirfenderesky A, Pooladi A. Comparison of Clinical Outcomes of the Treatment Cerclage between the
Classical McDonald and the Sarem Modified McDonald Techniques. Sarem J Med Res. 2019;3(4):13-7. [In Persian]
23.Kunpalin Y, Burul G, Greenwold N, Tetteh A, Casagrandi D, Warner D, et al. Factors associated with preterm birth
in women undergoing cervical cerclage. Eur J Obstet Gynecol Reprod Biol. 2020;251:141-5.

24.Barinov SV, Artymuk NV, Novikova ON, Shamina IV, Tirskaya YI, Belinina AA, et al. Analysis of risk factors
and predictors of pregnancy loss and strategies for the management of cervical insufficiency in pregnant women at a
high risk of preterm birth. J Matern Fetal Neonatal Med. 2021;34(13):2071-9.

25.Wei M, Jin X, Li TC, Yang C, Huang D, Zhang S. A comparison of pregnancy outcome of modified transvaginal
cervicoisthmic cerclage performed prior to and during pregnancy. Arch Gynecol Obstet. 2018;297(3):645-52.
26.Roman A, Zork N, Haeri S, Schoen CN, Saccone G, Colihan S, et al. Physical examination-indicated cerclage in
twin pregnancy: a randomized controlled trial. Am J Obstet Gynecol. 2020;223(6):902.e1-11.

Journal of Babol University of Medical Sciences, 2025; 27: 70



