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Background: Ovarian mature cystic teratomas (MCTs) are the most common tumors in pregnant women. The premature rupture of 
membranes (PROM) is a typical complication of pregnancy; however, the relationship between MCT and PROM is unknown. 
Therefore, we aimed to determine whether MCT is associated with the occurrence of PROM during pregnancy.
Methods: The data of patients with adnexal masses during pregnancy between January 2017 and August 2021 were retrospectively 
analyzed. Ovarian cystectomy was performed during cesarean delivery or after vaginal delivery. Univariate and multivariate logistic 
regression models were used for statistical analysis.
Results: A total of 234 patients with histopathological results were included. Among these patients, 21 occurred PROM during 
pregnancy, of which 11 were diagnosed with MCT. Compared with other subtypes, MCT (p=0.025) showed a stronger correlation with 
PROM and was an independent risk factor for PROM (odds ratio [OR], 2.811; 95% confidence interval [CI], 1.096–7.215; p=0.032). 
Furthermore, we found that MCT with a diameter >5 cm (p=0.0037) was more likely to promote the development of PROM than those 
that with a diameter <5 cm.
Conclusion: MCT was an independent risk factor for PROM during pregnancy. Positive actions and preventative clinical treatments 
should be fully taken into consideration by clinicians for pregnant women with MCTs, especially those ≥5 cm in diameter, to reduce 
the clinical complications related to MCT-associated PROM.
Keywords: benign ovarian tumor, mature cystic teratoma, premature rupture of membranes, pregnancy

Introduction
Non-epithelial ovarian cancers comprise germ-cell and sex-cord stromal tumors, with each cancer type being subdivided 
into several histological sub-types, of which ovarian small cell cancers and sarcomas are extremely rare and miscella-
neous, having unknown histogenesis.1 Ovarian mature cystic teratoma (MCT), also known as dermoid cyst, is an ovarian 
germ-cell tumor and the most common benign ovarian neoplasm diagnosed in pregnancy, comprising 24–40% of all 
cases of ovarian tumors.2 In clinical practice, ultrasound examination can detect it with an accuracy of 97.5%–100%.3 

Previous studies have reported multiple complications related to MCT, including torsion (16%), rupture (1–4%), 
malignant transformation (1–2%), infection (1%), and obstructed labor.4–7

There is still controversy regarding whether surgical intervention and general anesthesia may increase the risk of 
complications in pregnant women, as an increased incidence rate of spontaneous abortion, pre-term labor, fetal growth 
restriction, and neonatal death due to surgery during pregnancy have been reported in previous studies.8,9 Therefore, 
a conservative approach is performed for most ultrasonographically diagnosed MCTs during pregnancy, especially those 
that are small or nongrowing, in order to justify these potential adverse effects during surgery and anesthesia, and an 

International Journal of Women’s Health 2022:14 1477–1487                                            1477
© 2022 Sheng et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

International Journal of Women’s Health                                              Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 8 July 2022
Accepted: 5 October 2022
Published: 17 October 2022

http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


urgent operative procedure is performed for large tumors because of cyst-related complications–typically, torsion or 
rupture.10

However, pregnancy is a special state in which the uterus is increasing in size and hormonal levels are changing. It is 
becoming increasingly important and urgent for clinicians to assess the adverse effects of MCT on pregnancy 
complications.

Membrane rupture before the onset of labor is defined as a premature rupture of membranes (PROM), and that before 
37 weeks of gestation is defined as pre-term PROM (PPROM). PROM occurs in approximately 6–10% of all deliveries, 
whereas PPROM has a rate of 1–2%. PROM could cause adverse perinatal morbidity and mortality, as well as maternal- 
fetal perinatal infection, abruptio placentae, umbilical cord accident, and neonatal prematurity.11,12 Previous studies have 
reported several risk factors for PROM, including maternal infections, such as vaginitis, urinary tract infection, and 
periodontal infection; incompetent cervix; prenatal diagnostic procedures; cigarette smoking; pre-term delivery; vaginal 
bleeding; and placental pathology.13,14 Thus far, the etiology of PROM has not been thoroughly clarified. Therefore, it is 
critical for gynecologists and obstetricians to identify the associated clinical risk factors for PROM.

MCT has been linked to adverse pregnant outcomes, including intrauterine growth restriction, pre-term deliveries, and 
complicated delivery, in previous studies;4–7,15 however, none of these studies focused on the relationship between MCT 
and PROM. The inflammatory process involving increased levels of cytokines, prostaglandins, and matrix-degrading 
enzymes has been reported to promote cervical dilatation, uterine contraction, and PROM.16 Accordingly, given that 
inflammation may occur from MCT, this study aimed to evaluate the clinical outcomes of patients with adnexal masses 
during pregnancy to clarify whether MCT is associated with PROM. We analyzed whether MCT is an independent risk 
factor for PROM and explored the association between MCT diameter and the development of the aforementioned 
complication, which could help clinicians establish an early surveillance strategy for PROM and provide timely and 
adequate treatment, consequently reducing the PROM-associated adverse maternal-fetal outcomes.

Materials and Methods
Study Population
This single-center retrospective study included all consecutive patients diagnosed with adnexal masses during pregnancy 
at the International Peace Maternity and Child Health Hospital, Shanghai Jiao Tong University School of Medicine 
(Shanghai, China) from January 2017 to August 2021. All eligible patients underwent cystectomy during cesarean or 
after vaginal delivery. The baseline characteristics of patients, including their medical history, examination data, and 
surgical information, were retrospectively collected from the medical records of hospital and outpatient examinations. 
This study was approved by the Ethics Committee of the International Peace Maternity and Child Health Hospital 
(approval number: [GKLW] 2021-34) in accordance with the principles of the Declaration of Helsinki.

Inclusion and Exclusion Criteria
The inclusion criteria were as follows: (1) diagnosis of adnexal masses during pregnancy; (2) cystectomy during cesarean 
section or after vaginal delivery; and (3) complete clinical data.

The exclusion criteria were as follows: (1) underlying malignant tumors; (2) opting in for elective abortion for 
personal reasons; (3) short cervical length or incompetent cervix, uterine anomalies, and trauma; and (4) incomplete 
clinical data.

Data Collection and Clinical Evaluation
Clinical data, including maternal demographics, pregnancy health, pregnancy characteristics, and neonatal characteris-
tics, were collected. Adnexal masses were detected during routine pre-pregnancy or prenatal examination by ultrasono-
graphy, measured during regular obstetric examination, and finally detected before cesarean section or vaginal delivery. 
The masses were measured in three right-angled planes. The mean diameter was defined as the sum of the three diameters 
divided by 3. Cystectomy was performed during cesarean section or within three months after vaginal delivery. 
Histopathological evaluation was conducted by independent pathology specialists who were blinded to the study. 
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Membrane rupture was determined by sterile speculum examination showing pooling of fluid with alkaline pH and 
ferning on a slide.

A body-mass index (BMI) <18.5 kg/m2 before pregnancy was defined as pre-pregnancy low BMI. Fetal macrosomia 
refers to a birth weight of ≥4000 g. Delivery at a gestational age of <37 weeks was defined as pre-term delivery. 
Hypertension (preeclampsia, pregnancy-induced, and preexisting) and diabetes (pregnancy-induced and preexisting) 
were diagnosed and classified according to the technical bulletin of the American College of Obstetricians and 
Gynecologists.17,18 Intrahepatic cholestasis of pregnancy (ICP) was suspected when pregnant women complained of 
pruritus and was further confirmed by elevated serum bile acid concentrations (>10 mmol/L). Reproductive tract 
infection was diagnosed by laboratory examination of the genital tract secretions, urinary tract infection was diagnosed 
based on a combination of clinical symptoms and positive urine analysis or culture, and periodontal infection was 
diagnosed based on clinical symptoms and laboratory examinations by periodontal specialists. Polyhydramnios was 
defined as an amniotic fluid index ≥25 cm or a vertical pocket of at least 8 cm. Abruptio placentae was defined by 
ultrasonography or by obvious blood clots between the placenta and uterine wall during cesarean section after 20 weeks 
of gestation. An abnormal fetal position was diagnosed through transvaginal ultrasonography in the third trimester. 
Newborns whose 5’ Apgar scores were <7 were diagnosed with neonatal asphyxia.

Statistical Analysis
Unpaired Student’s t-test, Chi-squared test, and Fisher’s exact test were used to compare different variables. Values and 
percentages, mean and standard deviations, and median and interquartile range (IQR) were used to describe the different 
varieties of data. Multivariate logistic regression analyses were performed to determine risk factors for PROM. IBM 
SPSS version 23.0 (IBM Corporation, Armonk, NY, USA) and GraphPad Prism version 5 (San Diego, CA, USA) were 
used for statistical analysis. In this study, all hypothesis tests were two-sided with a confidence interval (CI) of 95%, and 
a p-value <0.05 was considered statistically significant.

Results
Main Characteristics of Patients
As shown in the flowchart of this study (Figure 1), 237 patients diagnosed with adnexal masses during pregnancy who 
underwent adnexal cyst resection were evaluated at our hospital from January 2017 to August 2021. Among these 
patients, clinical data from three patients were incomplete. Thus, 234 eligible patients were finally included in the current 
study. In the cohort, 223 (95.3%) patients underwent cyst resection during cesarean delivery, and the remaining 11 (4.7%) 
underwent surgery within three months after vaginal delivery.

Patients had a median age at diagnosis of 32 years (IQR, 29.0–35.0]) and a mean pre-pregnancy BMI of 21.0 ± 
2.9 kg/m2. Of the tumors included, 203 (86.8%) tumors were unilateral, and 31 (13.2%) were bilateral. In the whole 
cohort, 21 (9.0%) pregnant women had PROM, of which 4 (19.0%) were PPROM. Moreover, 144 (61.5%) patients 
presented with tumors <5 cm in diameter, and 90 (38.5%) had tumors ≥5 cm. Additionally, 227 (97.0%) patients were 
asymptomatic, and seven patients underwent cesarean section due to cyst-related complications, of which five (2.1%) 
patients had rupture and two (0.9%) experienced torsion. The detailed clinical data are shown in Table 1.

Histological Subtypes Analysis
We first analyzed the histological type of adnexal masses. As shown in Table 2, 29 (12.4%) patients were diagnosed with 
functional cysts; there were 11 (4.7%) corpus luteum cysts, 17 (7.3%) theca lutein cysts, and 1 (0.4%) ovarian 
hyperstimulation syndrome. We found that 205 (87.6%) patients were diagnosed with pathological cysts, including 72 
(30.8%) MCTs, 26 (11.1%) serous cystadenomas, 18 (7.7%) mucinous cystadenomas, and 70 (29.9%) endometriomas. 
The remaining 19 (8.1%) patients had uncommon pathological types, including simple cysts (N=7), mesosalpinx cysts 
(N=6), ovarian white matter hyperplasia (N=2), ovarian abscess (N=2), ovarian Brenner tumor (N=1), and follicular 
membrane fibromas (N=1), demonstrating that ovarian MCT was the most common histological subtype of adnexal 
masses during pregnancy.
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Comparison of the Clinical Outcomes in Benign Ovarian Tumors with Different 
Histopathological Types
To determine whether histopathological types correlated with clinical outcomes, common ovarian histopathological types, 
including MCT, serous cystadenoma, mucinous cystadenoma, and endometrioma, were compared between the non-PROM 
and PROM groups and between the non-pre-term birth and pre-term birth groups. As shown in Table 3, 21 patients with 

Figure 1 Flow chart of the study methodology.

Table 1 Main Baseline Characteristics of Patients

Variables All Cases (n = 234)

Age at diagnosis [yr, median (IQR)] 32.0 (29.0–35.0)

Pre-pregnancy BMI [kg/m2, mean ± SD] 21.0 ± 2.9

Location, n (%)

UO 203 (86.8)

BO 31 (13.2)

Tumor diameter, n (%)

< 5 cm 144 (61.5)

≥ 5 cm 90 (38.5)

Symptoms, n (%)

Rupture 5 (2.1)

Torsion 2 (0.9)

Asymptomatic 227 (97.0)

History of ovarian cyst, n (%)

Yes 64 (27.4)

No 170 (72.6)

Parity, n (%)

0 170 (72.6)

≥ 1 64 (27.4)

(Continued)
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Table 1 (Continued). 

Variables All Cases (n = 234)

Fertilization way, n (%)

Natural conception 208 (88.9)

IVF 26 (11.1)

The number of fetal, n (%)

Twin 15 (6.4)

Singleton 219 (93.6)

Fetal macrosomia, n (%)

Yes 11 (4.7)

No 223 (95.3)

Hypertension, n (%)

Preeclampsia 8 (3.4)

Pregnancy induced 15 (6.4)

Preexisting 2 (0.9)

No 209 (89.3)

Diabetes, n (%)

Pregnancy induced 32 (13.6)

Preexisting 2 (0.9)

No 200 (85.5)

ICP, n (%)

Yes 5 (2.1)

No 229 (97.9)

Polyhydramnios, n (%)

Yes 2 (0.9)

No 232 (99.1)

Abnormal fetal position, n (%)

Yes 10 (4.3)

No 224 (95.7)

Reproductive tract infection, n (%)

Yes 67 (28.6)

No 167 (71.4)

Urinary tract infection, n (%)

Yes 36 (15.4)

No 198 (84.6)

Periodontal infection, n (%)

Yes 22 (9.4)

No 212 (90.6)

History of PROM, n (%)

Yes 8 (3.4)

No 226 (96.6)

Pregnancy outcome, n (%)

Pre-term 24 (10.3)

Full-term 210 (89.7)

PROM, n (%)

Yes 21 (9.0)

No 213 (91.0)

Abruptio placentae, n (%)

Yes 3 (1.3)

No 231 (98.7)

Apgar score, n (%)

10 230 (98.3)

Neonatal asphyxia (5‘Apgar, 7) 4 (1.7)

Abbreviations: BMI, body mass index; UO, unilateral ovary; BO, bilateral ovaries; IVF, In 
vitro fertilization; PROM, premature rupture of membranes; ICP, Intrahepatic cholestasis of 
pregnancy; IQR, Interquartile range.
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benign ovarian tumors developed PROM during pregnancy; the proportions of PROM among patients with MCT, serous 
cystadenoma, mucinous cystadenoma, and endometrioma was 11 (52.4%), 2 (9.5%), 0 (0.0%), and 5 (23.8%), respectively. 
We found that PROM was more common in patients with MCT than in those with other histological types (p=0.025). There 
were no statistically significant differences in serous cystadenomas, mucinous cystadenomas, and endometriomas between 
groups. Twenty-four patients had pre-term births, and the proportion of pre-term births in patients with MCT, serous 
cystadenomas, mucinous cystadenomas, and endometriomas was 7 (29.2%), 2 (8.3%), 2 (8.3%), and 6 (25%), respectively. 
Moreover, there were no differences in the correlation between pathological subtypes and pre-term birth between groups. 
Therefore, we speculate that ovarian MCT is closely associated with PROM during pregnancy.

MCT is an Independent Risk Factor for PROM in Pregnancy
Based on the above results, we speculate that ovarian MCT is a risk factor for PROM. Univariate analysis revealed that ovarian 
MCT (p=0.025), reproductive tract infection (p=0.044), periodontal infection (p=0.034), and a history of PROM (p=0.026) 
were significantly associated with PROM. There were no significant differences between the non-PROM and PROM groups 
in terms of urinary tract infection, twin pregnancy, abnormal fetal position, fetal macrosomia, and low pre-pregnancy BMI 

Table 2 Histological Subtypes Analysis of Adnexal 
Masses

Histological Subtypes No. of Patients (%)

Functional cysts 29 (12.4)

Corpus luteum cysts 11 (4.7)

Theca lutein cysts 17 (7.3)
OHSS 1 (0.4)

Pathological cysts 205 (87.6)

Mature cystic teratomas 72 (30.8)
Serous cystadenomas 26 (11.1)

Mucinous cystadenomas 18 (7.7)
Endometriomas 70 (29.9)

Othersa 19 (8.1)

Note: aovarian simple cyst, mesosalpinx cyst, ovarian white matter hyper-
plasia, ovarian abscess, ovarian brenner tumor and follicular membrane 
fibromas. 
Abbreviation: OHSS, Ovarian hyperstimulation syndrome.

Table 3 The Analysis of Clinical Outcomes (PROM and Pre-Term Birth) in Patients with Benign Ovarian Tumors

Histological Subtypes Non-PROM PROM p value Non-Pre-Term Birth Pre-Term Birth p value

Mature teratomas, n (%) 0.025a 0.857a

No 152 (71.4) 10 (47.6) 145 (69.0) 17 (70.8)

Yes 61 (28.6) 11 (52.4) 65 (31.0) 7 (29.2)
Serous cystadenomas, n (%) 1.000b 1.000b

No 189 (88.7) 19 (90.5) 186 (88.6) 22 (91.7)

Yes 24 (11.3) 2 (9.5) 24 (11.4) 2 (8.3)
Mucinous cystadenomas, n (%) 0.382b 1.000b

No 195 (91.5) 21 (100.0) 194 (92.4) 22 (91.7)

Yes 18 (8.5) 0 (0.0) 16 (7.6) 2 (8.3)
Endometriomas, n (%) 0.522a 0.579a

No 148 (69.5) 16 (76.2) 146 (69.5) 18 (75.0)

Yes 65 (30.5) 5 (23.8) 64 (30.5) 6 (25.0)

Notes: aChi-squared. bFisher’s exact test. 
Abbreviation: PROM, premature rupture of membranes.
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(Table 4). Multivariate logistic regression further demonstrated that MCT (odds ratio [OR], 2.857; 95% CI, 1.056–7.728; 
p=0.039) was an independent risk factor for PROM in pregnancy (Table 5).

Furthermore, we explored the relationship between MCT diameter and PROM occurrence. As shown in Figure 2, we 
found that the MCTs associated with PROM had a significantly larger diameter than those that were not (5.773 cm vs 
3.662 cm, p=0.0037), indicating that MCTs with a diameter >5 cm may be more likely to develop PROM.

Table 4 Univariable Analysis of Risk Factors for PROM in Patients with Adnexal Masses

Variables Non-PROM Group PROM Group p value

Age at diagnosis, n (%) 0.369a

< 35 y 161 (75.6) 14 (66.7)
≥ 35 y 52 (24.4) 7 (33.3)

Parity, n (%) 0.371a

0 153 (71.8) 17 (81.0)
≥ 1 60 (28.2) 4 (19.0)

Pre-pregnancy low BMI, n (%) 0.718b

No 189 (88.7) 18 (85.7)
Yes 24 (11.3) 3 (14.3)

Tumor diameter, n (%) 0.065a

< 5 cm 135 (63.4) 9 (42.9)
≥ 5 cm 78 (36.6) 12 (57.1)

Mature teratoma, n (%) 0.025a

No 152 (71.4) 10 (47.6)
Yes 61 (28.6) 11 (52.4)

Reproductive tract infection 0.044a

No 156 (73.2) 11 (52.4)
Yes 57 (26.8) 10 (47.6)

Urinary tract infection 0.107b

No 183 (85.9) 15 (71.4)
Yes 30 (14.1) 6 (28.6)

Periodontal infection 0.034b

No 196 (92.0) 16 (76.2)
Yes 17 (8.0) 5 (23.8)

History of PROM 0.026b

No 208 (97.7) 18 (85.7)
Yes 5 (2.3) 3 (14.3)

Abnormal fetal position, n (%) 0.223b

No 205 (96.2) 19 (90.5)
Yes 8 (3.8) 2 (9.5)

Fetal macrosomia, n (%) 0.258b

No 204 (95.8) 19 (90.5)

Yes 9 (4.2) 2 (9.5)

Twin, n (%) 0.631b

No 200 (93.9) 19 (90.5)

Yes 13 (6.1) 2 (9.5)

Hypertension, n (%) 0.708b

No 189 (88.7) 20 (95.2)

Yes 24 (11.3) 1 (4.8)

Diabetes, n (%) 0.327b

No 180 (84.5) 20 (95.2)

Yes 33 (15.5) 1 (4.8)

Notes: aChi-squared. bFisher’s exact test. 
Abbreviations: PROM, premature rupture of membranes; BMI, body mass index.
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Discussion
As a widespread of obstetric ultrasound examination, the incidence of adnexal masses during pregnancy has increased to 
0.05–2.4% in recent years.2 Most masses are benign, and only 1–6% are malignant.19 As of 2018, 193 gestational 
patients have been diagnosed with non-epithelial ovarian cancers, of which 145 were germ cell tumors, 52 were 
endodermal sinus tumors, 45 were dysgerminomas, and 24 were immature teratomas. Mixed elements were revealed 
in 13 patients.20 Conservative treatment is predominantly considered for most patients with benign adnexal masses 
during pregnancy; emergent surgical intervention could be performed for symptomatic complications, including typically 
ovarian torsion or cyst rupture in large masses.21

MCT is the most common adnexal mass found in pregnancy, comprising 24–40% of all ovarian tumors.2,19 Many 
previous studies have reported that MCT could invade neighboring organs, including urinary bladder, small intestine, 
sigmoid colon, rectum, and transverse colon, leading to the formation of fistulas.22–34 Recent studies have even 
concluded that MCT could be strikingly related to Anti-N-Methyl-D-Aspartate Receptor Encephalitis, a rare and under-
studied paraneoplastic neurological syndrome in both pregnant and non-pregnant patients.35,36 It has been linked to 
adverse pregnancy outcomes, such as intrauterine growth restriction and pre-term deliveries, and could even complicate 
labor by obstructing the birth canal.4–7,15 However, current knowledge on the correlation between MCT and PROM is 
still scarce. Our study reported that MCT occurred in 52.4% of the included PROM cases with adnexal masses. 
Furthermore, this study is the first to indicate that MCT is an independent risk factor for PROM. Our findings further 
improved the knowledge of rare complications of MCT during pregnancy.

Table 5 Multivariate Logistic Regression Analysis of Risk Factors for PROM in Patients 
with Adnexal Masses

Variables Multivariatea

Odds Ratio 95% CI p value

Mature teratoma 2.857 1.056–7.728 0.039
Reproductive tract infection 2.395 0.938–6.118 0.068

Urinary tract infection 1.290 0.322–5.158 0.719

Periodontal infection 3.007 0.776–11.646 0.111
History of PROM 9.915 1.865–52.703 0.007

Fetal macrosomia 3.659 0.659–20.312 0.138

Twin pregnancy 2.619 0.500–13.723 0.254
Abnormal fetal position 3.017 0.561–16.221 0.198

Pre-pregnancy low BMI 1.618 0.406–6.447 0.495

Note: aMultivariate logistic regression analysis. 
Abbreviations: PROM, premature rupture of membranes; BMI, body mass index; CI, confidence intervals.

Figure 2 The diameter of mature cystic teratoma in non-PROM group vs PROM group. **Means p <0.01 (p=0.0037).
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PROM complicates approximately 8% of all pregnancies, and PPROM occurs in approximately 1%–2% of all 
pregnancies, with serious maternal and neonatal consequences, including intrauterine infection, abruptio placentae, 
umbilical cord accident, and risks of pulmonary hypoplasia and fetal deformation abnormalities.11,12 Although multiple 
clinical risk factors have been proposed, including reproductive tract infection, short cervical length or incompetent 
cervix, uterine anomalies, low body mass index, low socioeconomic status, cigarette smoking, illicit drug use, multiple 
gestations, and trauma, the etiology of PROM appears quite varied, and it is not uncommon that some patients with 
PROM have no previous risk, indicating that the exact etiology has not yet been fully elucidated.13,14

Various mechanisms have been proposed for PROM, including mechanical and infectious or inflammatory 
processes.37,38 Herein, we indicated that teratoma-associated inflammation during pregnancy could promote the devel-
opment of PROM. A previous study revealed that inflammatory pathways sequentially involving periodontal tissue, 
maternal serum, and finally the vaginal compartment could contribute to periodontitis-triggered PPROM.39 Moreover, 
teratoma is a germ cell tumor with bizarre cellular compositions. Multiple studies have proposed that the presence of an 
inflammatory response in patients with MCT leads to invasion into neighboring or distant organs.22–33,35,36 Collectively, 
inflammatory responses originating from ovarian MCT sequentially involve maternal serum and ultimately the intrau-
terine compartment, which could possibly lead to the development of PROM.

Additionally, we also found that the diameter of the MCT associated with PROM was significantly larger than that 
without PROM, indicating that MCT with a large diameter (>5 cm) was more likely to promote the development of 
PROM. Our results were, to some extent, consistent with those of a previous study, reporting that cyst-related 
complications, including torsion, rupture, and malignancy, all increased during pregnancy in most cases with 
a teratoma of >5 cm in diameter.40 Moriarty et al reported that inflammatory processes secondary to teratoma rupture 
in pregnancy could promote PPROM by stimulating uterine contraction.41 Based on previous researches, we speculated 
that the pressure effect and inflammation culminated in large teratomas, which are more likely to trigger PROM during 
pregnancy by directly stimulating uterine contraction or initiating the maternal inflammatory cascades derived from 
MCT, maternal blood, and ultimately the vaginal compartment.

Predicting and identifying patients at risk of PROM or PPROM is important and challenging for clinicians. The results of 
our study provide new insights into MCT-associated complications during pregnancy and contribute to a novel understanding 
of clinical risk factors for PROM. Therefore, it is important for clinicians to take appropriate intervention measures before 
pregnancy or adequate prenatal care for MCTs with a diameter >5 cm to reduce the risk of perinatal morbidity.

The limitations of our study include incomplete data, and the sample size was relatively small in this retrospective 
study. Further multicenter studies with larger sample sizes are needed to confirm our results.

Conclusion
In the present study, we found that MCT was the most common benign ovarian tumor in patients with adnexal masses 
during pregnancy and that patients with MCT were more likely to develop PROM. We first demonstrated that MCT was 
an independent risk factor for PROM, and patients with an MCT ≥5 cm in diameter were more likely to develop PROM 
than those with smaller-diameter MCTs. Therefore, early surveillance of the occurrence of PROM and positive 
interventions should be considered by clinicians in patients with MCT, especially those >5 cm in diameter, to lower 
the risk of unfavorable maternal and neonatal outcomes due to PROM.
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