
Clin. Exp. Obstet. Gynecol. 2024; 51(1): 5
https://doi.org/10.31083/j.ceog5101005

Copyright: © 2024 The Author(s). Published by IMR Press.
This is an open access article under the CC BY 4.0 license.

Publisher’s Note: IMR Press stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Original Research

Analysis of Risk Factors for Bleeding and Recurrence of Ovarian
Endometriomas after Laparoscopic Surgery and Its Impact on
Pregnancy Outcomes
Juanjuan Han1, Lin Zheng1,*
1Department of Gynaecology, Wuxi Maternal and Child Health Hospital, 214000 Wuxi, Jiangsu, China
*Correspondence: zhenglin910929@163.com (Lin Zheng)
Academic Editor: Jung-Ho Shin
Submitted: 10 August 2023 Revised: 28 September 2023 Accepted: 11 October 2023 Published: 8 January 2024

Abstract

Background: Ovarian endometriomas are a common gynecological disease in women of childbearing age. Laparoscopic surgery is
the gold standard surgical procedure for treating patients with ovarian endometriomas. However, laparoscopic postoperative bleeding,
recurrence, and pregnancy failure are still unavoidable problems for many patients. Methods: A retrospective analysis was performed
of 212 patients with ovarian endometriomas treated by laparoscopic surgery in our hospital from January 2016 to December 2020, with
postoperative follow-up for 2 years. The researchers completed the follow-up by telephone, email, and outpatient review. Chi-square
test was used to analyze the relationship between their clinical characteristics and postoperative bleeding, recurrence, and pregnancy
along with logistic regression analysis of the risk factors for postoperative bleeding and recovery. Also, the use of logistic regression
analysis may influence the factors influencing pregnancy outcome after laparoscopy. Results: The postoperative pregnancy success rate
in 212 patients with ovarian endometriomas was 63.7%. The incidence of bleeding after surgery was 31.6% and the recurrence rate was
21.2%. The results of the logistic-regression analysis demonstrated that, age (odds ratio (OR) = 1.208, p = 0.001), combined with deep
infiltrating endometriosis (DIE) (OR = 5.18, p = 0.023), cystic diameter ≥5 cm (OR = 0.076, p = 0.005), bleeding during the operation
≥50 mL (OR = 25.769, p = 0.000) and intraoperative bleeding (OR = 1.295, p = 0.000) were independent risk factors for postoperative
bleeding. Severe dysmenorrhea (OR = 6.189, p = 0.004), cystic diameter≥5 cm (OR = 8.502, p = 0.001), bilaterality (OR = 85.214, p =
0.001) and intraoperative bleeding (OR = 0.911, p = 0.003) were independent risk factors for the recurrence of ovarian endometriomas.
By logistic regression analysis, age, bilaterality, the revised American Fertility Society (r-AFS) stage ≥Ⅲ were all related factors for
postoperative pregnancy (p< 0.05). Conclusions: Age, combined with deep infiltrating endometriosis, cystic diameter, bleeding during
the operation and intraoperative bleeding were all independent risk factors for postoperative bleeding. Severe dysmenorrhea, bilaterality,
cystic diameter and intraoperative bleeding were independent risk factors for the recurrence of ovarian endometriomas. Age, bilaterality,
r-AFS stage ≥Ⅲwere related factors for postoperative pregnancy.
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1. Introduction

Endometriosis (EMT) [1] is a common gynecological
disease, which is characterized by the appearance of en-
dometrial tissue in the parts other than the uterine body [2,
3]. Symptoms and findings include dysmenorrhea, chronic
pelvic pain, pelvic mass and infertility [4], which seriously
affect women’s health and quality of life [5]. EMT lesions
are extensive, morphologically diverse, highly aggressive,
recurrent and are characterized by sex hormone dependence
[6]. No conclusive data exist on the true prevalence of EMT
[7,8]. About 10% of women of childbearing age suffer
from EMT, representing approximately 176 million women
worldwide [4]; 20% to 50% of infertile women suffer from
EMT [9], and 71% to 87% of women with chronic pelvic
pain have EMT [10]. EMT is one of the main causes of
dysmenorrhea [11], infertility and chronic pelvic pain, not
only negatively affecting the quality of life, but also causing
a significant burden on social health resources [12].

Ovarian endometriomas (OEC), also known as ovar-
ian chocolate cyst, ovarian endometriosis, ovarian en-
dometriosis cyst is one of the most common forms of EMT.
The latest report reveals that the disease incidence is about
10%~15% with the prevalence of 17%~44%. The disease
mainly occurs in women of childbearing age, which causes
harm to women’s quality of life as well as physical and
mental health [13–16]. OEC is a pathological manifestation
of the implantation, growth, and infiltration of endometrial
tissue in the ovary. According to the third edition of the
guidelines for Diagnosis and Treatment of Endometriosis
in 2021, laparoscopic surgery has been considered the gold
standard treatment for OEC, and the purpose of the surgery
is to remove all visible EMT lesions, associated adhesions
and restore normal anatomy [17–20]. The laparoscopic
surgery to remove ectopic cysts can avoid the long-term ex-
posure of abdominal organs to EMT and reduce the stimu-
lation and injury of tissues. However, many patients con-
tinue to have bleeding and recurrence after surgery, which
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Table 1. Baseline data of the patients.

Parameters
Mean ± SD
or n (%)

Number 212
Age (years) 28.90 ± 6.010
BMI (kg/m2) 23.03 ± 3.625
Intraoperative bleeding (min) 55.92 ± 11.114
Length of stay (d) 8.17 ± 1.724
Postoperative exhaust time (h) 23.14 ± 3.642
Cystic diameter

≥5 cm 132 (62.3)
<5 cm 80 (37.7)

Cysts number
Single 112 (52.8)
Multiple 100 (47.2)

Cysts location
One-sided 102 (48.1)
Bilateral 110 (51.9)

r-AFS stage
≥III 151 (71.2)
< III 61 (28.8)

Bleeding during the operation
≥50 min 91 (42.9)
<50 min 121 (57.1)

Surgical hemostasis
Electrocoagulation hemostasis 79 (37.3)
Suture hemostasis 133 (62.7)

Severe dysmenorrhea
Yes 143 (67.5)
No 69 (32.5)

Combine with deep infiltrating endometriosis
Yes 83 (39.2)
No 129 (60.8)

History of pelvic surgery
Yes 89 (42)
No 123 (68)

BMI, body mass index; r-AFS, the revised American Fertility
Society stage; SD, standard deviation.

will inevitably affect the ovarian function of patients [21–
23]. There is a higher risk of recurrence after laparoscopy,
with a recurrence rate exceeding 20% at 2 years and nearly
50% at 5 years [24,25]. When the cyst development deteri-
orates, it will destroy the normal ovarian tissue and reduce
the success rate for natural pregnancy.

Therefore, clarifying the risk factors for bleeding and
recurrence after OEC and adjusting them timely can effec-
tively reduce the recurrence after OEC and help improve
treatment. Meanwhile, the analysis of pregnancy outcomes
in patients with reproductive needs can clarify the factors
affecting pregnancy outcomes. This study aims to analyze
risk factors and related pregnancy outcomes in patients with
ovarian endometriomas treated by laparoscopic surgery.

2. Methods
2.1 Research Participants

A retrospective analysis was performed of 212 pa-
tients with ovarian endometriomas, age 28.90 ± 6.010,
admitted to our hospital from January 2016 to December
2020. There were 61 patients with stages Ⅱ, 76 patients
with stages Ⅲ, and 75 patients with stages Ⅳ. All 212 pa-
tients completed 2 years of postoperative follow-up.

The patients included met the following criteria: (Ⅰ)
confirmed diagnosis of ovarian endometriomas; (Ⅱ) laparo-
scopic treatment; (Ⅲ) complete clinical data and follow-up
data; (Ⅳ) age range of 20–40 years.

Exclusion criteria included any of the following condi-
tions: (Ⅰ) patients with severe coagulation dysfunction; (Ⅱ)
those who had undergone surgery at another hospital before
surgery in our hospital; (Ⅲ) patients with major mental ill-
ness.

A total of 230 patients were initially included but 18
patients needed to be excluded (5 cases had severe coag-
ulation dysfunction, 11 cases were treated with surgery in
other hospitals before surgery in our hospital, and 2 patients
with mental illness). Therefore, a total of 212 cases were
included in this study, as shown in Fig. 1.

2.2 Patient Treatment Modalities
Laparoscopic surgery is minimally invasive and has

the advantages of less l trauma and quicker recovery. All
patients agreed to laparoscopic treatment, and the further
treatment planwas formulated according to the pathological
results [26,27].

Operation process: In the supine position, the incision
of the umbilical hole, left and right lower abdomen was
about 0.5–1.2 cm, CO2 pneumoperitoneumwas established
and placed at laparoscope. During the operation, such as
bleeding, blood transfusion, or extensive adhesion or dense
adhesion, if necessary, transfer to the abdomen, postoper-
ative recurrence, and strengthen the monitoring during and
after surgery.

2.3 Research Factors
(Ⅰ) Collection of basic personal information, including

age, degree of dysmenorrhea, body mass index (BMI), and
previous history of pelvic surgery.

(Ⅱ) Preoperative indicators: cyst diameter, cyst type,
cyst, cyst location, cyst number, the revised American Fer-
tility Society (r-AFS) stage.

(Ⅲ) Surgical indicators included surgical duration,
surgical hemostasis method, and postoperative scheduling
time.

(Ⅳ) Data on postoperative bleeding and recurrence
was extracted from the medical records, including the de-
gree of bleeding, bleeding time and recurrence rate.

(Ⅴ) Success rate of pregnancy.
This study analyzed the risk factors for postoperative

bleeding and recurrence of ovarian endometriomas and its
impact on future pregnancy outcome.
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Fig. 1. Flow chart of patient selection. OEC, ovarian endometriosis cyst.

Fig. 2. Period of bleeding occurrence after surgery for endometriosis cyst.

2.4 Postoperative Hemorrhage
Postoperative bleeding can be divided into early

bleeding and delayed bleeding. Early bleeding refers to
bleeding occurring within 12 hours after surgery, and de-
layed bleeding refers to bleeding from 12 hours to 14 days
after surgery [28]. Postoperative bleeding may lead to post-

operative pain and discomfort andmay also increase the risk
of surgical complications and prolong the recovery time.
Therefore, understanding the risk factors for postoperative
bleeding is important to prevent and reduce the occurrence
of bleeding.
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Table 2. Comparisons of the baseline data about postoperative bleeding, recurrence, and pregnancy.

Parameters
Postoperative hemorrhage Recurrence after surgery Pregnancy outcome

No Yes p No Yes p No Yes p

Number 145 67 167 45 77 135
Age (years) 27.29 ± 4.284 32.41 ± 7.565 0.000 29.36 ± 6.354 27.21 ± 4.145 0.014 33.05 ± 6.817 26.54 ± 3.873 0.043
BMI (kg/m2) 23.27 ± 3.750 22.52 ± 3.308 0.252 23.09 ± 3.576 22.83 ± 3.839 0.468 23.11 ± 3.593 22.99 ± 3.656 0.468
Intraoperative bleeding (min) 51.22 ± 5.704 66.08 ± 13.066 0.468 57.11 ± 11.888 51.50 ± 5.819 0.468 56.63 ± 11.007 55.51 ± 11.197 0.468
Length of stay (d) 7.94 ± 1.676 8.67 ± 1.735 0.050 8.22 ± 1.740 7.99 ± 1.671 0.468 8.35 ± 1.677 8.07 ± 1.749 0.468
Postoperative exhaust time (h) 23.24 ± 3.717 22.95 ± 3.495 0.051 23.06 ± 3.706 23.48 ± 3.416 0.468 23.29 ± 3.724 23.07 ± 3.607 0.468
Cystic diameter 0.408 <0.001 0.018

≥5 cm 93 (64.1) 39 (58.2) 92 (55.1) 40 (88.9) 56 (72.7) 76 (56.3)
<5 cm 52 (35.9) 28 (41.8) 75 (44.9) 5 (11.1) 21 (27.3) 59 (43.7)

Cysts number 0.548 0.098 0.000
Single 56 (38.6) 23 (34.3) 67 (40.1) 12 (26.7) 60 (77.9) 73 (54.1)
Multiple 89 (61.4) 44 (65.7) 100 (59.9) 33 (73/3) 17 (22.1) 62 (45.9)

Cysts location 0.509 0.004 0.000
One-sided 72 (49.7) 30 (44.8) 89 (53.3) 13 (28.9) 24 (31.2) 78 (57.8)
Bilaterality 73 (50.3) 37 (55.2) 78 (46.7) 32 (71.1) 53 (68.9) 57 (42.2)

r-AFS stage 0.001 0.010 0.000
≥III 93 (64.1) 58 (86.6) 112 (67.1) 39 (86.7) 69 (89.6) 82 (60.7)
< III 52 (35.9) 9 (13.4) 55 (32.9) 6 (13.3) 8 (10.4) 53 (39.3)

Bleeding during the operation 0.000 0.005 0.554
≥50 min 40 (27.6) 51 (76.1) 80 (47.9) 11 (24.4) 31 (40.3) 60 (44.4)
<50 min 105 (72.4) 16 (23.9) 87 (52.1) 34 (75.6) 46 (59.7) 75 (55.6)

Surgical hemostasis 0.006 0.669 0.838
Electrocoagulation hemostasis 63 (43.4) 16 (23.9) 61 (36.5) 18 (40.0) 28 (36.4) 51 (37.8)
Suture hemostasis 82 (56.6) 51 (76.1) 106 (63.5) 27 (60.0) 49 (63.6) 84 (62.2)

Severe dysmenorrhea 0.376 0.627 0.555
Yes 95 (65.5) 48 (71.6) 114 (68.3) 29 (64.4) 50 (64.9) 93 (68.9)
No 50 (34.5) 19 (28.4) 53 (31.7) 16 (35.6) 27 (35.1) 42 (31.1)

Combine with deep infiltrating endometriosis 0.008 0.895 0.004
Yes 48 (33.1) 35 (52.2) 65 (38.9) 18 (40) 40 (51.9) 43 (31.9)
No 97 (66.9) 32 (47.8) 102 (61.1) 27 (60) 37 (48.1) 92 (68.1)

History of pelvic surgery 0.246 0.473 0.101
Yes 57 (39.3) 32 (47.8) 68 (40.7) 21 (46.7) 38 (49.4) 51 (37.8)
No 88 (60.7) 35 (52.3) 99 (59.3) 24 (53.3) 39 (50.6) 84 (62.2)
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2.5 Recurrence after Surgery
Relapse was defined as recurrence of cysts at the site

where laparoscopic surgery was performed during follow-
up [2,29]. For relapsed patients, ultrasound was performed
to determine recurrence of the cyst. All enrolled patients
were followed for 2 years by telephone, internet or clinic
visits to determine cyst recurrence. The last follow-up visit
occurred in December, 2022.

2.6 Pregnancy Outcome
OEC is one of the most common types of EMT, which

will cause the ovarian cortex to atrophy, and the cyst will
have dense adhesion and congestion within normal ovar-
ian tissue [30]. Laparoscopic surgery is widely used in the
treatment of EMT. Laparoscopic surgery for resection of
cysts can effectively improve the ability for future preg-
nancy. However, many factors affect the pregnancy out-
come of patients after surgery.

2.7 Statistical Analysis
The data were processed using the SPSS 26.0 (IBM

SPSS, Armonk, NY, USA) software. Measurements are
expressed as the mean and the standard deviation and count
data are expressed as frequency and percentages. Statis-
tical analysis between groups was performed using chi-
square test, and logistic regression analysis was performed
for risk factors affecting postoperative bleeding, recurrence
and factors affecting pregnancy outcome. A two-sided p-
value of <0.05 was considered statistically significant.

Table 3. Complications in patients.

Parameters Total, n (%)

Number 212

All complications 116 (54.7)

Early postoperative bleeding 59 (27.8)

Delayed postoperative bleeding 6 (2.8)

Recurrence after surgery 45 (21.2)

Some other complications 6 (2.8)

3. Results
3.1 Baseline Data

This study included 212 patients with ovarian en-
dometriomas undergoing laparoscopic surgery, with a mean
age of 28.90 ± 6.010 (years), BMI of 23.03 ± 3.625
(kg/m2), intraoperative bleeding of 55.92 ± 11.114 (min),
length of stay of 8.17 ± 1.724 (d), and postoperative re-
covery time of 23.14 ± 3.642 (h). There were 67 postop-
erative hemorrhages, 45 postoperative cyst recurrences and
135 postoperative pregnancies.

In the postoperative bleeding group, the mean age
was 32.41 ± 7.565 years. A total of 58 (86.6%) patients

had stage of disease (r-AFS stage), 51 (76.1%) patients
had bleeding during the operation, 51 (76.1%) used su-
ture hemostasis and 35 (52.2%) had deep infiltrating en-
dometriosis (DIE); age, stage of disease (r-AFS stage),
bleeding during the operation, surgical hemostasis and deep
infiltrating endometriosis were all statistically significant (p
< 0.05).

In the postoperative recurrence group, the mean age
was 27.21± 4.145 years. A total of 40 patients (88.9%) had
cystic diameter ≥5 cm, 32 (71.1%) patients had multiple
cysts, 32 (71.1%) patients had bilateral cysts, 39 (86.7%)
patients r-AFS stage, and 11 (24.4%) patients with a proce-
dure duration of 50 minutes; postoperative recurrence dif-
ferences in age, cyst diameter, cyst number, cyst location, r-
AFS stage and non-recurrence group were statistically sig-
nificant (p < 0.05).

In the successful postoperative pregnancy group, the
mean age was 26.54 ± 3.873 years. A total of 76 (56.3%)
patients had 5 cm cyst diameter, 77 (57.0%) single cysts, 78
(57.8%) one-sided, 53 (39.3%) patients with r-AFS stage<
stage, and 92 (68.1%) with deep infiltrating endometriosis.
Age, cyst diameter, cyst number, cyst location, r-AFS stage,
and the presence of deep infiltrating endometriosis were all
statistically significant (p < 0.05) (Tables 1,2).

3.2 Postoperative Complications

Postoperative complications occurred in 116 (54.7%)
patients. Of these, 59 (27.8%) had early postoperative
bleeding, 6 (2.8%) had delayed bleeding, 45 (21.2%) had
recurrent OEC 2 years after surgery, and 6 (2.8%) had other
complications (Table 3). The statistical results demon-
strated that the patients in the laparoscopic early bleeding
group had the highest number of minor bleeding on day 2
(3 cases). The number of patients in the group was highest
on day 3 (16 cases) (Fig. 2).

3.3 Risk Factors for Postoperative Bleeding and
Recurrence of Endometriosis Cyst with Ovarian
Endometriosis by Laparoscopic Surgery

The results of the logistic-regression analysis demon-
strated that age (odds ratio (OR) = 1.208, p = 0.001), deep
infiltrating endometriosis (OR = 5.18, p = 0.023), cystic di-
ameter≥5 cm (OR = 0.076, p = 0.005), bleeding during the
operation ≥50 mL (OR = 25.769, p = 0.000) and intraop-
erative bleeding (OR = 1.295, p = 0.000) were independent
risk factors for postoperative bleeding (Table 4). Severe
dysmenorrhea (OR = 6.189, p = 0.004), cystic diameter≥5
cm (OR = 8.502, p = 0.001), bilaterality (OR = 85.214, p =
0.001) and intraoperative bleeding (OR = 0.911, p = 0.003)
were independent risk factors for the recurrence of ovarian
endometriomas (Table 5).

3.4 Factors Influencing Pregnancy Outcomes

The univariate analysis affecting laparoscopic preg-
nancy in OEC patients, divided 135 patients in pregnant
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Table 4. Risk factors for postoperative bleeding as analyzed by binary logistic regression models.

Parameters B SE Wald p OR
95% CI

Upper Lower

Age (years) 0.189 0.057 10.889 0.001 1.208 1.352 1.080
Severe dysmenorrhea –0.359 0.859 0.174 0.676 0.698 3.765 0.130
BMI (kg/m2) 0.014 0.090 0.024 0.876 1.014 1.211 0.850
Combine with deep infiltrating endometriosis 1.645 0.722 5.190 0.023 5.180 21.323 1.258
History of pelvic surgery 0.011 0.714 0.000 0.987 1.011 4.095 0.250
rAFS stage ≥III 0.428 1.409 0.092 0.761 1.534 24.274 0.097
Cystic diameter ≥5 cm –2.578 0.910 8.031 0.005 0.076 0.452 0.013
Multiple cysts 0.895 1.209 0.548 0.459 2.447 26.152 0.229
Bilaterality –0.768 1.151 0.445 0.505 0.464 4.431 0.049
Bleeding during the operation ≥50 mL 3.249 0.757 18.436 0.000 25.769 113.558 5.847
Intraoperative bleeding (min) 0.259 0.054 22.685 0.000 1.295 1.441 1.164
Electrocoagulation hemostasis 1.051 0.828 1.610 0.204 2.860 14.500 0.564
Length of stay (d) 0.132 0.214 0.380 0.537 1.141 1.737 0.750
Postoperative exhaust time (h) 0.085 0.092 0.851 0.356 1.089 1.305 0.909
B, beta; SE, standard error; OR, odds ratio; 95% CI, 95% confidence interval.

Table 5. Risk factors for post-cystectomy recurrence as analyzed by binary logistic regression models.

Parameters B SE Wald p OR
95% CI

Upper Lower

Age (years) –0.087 0.047 3.421 0.064 0.917 1.005 0.836
Severe dysmenorrhea 1.823 0.628 8.422 0.004 6.189 21.195 1.807
BMI (kg/m2) –0.097 0.062 2.408 0.121 0.908 1.026 0.804
Combine with deep infiltrating endometriosis –0.913 0.537 2.891 0.089 0.401 1.150 0.140
History of pelvic surgery –0.218 0.466 0.219 0.640 0.804 2.003 0.323
rAFS stage ≥III 1.071 0.868 1.522 0.217 2.918 15.988 0.533
Cystic diameter ≥5 cm 2.140 0.630 11.555 0.001 8.502 29.207 2.475
Multiple cysts –2.227 1.273 3.063 0.080 0.108 1.306 0.009
Bilateral 4.445 1.366 10.589 0.001 85.214 1239.633 5.858
Bleeding during the operation ≥50 mL –0.803 0.488 2.704 0.100 0.448 1.167 0.172
Intraoperative bleeding (min) –0.093 0.032 8.739 0.003 0.911 0.969 0.856
Electrocoagulation hemostasis –1.122 0.489 5.252 0.022 0.326 0.850 0.125
length of stay (d) –0.121 0.130 0.863 0.353 0.886 1.143 0.687
Postoperative exhaust time (h) 0.016 0.064 0.059 0.809 1.016 1.152 0.896

group and 77 patients without pregnant group according
to whether the patients had successful pregnancy within 2
years after surgery.

By logistic regression analysis, Age, Bilateral, r-AFS
stage≥Ⅲ are related factors of postoperative pregnancy (p
< 0.05) (Table 6).

4. Discussion
Laparoscopic surgery, which is minimally invasive

with rapid postoperative recovery, has been widely used
in gynecological surgery. Laparoscopic surgery has surgi-
cal risks, such as bleeding, infection, intestinal adhesions,
intestinal obstruction, carbon dioxide poisoning, subcuta-
neous emphysema, air embolism and diaphragmatic hernia.
Cardiovascular and cerebrovascular accidents may be pos-
sible [31].

The statistical results of this study demonstrated that
age (years), r-AFS stage, bleeding during the operation, sur-
gical hemostasis and deep infiltrating endometriosis were
statistically significant in the bleeding and non-bleeding
group (p < 0.05). Utilizing logistic regression analysis,
age, deep infiltrating endometriosis, cystic diameter ≥5
cm, bleeding during the operation ≥50 mL and intraoper-
ative bleeding were independent risk factors for postopera-
tive bleeding. Older patients and patients with more severe
disease were more likely to develop postoperative bleed-
ing. Furthermore, long surgical duration and certain spe-
cific surgical modalities were also associated with an in-
creased risk of postoperative bleeding. The r-AFS stage
≥Ⅲ and large volume cysts can be explained by bilateral
ovarian involvement, large cyst volume, and severe adhe-
sions that are more likely to cause postoperative bleeding.
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Table 6. Influencing factors for pregnancy outcome as analyzed by binary logistic regression models.

Parameters B SE Wald p OR
95% CI

Upper Lower

Age (years) –0.302 0.050 36.669 0.000 0.739 0.815 0.670
Severe dysmenorrhea –1.070 0.565 3.585 0.058 0.343 1.038 0.113
BMI (kg/m2) –0.060 0.055 1.188 0.276 0.942 1.049 0.845
Combine with deep infiltrating endometriosis –0.470 0.466 1.017 0.313 0.625 1.558 0.251
History of pelvic surgery 0.153 0.439 0.121 0.728 1.165 2.754 0.493
rAFS stage ≥III –2.540 0.840 9.139 0.003 0.079 0.409 0.015
Cystic diameter ≥5 cm –0.897 0.557 2.591 0.107 0.408 1.216 0.137
Multiple cysts –0.173 0.819 0.044 0.833 0.841 4.186 0.169
Bilateral –1.788 0.813 4.836 0.028 0.167 0.823 0.034
Bleeding during the operation ≥50 mL 0.548 0.446 1.506 0.220 1.729 4.147 0.721
Intraoperative bleeding (min) 0.032 0.021 2.189 0.139 1.032 1.077 0.990
Electrocoagulation hemostasis 0.714 0.454 2.471 0.116 2.041 4.969 0.839
Length of stay (d) –0.106 0.125 0.713 0.399 0.900 1.150 0.704
Postoperative recovery time (h) 0.078 0.058 1.770 0.183 1.081 1.212 0.964

Intraoperative hemostasis is an important part of surgery,
but different hemostatic methods have different effects on
the ovary and endometrium, which leads to different de-
grees of postoperative ovarian function. Studies of bipolar
electrocoagulation and suture hemostasis on postoperative
ovarian function of OEC patients revealed that the patients
receiving bipolar electrocoagulation hemostasis, the oper-
ating time was shorter than the patients receiving suture
hemostasis but was not statistically significant between the
groups [32]. Although the operation of suture hemostasis is
complicated, it can effectively reduce the damage to normal
ovarian tissues. As electrocoagulation hemostasis relies on
high temperature to promote tissue solidification, it is easy
to damage follicles and granulosa cells by excessive burns,
leading to the ovarian function damage [32].

This study demonstrated that patient age, cyst diam-
eter, cyst location, r-AFS stage, and bleeding during the
operation were all associated with the risk of recurrence
after laparoscopy. Severe dysmenorrhea, stage of disease
(r-AFS stage), cystic diameter, bilaterality and intraoper-
ative bleeding were independent risk factors for the re-
currence of OEC. The onset of OEC is mostly hormone-
dependent. Patients with r-AFS stage usually have exten-
sive pelvic adhesions, which are more difficult for adequate
exposure during surgical treatment, leading to difficulty in
completely removing the cyst lesions. Without drug con-
trol after surgery, the residual lesions are prone to recurrent
bleeding and hyperplasia under the action of intrinsic hor-
mones, leading to the recurrence of OEC and aggravating
the physiological pain of patients. The most common clin-
ical symptom of preoperative dysmenorrhea EMT is pelvic
pain. 70%~80% of patients have different degrees of pelvic
pain, including dysmenorrhea, chronic pelvic pain, sexual
pain and anal falling pain. Dysmenorrhea is also the main
symptom in the presence of OEC [33]. Dysmenorrhea is
usually related to pelvic adhesions and DIE. The invasion

area is large, and surgery is unlikely to result in a cure. Both
pelvic adhesions and DIE are considered to be factors af-
fecting recurrence. This may explain the association be-
tween dysmenorrhea and the recurrence of OEC. Therefore,
compared to asymptomatic patients, clinicians should pay
more attention to the recurrence of OEC in patients with a
history of dysmenorrhea.

Cyst diameter is a factor affecting OEC recurrence.
Some studies have demonstrated that the recurrence rate of
cysts after 2 years reaches 20% [22,25]. The statistical re-
sults of this study revealed that the recurrence rate of post-
operative cysts at 2 years is 21.2%, which is consistent with
the data of previous studies. Therefore, the recurrence rate
of cysts after laparoscopy remains high [11].

In 212 patients, 135 had successful pregnancy with a
success rate of 63.7% and 77 had unsuccessful pregnancy,
accounting for 36.3%.

Related studies have shown that one of the main deter-
minants of pregnancy success is the presence of ovarian re-
serve with good quality oocytes resulting in a high success
rate for pregnancy [22,31]. The factors influencing post-
operative pregnancy outcomes in patients with OEC are:
(Ⅰ) significant correlation between the ovarian reserve abil-
ity and age. According to large data statistical studies, the
ovarian function of people aged 35 and below gradually de-
creases, but the ovarian function of women declines rapidly
after the age of 36, which has a significant impact on the
ovarian reserve [1,7,9]. (Ⅱ) With the gradual increase of in-
fertility time, the pelvic environment will affect ovulation
function. (Ⅲ) The study showed that in the controlled ovar-
ian stimulation test for patients undergoing OEC dissection
surgery, the ovarian function decreased to varying degrees,
indicating that the operation had an impact on ovarian func-
tion [33]. However, multiple lesions are more widespread
than solitary lesions with the contact area between the cyst
and the ovarian wall being larger, so the degree of damage
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to the ovarian cortex caused by surgery will be relatively
high, and the degree of damage to ovarian function after
surgery will also increase. (IV) The r-AFS stage directly
reflects the severity of the patient’s disease, and it is also an
important indicator to estimate the probability of a natural
postoperative pregnancy. As seen in previous studies, pa-
tients with successful spontaneous delivery generally had
low r-AFS stage and relatively high endometriosis fertility
index (EFI) [31,32]. It can be seen that the preoperative
staging index can also be used as one of the main factors
affecting the postoperative pregnancy outcome for patients.

The main drawback of this study was that the long-
term follow-up was relatively short due to limited time and
manpower availability. It is suggested that the follow-up
time be extended in future studies.

5. Conclusions
The probability of laparoscopic hemorrhage and cyst

recurrence was higher in patients with OEC. Clinically,
close attention should be paid to the clinical characteristics
of cysts, such as the size, number, morphology and location.
Relevant risk factors should be identified as soon as possi-
ble, and individualized treatment measures implemented to
reduce the possibility of postoperative bleeding and cyst re-
currence.

OEC often occurs in women of childbearing age, se-
riously impairing female reproductive function. Clinically,
the factors affecting pregnancy outcome should be clarified
to improve the success rate for postoperative pregnancy.

Availability of Data and Materials
The data sets generated and/or analyzed during the

current study are available in the Registry of Research Data
Repositories, https://www.re3data.org/.

Author Contributions
(I) Conception and design: JH; (II) Administrative

support: LZ; (III) Provision of study materials or patients:
JH; (IV) Collection and assembly of data: JH and LZ;
(V) Data analysis and interpretation: JH and LZ; (VI)
Manuscript writing: JH and LZ. Both authors read and ap-
proved the final manuscript. Both authors have participated
sufficiently in the work and agreed to be accountable for all
aspects of the work.

Ethics Approval and Consent to Participate
The study was conducted in accordance with the Dec-

laration of Helsinki (as revised in 2013). The study was ap-
proved by Ethics Committee of Wuxi Maternal and Child
Health Hospital (No. LCKY2015392). Informed consent
was obtained from all patients.

Acknowledgment
Not applicable.

Funding
This study was funded by Youth Project of Wuxi Mu-

nicipal Health Commission (Q202255), Wuxi Maternal and
Child Health Scientific Research Project (FYKY202203).

Conflict of Interest
The authors declare no conflict of interest.

References
[1] Dubuisson J, Heersche S, Petignat P, Undurraga M. Laparo-

scopic Management of Giant Ovarian Cysts Using the Alexis
Laparoscopic System®: A Case Series. Frontiers in Surgery.
2020; 7: 24.

[2] Yu H, Hao JM, Li X, Li F, Li J, Li L. Decreased Expression
of Peroxiredoxin in Patients with Ovarian Endometriosis Cysts.
Archives of Medical Research. 2020; 51: 670–674.

[3] Shaltout MF, Maged AM, Abdella R, Sediek MM, Dahab S,
Elsherbini MM, et al. Laparoscopic guided minilaparotomy: a
modified technique for management of benign large ovarian
cysts. BMC Women’s Health. 2022; 22: 269.

[4] Li X, ZhangW, Chao X, Dai Y, Shi J, Jia S, et al. Clinical charac-
teristics difference between early and late recurrence of ovarian
endometriosis after laparoscopic cystectomy. Archives of Gyne-
cology and Obstetrics. 2020; 302: 905–913.

[5] Liang LM,Wang C, Dai JJ, Lin L. Impact of Laparoscopic Ovar-
ian Endometriosis Cystectomy onOvarian Reserve Function. In-
dian Journal of Pharmaceutical Sciences. 2021; 83: 141–146.

[6] Murakami K, Kotani Y, Shiro R, Takaya H, Nakai H,Matsumura
N. Endometriosis-associated ovarian cancer occurs early during
follow-up of endometrial cysts. International Journal of Clinical
Oncology. 2020; 25: 51–58.

[7] Tang Y, Li Y. Evaluation of Serum AMH, INHB Combined
with Basic FSH onOvarian Reserve Function after Laparoscopic
Ovarian Endometriosis Cystectomy. Frontiers in Surgery. 2022;
9: 906020.

[8] Li H, Han Y, Cai Y, Su X, Tan L. Clinical effects of laparoscopic
surgery for the treatment of endometriosis and endometriosis-
fertility: A retrospective study of 226 cases. Frontiers in Surgery.
2023; 9: 1049119.

[9] Lenz J, Chvatal R, Fiala L, Konecna P, Lenz D. Comparative
immunohistochemical study of deep infiltrating endometriosis,
lymph node endometriosis and atypical ovarian endometriosis
including description of a perineural invasion. Biomedical Pa-
pers of the Medical Faculty of the University Palacky, Olomouc,
Czechoslovakia. 2021; 165: 69–79.

[10] Zhang C, Duan K, Fang F, Wu L, Xu Q, Delgado S, et al.
Comparison of Transvaginal and Transumbilical Laparoscopic
Single-Site Surgery for Ovarian Cysts. JSLS: Journal of the So-
ciety of Laparoendoscopic Surgeons. 2021; 25: e2021.00019.

[11] Cunha FLD, Arcoverde FVL, Andres MP, Gomes DC, Bautzer
CRD, Abrao MS, et al. Laparoscopic Treatment of Ureteral En-
dometriosis: A Systematic Review. Journal of Minimally Inva-
sive Gynecology. 2021; 28: 779–787.

[12] Zhang X, Li M, Tang Z, Li X, Song T. Differentiation
between endometriosis-associated ovarian cancers and non-
endometriosis-associated ovarian cancers based on magnetic
resonance imaging. The British Journal of Radiology. 2021; 94:
20201441.

[13] Wacharachawana S, Phaliwong P, Prommas S, Smanchat B,
Bhamarapravatana K, Suwannarurk K. Recurrence Rate and
Risk Factors for the Recurrence of Ovarian Endometriosis after
Laparoscopic Ovarian Cystectomy. BioMed Research Interna-
tional. 2021; 2021: 6679641.

8

https://www.re3data.org/
https://www.imrpress.com


[14] Xu P, Wang J, Zhang Y, Zhu L, Zhang X. Factors Affecting
the Postoperative Bowel Function and Recurrence of Surgery
for Intestinal Deep Endometriosis. Frontiers in Surgery. 2022;
9: 914661.

[15] Hayasaka S, Ugajin T, Fujii O, Nabeshima H, Utsunomiya H,
Yokomizo R, et al. Risk factors for recurrence and re-recurrence
of ovarian endometriomas after laparoscopic excision. The Jour-
nal of Obstetrics and Gynaecology Research. 2011; 37: 581–
585.

[16] Yu L, Sun Y, Fang Q. Efficacy of Laparoscopic Surgery Com-
bined With Leuprorelin in the Treatment of Endometriosis As-
sociated With Infertility and Analysis of Influencing Factors for
Recurrence. Frontiers in Surgery. 2022; 9: 873698.

[17] Dimitrijevic D, Vasiljevic M, Anicic R, Brankovic S, Ristic A,
Devic A. Recurrence rate of ovarian endometriosis in patients
treated with laparoscopic surgery and postoperative suppressive
therapy. Clinical and Experimental Obstetrics & Gynecology.
2015; 42: 339–343.

[18] Li XY, Chao XP, Leng JH, Zhang W, Zhang JJ, Dai Y, et al.
Risk factors for postoperative recurrence of ovarian endometrio-
sis: long-term follow-up of 358 women. Journal of Ovarian Re-
search. 2019; 12: 79.

[19] Huang G, Fan X, Zhu P. Analysis of recurrence factors associ-
ated with conservative surgery for ovarian-type endometriosis.
Annals of Translational Medicine. 2022; 10: 255.

[20] Yun BS, Won S, Kim JH, Lee N, KimM, KimMK, et al. PAX2,
PAX8, and PR are correlated with ovarian seromucinous bor-
derline tumor with endometriosis. Journal of Ovarian Research.
2022; 15: 41.

[21] Villanacci V, Mandelli G, Menni K, Leoncini G. Endometriosis-
associated colonic adenocarcinoma infiltrating endometriosis-
lined ovarian cyst. Digestive and Liver Disease: Official Journal
of the Italian Society of Gastroenterology and the Italian Asso-
ciation for the Study of the Liver. 2022; 54: 411–412.

[22] Lu Z, Gao Y. Screening differentially expressed genes between
endometriosis and ovarian cancer to find new biomarkers for en-
dometriosis. Annals of Medicine. 2021; 53: 1377–1389.

[23] Wang X, Zhou L, Dong Z, Wang G. Identification of iron
metabolism-related predictive markers of endometriosis and
endometriosis-relevant ovarian cancer. Medicine. 2023; 102:

e33478.
[24] Varga J, Reviczká A, Háková H, Švajdler P, RabajdováM, Ostró

A. Predictive factors of endometriosis progression into ovarian
cancer. Journal of Ovarian Research. 2022; 15: 5.

[25] Shi J, An D, Ye J, Fu R, Zhao. Effect of early inflammatory reac-
tion on ovarian reserve after laparoscopic cystectomy for ovarian
endometriomas. Journal of Obstetrics and Gynaecology. 2022
42: 3124–3128.

[26] Totev T, Tomov S, Gorchev G. Endometriosis and
endometriosis-related ovarian neoplasms. Akusherstvo i
Ginekologiia. 2013; 52: 38–42. (In Bulgarian)

[27] Leenen S, Hermens M, de Vos van Steenwijk PJ, Bekkers RLM,
van Esch EMG. Immunologic factors involved in the malignant
transformation of endometriosis to endometriosis-associated
ovarian carcinoma. Cancer Immunology, Immunotherapy: CII.
2021; 70: 1821–1829.

[28] Wilczyński JR, Szubert M, Paradowska E, Wilczyński M. En-
dometriosis Stem Cells as a Possible Main Target for Carcino-
genesis of Endometriosis-Associated Ovarian Cancer (EAOC).
Cancers. 2022; 15: 111.

[29] Dietl AK, Dittrich R, Hoffmann I, Denschlag D, Hanjalic-Beck
A, Müller A, et al. Does it make sense to refreeze ovarian tissue
after unexpected occurrence of endometriosis when transplant-
ing the tissue? Journal of Ovarian Research. 2022; 15: 53.

[30] Yachida N, Yoshihara K, Suda K, Nakaoka H, Ueda H, Sug-
ino K, et al. Biological significance of KRAS mutant allele ex-
pression in ovarian endometriosis. Cancer Science. 2021; 112:
2020–2032.

[31] Bao Y, Luo R. Treatment Measures for Postoperative Recur-
rence of Ovarian Endometriotic Cyst. Medical Recapitulate.
2019; 21:4257–4260. (In Chinese)

[32] So KA, Hong SR, Kim NR, Yang EJ, Shim SH, Lee SJ, et al.
Association between atypical endometriosis and ovarian malig-
nancies in the real world. Journal of Ovarian Research. 2021;
14: 110.

[33] Gaia-Oltean AI, Braicu C, Gulei D, Ciortea R, Mihu D, Roman
H, et al. Ovarian endometriosis, a precursor of ovarian cancer:
Histological aspects, gene expression and microRNA alterations
(Review). Experimental and Therapeutic Medicine. 2021; 21:
243.

9

https://www.imrpress.com

	1. Introduction
	2. Methods
	2.1 Research Participants
	2.2 Patient Treatment Modalities
	2.3 Research Factors
	2.4 Postoperative Hemorrhage
	2.5 Recurrence after Surgery
	2.6 Pregnancy Outcome
	2.7 Statistical Analysis

	3. Results
	3.1 Baseline Data
	3.2 Postoperative Complications
	3.3 Risk Factors for Postoperative Bleeding and Recurrence of Endometriosis Cyst with Ovarian Endometriosis by Laparoscopic Surgery
	3.4 Factors Influencing Pregnancy Outcomes

	4. Discussion
	5. Conclusions
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest

