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INTRODUCTION

Ovarian endometrioma is among the most common benign 
gynecologic diseases, affecting approximately 2%–10% of wom-

en of reproductive age and up to 50% of women with infertili-
ty.1-3 Laparoscopic ovarian cystectomy is the treatment of choice 
for ovarian endometrioma-related pain or technical difficulties 
during oocyte retrieval.4-6 However, according to Guo’s pooled 
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analysis (analyzing 23 studies including 4368 patients), the 
calculated recurrence rate after conservative surgery was as 
high as 21.5% and 40%–50% at 2 and 5 years, respectively.7 Ad-
ditionally, in one questionnaire survey study, subsequent sur-
gery was reported to be necessary after the initial conservative 
surgical treatment in 21.6%, 46.7%, and 55.4% of patients at 2, 
5, and 7 years, respectively.8 After second-line conservative lap-
aroscopic surgery, cumulative recurrence rates were still 13.7% 
and 37.5% at 2 and 5 years, respectively.9 Repeated surgeries 
can lead to decreased ovarian function, which may cause pre-
mature ovarian insufficiency and increased morbidity.10 The 
goals of endometriosis treatment are to reduce endometriosis-
associated pain, improve pregnancy rates for women who de-
sire it, and delay recurrence for as long as possible.11 

The recurrence rate can vary according to recurrence defi-
nition, endometriosis type, surgery type (cyst enucleation vs. 
drainage and ablation), postoperative medical treatment, dis-
ease severity, surgeon skills, and follow-up duration.7 However, 
most publications focus on comparing different surgery types 
(e.g., electrofulguration vs. cyst enucleation) or recurrence rates 
after various medical treatments for a short-term follow-up of 
1–3 years.10,12-21 Studies to date of recurrent ovarian endometri-
oma after surgical removal with a long-term follow-up (≥5 years) 
are limited.20-22 

Therefore, in this study, we aimed to evaluate cumulative re-
currence, reoperation, and pregnancy rates, as well as risk fac-
tors for recurrence of surgically treated ovarian endometrioma, 
at a single institution with a follow-up period of ≥5 years. 

MATERIALS AND METHODS

This retrospective cohort study was conducted in a single gy-
necological surgery center between January 2008 and March 
2016. During the 8-year study period, a total of 2484 patients 
with pathologically confirmed ovarian endometrioma were 
treated surgically. The inclusion criteria were as follows: 1) pre-
menopausal status; 2) no residual ovarian lesions as confirmed 
by the first postoperative transvaginal or transrectal ultraso-
nography (TVS or TRS, respectively); and 3) a follow-up period 
of at least 60 months after surgery. Patients were excluded if 
they underwent hysterectomy or bilateral oophorectomy (n= 
26) or had revised American Society for Reproductive Medi-
cine (rASRM) classification I or II (n=4). Of note, 13 patients 
with a borderline or malignant ovarian tumor, in addition to 
ovarian endometrioma, which did not meet the exclusion cri-
teria, were included in the study for analysis (Fig. 1). 

Baseline data, including age at surgery, parity, body mass in-
dex, endometrioma size [largest diameter (cm); if ovarian cysts 
were bilateral, the sum of the largest diameters was recorded], 
preoperative cancer antigen 125 (CA125) levels, preoperative 
anti-Müllerian hormone levels, previous surgery for ovarian 
endometrioma, preoperative symptoms, ovarian cyst(s) loca-

tion, cyst nature (unilocular or multilocular), presence of leio-
myoma or adenomyosis, presence of cul-de-sac obliteration, 
rASRM stage, surgery type (cyst enucleation or unilateral oo-
phorectomy, laparotomy or minimally invasive surgery), dura-
tion of postoperative medication use, subsequent pregnancy, 
time to recurrence, and time to reoperation, were collected in 
the medical chart review. 

The duration of postoperative medication was calculated us-
ing the sum of individual medication use before confirmed re-
currence, for example, gonadotrophin-releasing hormone ag-
onist (GnRH agonist), oral progestin including dienogest, oral 
contraceptives pills (OCPs), or levonorgestrel-intrauterine sys-
tem (LNG-IUS).

In our institution, postoperative checks include the follow-
ing: routine gynecological examination, TVS or TRS at 3–6 
months postoperatively, and if unremarkable, follow-up at 6- 
to 12-month intervals. Additional follow-up was performed if 
the patient developed any symptoms. During every follow-up 
visit, patients were asked to fill out pain scales and specify mari-
tal, pregnancy, and childbirth status. According to pregnancy 
plans, we categorized patients as no plan, failure to conceive, 
successful delivery, miscarriage or ectopic pregnancy, ongoing 
pregnancy, or lost to follow up (unknown pregnancy outcome 
after confirmed intrauterine pregnancy). Time to recurrence 
was defined as the time in months from surgery to detection of 
a newly developed ovarian endometrioma measuring 2 cm or 
more. Recurrence of ovarian endometrioma was defined when 
TVS or TRS showed the following findings: a round cystic mass 
≥20 mm with thick walls, irregular margins, homogenous low 
echogenic fluid content, scattered internal echoes, or negative 
papillary proliferation.23 If a patient had two endometriomas, 
each measuring <20 mm, the sum of the diameters measuring 

Fig. 1. Flow diagram of the patient selection process. rASRM, revised 
American Society for Reproductive Medicine.
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≥20 mm was used to define recurrence.12-14 The study protocol 
was approved by the Institutional Review Boards and ethics 
committee of CHA Gangnam Medical Center on the Use of Hu-
man Subjects in Research (GCI 2021-05-007); informed con-
sent requirements for the study were waived given its retrospec-
tive nature.

Statistical analysis was performed using the SPSS 25.0 soft-
ware (IBM Corp., Armonk, NY, USA). 

Between the recurrent group (n=211) and non-recurrent 
group (n=545), categorical variables were compared using chi-
square and Fisher’s exact tests. Quantitative variables were 
compared using the Mann–Whitney U test after normality test 
for data using the Shapiro–Wilk test. The Kaplan–Meier method 
was used to calculate the cumulative probability of recurrence 
and reoperation. Comparison between the curves was per-
formed using the log-rank test. Multivariable analyses using 
Cox’s proportional hazards models, including significant vari-
ables in univariable analysis, were used to obtain a subset of 
independent risk factors for recurrent ovarian endometrioma. 
Among these variables, those with a p value <0.2 were sub-
jected to multivariable regression analyses. p values <0.05 were 
considered statistically significant.

RESULTS

A total of 756 patients were recruited. The median follow-up 
duration was 85.5 months [interquartile range (IQR), 71–107 
months]. Baseline characteristics of the patients are listed in 
Table 1. The median age was 31 years (IQR, 27–36 years), and 
605 (80.0%) patients were nulliparous. The median duration of 
postoperative hormonal treatment was 15 months (IQR, 4–47 
months). Recurrent ovarian endometrioma was detected in 
27.9% (211 of 756 patients), and reoperation was performed in 
8.3% (63 of 756 patients). A total of 29.9% (63 of 211) patients 
with recurrent endometrioma were treated with repeated sur-
gery. Using the Kaplan–Meier method, the cumulative recur-
rence rates at 24, 36, 60, and 120 months after surgical treat-
ment of ovarian endometrioma were 5.8%, 8.7%, 15.5%, and 
37.6%, respectively [mean: 116.6 months, 95% confidence in-
terval (CI)=112.62–120.58 month] (Fig. 2). The cumulative re-
operation rates at 24, 36, 60, and 120 months were 0.1%, 0.5%, 
2.9%, and 15.1%, respectively (mean: 142.93 months, 95% CI= 
139.93–145.94 months) (Fig. 3). To identify possible risk factors 
for recurrent ovarian endometrioma, recurrent (n=211) and 
non-recurrent (n=545) groups were compared (Table 1). The 
recurrent group showed younger age at surgery, larger cyst size, 
positive surgical history of previous ovarian endometrioma, 
presence of bilateral cysts, multilocular cysts, rASRM stage IV, 
surgery with exploratory laparotomy rather than minimally in-
vasive surgery, and a shorter duration of postoperative hormonal 
treatment (p<0.05). The Kaplan-Meier curve showed statisti-
cally significant differences in the duration of hormonal treat-

ment by log-rank test (Fig. 4).
Additionally, we evaluated the recurrence rates of only single 

type of hormonal treatment after surgery (Table 2). To avoid 
hormonal effects caused by pregnancy, all the pregnant pa-
tients (including missed abortion and ectopic pregnancy cases) 
were excluded in this sub-analysis. Kaplan-Meier curves showed 
no statistically significant differences in the type of hormonal 
treatment by log-rank test (p=0.284) (Fig. 5).

Cox regression analysis was performed for univariable and 
multivariable analyses of independent risk factors for recur-
rent endometrioma (Table 3). We divided quantitative variables 
into two groups according to median baseline characteristic val-
ues (Table 1). In the univariable analysis, age ≤31 years [hazard 
ratio (HR)=1.421; 95% CI=1.078–1.872; p=0.013], size of ovarian 
cysts >6.2 cm (HR=1.354; 95% CI=1.031–1.778; p=0.029), pre-
operative CA125 >47.3 IU/mL (HR=1.486; 95% CI=1.110–1.991; 
p=0.008), previous surgical history for ovarian endometrioma 
(HR=1.674; 95% CI=1.110–2.525; p=0.014), bilateral ovarian en-
dometrioma (HR=1.524; 95% CI=1.146–2.026; p=0.004), mul-
tilocular cysts (HR=1.465; 95% CI=1.118–1.920; p=0.006), cul-
de-sac obliteration (HR=1.437; 95% CI=1.063–1.943; p=0.018), 
rASRM stage IV (HR=1.623; 95% CI=1.234–2.136; p=0.001), lapa-
rotomy (HR=1.660; 95% CI=1.090–2.526; p=0.018), and duration 
of postoperative hormonal treatment ≤15 months (HR=2.294; 
95% CI=1.722–3.056; p<0.001) were significant risk factors. Among 
variables with p values <0.2 in univariable regression analysis, 
age ≤31years (HR=2.108; 95% CI=1.522–2.921; p<0.001), no sub-
sequent pregnancy (HR=1.851; 95% CI=1.309–2.617; p<0.001), 
and postoperative hormonal treatment ≤15 months (HR=2.869; 
95% CI=2.088–3.941; p<0.001) were significant risk factors for 
recurrent ovarian endometrioma in multivariable analysis.

We defined “recurrence” as an adnexal mass with features of 
endometrioma measuring 2 cm or more. During the follow-up 
period, 27.9% of our study population met this definition for 
recurrence, and most of them remained stable with medical 
treatment only. However, some patients trying to conceive or 
who had to stop the medication due to adverse effects report-
ed worsening symptoms or growth of ovarian endometrioma. 
Some patients who required surgical treatment for symptom-
atic myoma, growth of other types of ovarian cysts (e.g., der-
moid, cystadenoma), or symptomatic adenomyosis were co-
operated with recurrent small endometrioma. A total of 8.3% 
of these patients ended up undergoing re-operation; the char-
acteristics of these patients are listed in Table 4.

Among the study patients, 315 (41.7%) women were plan-
ning to conceive. 224 (71.1%) were confirmed intrauterine or 
extrauterine pregnancy, and of them, 170 (54.0%) confirmed 
delivery. Eighteen (5.7%) women experienced spontaneous 
abortion or ectopic pregnancy, and 36 (11.4%) were pregnant 
at the time of the data collection or were lost to follow-up after 
confirmation of intrauterine pregnancy. Among the 315 pa-
tients who desired pregnancy, 91 (28.9%) failed to conceive. Of 
the 170 patients with successful pregnancy, 67.1% conceived 
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Table 1. Baseline Characteristics of the Patients

Clinical characteristics All (n=756) Recurrence group (n=211) Non-recurrence group (n=545) p value
Age (yr) 31 (27–36) 30 (26–34) 32 (27–37) 0.001*
Nulliparity 605 (80.0) 176 (83.4) 429 (78.7) 0.157
BMI (kg/m2) 20.1 (18.8–21.7) 19.9 (18.7–21.6) 20.1 (18.9–21.8) 0.297
Cyst size (cm) 6.2 (4.7–8.5) 7.0 (5.1–9.7) 6.0 (4.6–8.2) 0.001*
Follow-up duration (months) 85.5 (71–107) 94 (74–115) 83 (70–103) <0.001*
Preoperative CA125 (IU/mL) (n=667) 47.3 (4.4–5203) 56.6 (32.5–106.3) (n=186) 44.2 (30.4–73.9) (n=481) 0.002*
Preoperative AMH (ng/mL) (n=168) 3.39 (1.915–5.615) 3.64 (2.1–6.48) (n=50) 3.36 (1.81–5.40) (n=118) 0.249
History of ovarian endometrioma surgery 64 (8.5) 26 (12.3) 38 (7.0) 0.028*
Symptoms 0.087

Pain 441 (58.3) 133 (63.0) 308 (56.5)
Bleeding 39 (5.2) 6 (2.8) 33 (6.0)
Infertility 15 (2.0) 1 (0.5) 14 (2.6)
Enlarging cyst 56 (7.4) 13 (6.2) 43 (7.9)
Incidental finding 205 (27.1) 58 (27.5) 147 (27.0)

Laterality 0.006*
Unilateral 553 (73.1) 139 (65.9) 414 (76.0)
Bilateral 203 (26.9) 72 (34.1) 131 (24.0)

Cyst nature 0.013*
Unilocular 457 (60.4) 112 (53.1) 345 (63.3)
Multilocular 299 (39.6) 99 (46.9) 200 (36.7)

Associated disease (n=378)
Myoma 233 (30.8) 62 (29.4) 171 (31.4) 0.661
Adenomyosis 145 (19.2) 46 (21.8) 99 (18.2) 0.259

Cul-de-sac obliteration 0.075
None 251 (33.2) 59 (28.0) 192 (35.2)
Partial 210 (27.8) 57 (27.0) 153 (28.1)
Complete 295 (39.0) 95 (45.0) 200 (36.7)

rASRM stage <0.001*
Stage III 392 (51.9) 87 (41.2) 305 (56.0)
Stage IV 364 (48.1) 124 (58.8) 240 (44.0)

Surgical approach 0.001*
Laparotomy 51 (6.7) 25 (11.8) 26 (4.8)
MIS 705 (93.3) 186 (88.2) 519 (95.2)

Types of surgery 0.415
Cystectomy 706 (93.4) 200 (94.8) 506 (92.8)
Oophorectomy 50 (6.6) 11 (5.2) 39 (7.2)

Hormonal treatment duration before recurrence (months) 15 (4–47) 6 (3–21) 21 (5–59) <0.001*
Hormonal treatment before recurrence <0.001*

0– <6 months 221 (29.2) 83 (39.3) 138 (25.3)
6– <24 months 221 (29.2) 82 (38.9) 139 (25.5)
24– <60 months 174 (23.0) 39 (18.5) 135 (24.8)
≥60 months 140 (18.6) 7 (3.3) 133 (24.4)

Pregnancy plans 0.389
No plan for pregnancy 441 (58.3) 123 (58.3) 318 (58.3)
Failure to conceive 91 (12.0) 32 (15.2) 59 (10.8)
Successful delivery 170 (22.5) 45 (21.3) 125 (23.0)
Miscarriage or ectopic pregnancy 18 (2.4) 4 (1.9) 14 (2.6)
Ongoing pregnancy or lost to follow-up 36 (4.8) 7 (3.3) 29 (5.3)
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naturally and 32.9% through intrauterine insemination or in 
vitro fertilization. A total of 28.9% of the patients who desired 
pregnancy failed to conceive (Table 1).

Three of the patients who underwent repeated surgery due 
to recurrent ovarian lesions during the surveillance period had 
borderline malignancy. However, none of them progressed to 
clear cell carcinoma or endometrioid adenocarcinoma. Four 
patients who underwent fertility-sparing surgery for associat-
ed borderline or malignant ovarian tumor conceived naturally 
and successfully delivered.

DISCUSSION

In this study, we recorded overall recurrence and reoperation 
rates of 27.9% and 8.3%, respectively, for ovarian endometrioma 
during a follow-up period of >5 years. The cumulative 5-year 
recurrence and reoperation rates were 15.5% and 2.9%, respec-
tively. Among 315 women who desired pregnancy after surgery, 
54.0% confirmed delivery, and viable intrauterine pregnancy 

was confirmed at the last follow-up in 11.4%. Additionally, 
when we analyzed the risk factors for recurrence, younger age, 
no subsequent pregnancy, and shorter postoperative hormonal 
treatment duration were statistically significant factors for re-
currence. Among these three risk factors, the sole modifiable 
risk factor was postoperative medical treatment. To the best of 
our knowledge, this is the largest cohort study with a long-term 
follow-up period to assess the recurrence and reoperation rates 
of ovarian endometrioma.

Three studies covering 5-year follow-up periods have ana-
lyzed recurrence after surgery. Levorro, et al.20 conducted a 
5-year prospective study of infertile patients with stage III or IV 
endometriosis who underwent conservative laparoscopic sur-
gery, comparing outcomes after 3 months of triptorelin treat-
ment (n=29) versus expectant management (n=25). There was 
no significant difference in pain recurrence [relative risk (RR)= 
0.94; 95% CI=0.57–1.55; p=1.000], endometrioma relapse (4 in 
19 vs. 2 in 16: overall recurrence rate of 17.1%) (RR=1.29; 95% 
CI=0.66–2.50; p=0.670) or pregnancy rate in infertile women 
(RR=0.81; 95% CI=0.37–1.80; p=0.800) between the two groups.20 

Table 1. Baseline Characteristics of the Patients (Continued)

Clinical characteristics All (n=756) Recurrence group (n=211) Non-recurrence group (n=545) p value
Postoperative pregnancy 0.287

Yes 224 (29.6) 56 (26.5) 168 (30.8)
No 532 (70.4) 155 (73.5) 377 (69.2)

Mode of pregnancy in successful delivery (n=170) 0.854
Natural pregnancy 114 (67.1) 31 (68.9) 83 (66.4)
ART (IUI or IVF) 56 (32.9) 14 (31.1) 42 (33.6)

BMI, body mass index; CA125, cancer antigen 125; AMH, anti-Mullerian hormone; rASRM, revised American Society of Reproductive Medicine; MIS, minimally 
invasive surgery (laparoscopy or robot); ART, assisted reproductive technology; IUI, intrauterine insemination; IVF, in vitro fertilization.
Data are presented as medians (interquartile range) for quantitative variables and numbers (%) for categorical variables. 
*p<0.05.

Fig. 2. Kaplan-Meier curve of cumulative recurrence rates for ovarian en-
dometrioma. The cumulative recurrence rates at 24, 36, 60, and 120 
months after surgical removal of endometrioma were 5.8%, 8.7%, 15.5%, 
and 37.6%, respectively. 
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Fig. 3. Kaplan-Meier curve of cumulative reoperation rates for ovarian 
endometrioma. The cumulative reoperation rates at 24, 36, 60, and 120 
months were 0.1%, 0.5%, 2.9%, and 15.1%, respectively.
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Zhu, et al.21 reported a comparison study of GnRH agonist only 
(n=242) versus GnRH agonist+LNG-IUS (n=78). All the pa-
tients were followed for at least 5 years since last GnRH ago-
nist injection. With a median of 84.6 months of follow-up, the 
GnRH agonist+LNG-IUS group showed an 11.5% recurrence 
rate, compared with 23.6% in the GnRH agonist alone group 
(p=0.023). In their study, multivariate analysis demonstrated 
that combined GnRH agonist and LNG-IUS treatment elicited 
a decrease in recurrence rate (RR=0.369; 95% CI=0.182–0.749; 
p=0.006).21 Another long-term follow-up study by Li, et al.22 
analyzed risk factors for recurrence based on recurrence rates 
and endometriosis-related pain after a minimum of 5 years of 
follow-up in reproductive age women. The cumulative recur-
rence rate at 5 years was 15.4%. In their multivariate analysis, 
extent of dysmenorrhea (RR=1.711; 95% CI=1.175–2.493; p= 
0.005) and postoperative pregnancy rate (RR=0.649; 95% CI= 
0.460–0.914; p=0.013) were statistically significant for recur-
rent endometrioma and/or recurrent endometriosis-related 

pain.22 Postoperative medication was not a risk factor for recur-
rence in their study. The medications they used were limited 
to GnRH agonist, OCPs, or LNG-IUS. However, 67.6% of these 
patients used GnRH agonist alone, and because GnRH agonist 
was administered for about 3–6 months, short-term use of other 
medications might have affected this outcome. There was no 
mention of specific medications used for postoperative man-
agement.22 However, in our study, we included various postop-
erative medications for analysis, either used alone or in combina-
tion. In sub-analysis of only a single type of hormonal treatment, 
no statistically significant differences were noted in the type of 
hormonal treatment by log-rank test (p=0.284). However, con-
clusions are difficult to reach because patient age and duration 
of hormonal treatment according to the type of hormonal treat-
ment differed between groups and because only small numbers 
of patients were included in this sub-analysis. When 15 months 
of hormonal treatment was used as a cut-off, the patients who 
received hormones for ≥15 months demonstrated less recur-

0 12 24 36 48 60 72 84 96 108 120 132 144 156

Fig. 4. Probability of recurrence according to Kaplan-Meier curves (log-
rank test) depending on duration of hormonal treatment.
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Table 2. Recurrence Rates of Individual Types of Hormonal Treatment Use

Types of medical 
treatment

Patient 
number

Age
(yr)

Duration of medical 
treatment

Follow-up 
months

Treatment free 
interval (months)

Recurrence/
5 yr recurrence rate

GnRH agonist  69 35.0 (29.5–39.0) 6.0 (3.0–6.0) 102.0 (74.5–121.0) 77.0 (55.5–106.0) 28 (40.6)/20.3
Oral progestin  15 38.0 (35.0–44.0) 15.0 (9.0–15.0) 73.0 (66.0–82.0) 56.0 (45.0–61.0) 4 (26.7)/13.3
Oral contraceptive pills  22 32.5 (22.8–38.3) 18.0 (2.8–39.5) 90.5 (73.0–106.8) 25.0 (0–54.8) 9 (40.9)/27.3
LNG-IUS  24 37.0 (34.0–40.8) 64.0 (38.8–87.5) 84.5 (66.3–109.8) 0.0 (0.0–0.0) 3 (12.5)/8.3
No medical treatment 72 34.5 (31.0–39.0) 0.0 (0.0–0.0) 86.0 (72.3–107.8) 75.0 (60.3–97.8) 28 (38.9)/20.8
GnRH, gonadotrophin releasing hormone; LNG-IUS, levonorgestrel-intrauterine system.
Data are presented as medians (interquartile range) for quantitative variables and numbers (%) for categorical variables.

0 12 24 36 48 60 72 84 96 108 120 132 144 156

Fig. 5. Probability of recurrence according to Kaplan-Meier curves (log-
rank test) depending on individual types of hormonal treatment. GnRH go-
nadotrophin-releasing hormone; LNG-IUS, levonorgestrel-intrauterine 
system.
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rence (HR=2.869; 95% CI=2.088–3.941; p<0.001). In these three 
long-term follow-up studies, reoperation rates were not report-
ed. A population-based cohort study with long-term follow-up 
analyzed the universal coverage health database of Ontario, 
Canada.24 In a major surgery without bilateral salpingo-oopho-
rectomy group (n=21834), any repeated surgery was performed 
in 3543 (16.2%), and 4528 (20.7%) patients were delivered until 
the 5th postoperative year. In their study, there was no informa-
tion about patient age and postoperative medical treatment.24 

As mentioned above, the cumulative recurrence rates at 60 
and 120 months after surgical treatment of ovarian endometri-
oma were 15.5% and 37.6%, respectively. In addition, the cu-
mulative reoperation rates at the above-mentioned times were 
2.9% and 15.1%, respectively, which is considerably lower than 
the 5-year recurrence and reoperation rates of 40%–50% and 
46.7%, respectively, reported by Guo7 and Shakiba, et al.8 The 
low recurrence and reoperation rates in this study are proba-
bly due to 47.8% (361/756) of our patients receiving at least 18 
months of hormonal therapy as recommended by the European 
Society of Human Reproduction and Embryology (ESHRE) 
guidelines, while 54.0% (170/315) of women desiring pregnan-
cy confirmed subsequent delivery.25 In our study, the duration 
of hormonal treatment was found to be related to decreases in 
recurrent ovarian endometrioma (Fig. 4). Vercellini, et al.14 also 
reported similar data. They compared duration of postoperative 
OCP in never, ever, and always users after surgical treatment of 
ovarian endometrioma. During the 28 months of median fol-
low-up, the 3-year cumulative proportions of recurrence free 

Table 4. Clinical Characteristics of Reoperated Patients (n=63)

Clinical characteristics Value
Age at initial surgery (years) 34.0 (29–37)
Age at reoperation (years) 39.0 (35–44)
Interval to recurrence (months) 53.0 (23–76)
Interval to reoperation (months) 71.0 (51–95)
Cyst size at operation (cm) 6.7 (4.5–8.2)
Laterality at reoperation

Initial unilateral (n=47)
Same side 14 (29.8)
Contralateral side 25 (53.2)
Bilateral 8 (17.0)

Initial bilateral (n=16)
Unilateral 6 (37.5)
Bilateral 10 (62.5)

Indication for reoperation 
Pain 19 (30.2)
Growing ovarian cysts during follow-up 20 (31.7)
Cooperated with surgical indication for associated disease 24 (38.1)

Myoma 9 (37.5)
Adenomyosis 7 (29.2)
Hydrosalpinx 2 (8.3)
Other ovarian cysts 4 (16.7)
Cesarean section/ectopic pregnancy 2 (8.3)

Data are presented as medians (interquartile range) for quantitative variables 
and numbers (%) for categorical variables.

Table 3. Univariable and Multivariable Analyses for Independent Risk Factors of Recurrent Ovarian Endometrioma Using Cox Regression 

Risk factors for recurrence
Univariable analysis Multivariable analysis

HR (95% CI) p value HR (95% CI) p value
Age ≤31 years (vs. >31 years) 1.421 (1.078–1.872) 0.013* 2.108 (1.522–2.921) <0.001*
Multiparity (vs. nulliparity) 0.796 (0.554–1.145) 0.219
BMI >20.1 kg/m2 (vs. ≤20.1 kg/m2) 0.864 (0.659–1.133) 0.292
Cyst size >6.2 cm (vs. ≤6.2 cm) 1.354 (1.031–1.778) 0.029* 1.052 (0.742–1.491) 0.776
CA125 >47.3 IU/mL (vs. ≤47.3 IU/mL) (preoperative) 1.486 (1.110–1.991) 0.008* 1.215 (0.894–1.652) 0.214
AMH >3.39 ng/mL (vs. ≤3.39 ng/mL) (preoperative) 1.425 (0.814–2.494) 0.215
Associated preoperative pain (vs. no) 1.279 (0.966–1.693) 0.085 1.295 (0.950–1.765) 0.102
History of ovarian endometrioma surgery (vs. no) 1.674 (1.110–2.525) 0.014* 1.201 (0.731–1.973) 0.470
Bilateral cysts (vs. unilateral cyst) 1.524 (1.146–2.026) 0.004* 1.226 (0.814–1.848) 0.329
Multilocular cyst (vs. unilocular) 1.465 (1.118–1.920) 0.006* 1.301 (0.958–1.765) 0.092
Myoma (vs. no) 1.006 (0.748–1.354) 0.967
Adenomyosis (vs. no) 1.273 (0.918–1.766) 0.149 1.289 (0.890–1.868) 0.179
CDS obliteration (vs.no) 1.437 (1.063–1.943) 0.018* 1.125 (0.743–1.702) 0.578
rASRM stage IV (vs. III) 1.623 (1.234–2.136) 0.001* 1.380 (0.892–2.135) 0.148
Oophorectomy (vs. cystectomy) 0.749 (0.408–1.376) 0.352
Laparotomy (vs. MIS) 1.660 (1.090–2.526) 0.018* 1.612 (0.932–2.788) 0.087
Hormonal treatment ≤15 months (vs. >15 months) 2.294 (1.722–3.056) <0.001* 2.869 (2.088–3.941) <0.001*
No subsequent pregnancy (vs. pregnancy) 1.277 (0.940–1.735) 0.118 1.851 (1.309–2.617) <0.001*
HR, hazard ratio; CI, confidence interval; BMI, body mass index; CA125, cancer antigen 125; AMH, anti-Mullerian hormone; CDS, cul-de-sac; rASRM, revised 
American Society of Reproductive Medicine; MIS, minimally invasive surgery (laparoscopy or robotic).
*p<0.05.
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patients were 94% in always users and 51% in never users (Log-
rank test, p<0.001). In subgroup analysis of ever users, the 3-year 
cumulative proportion of recurrence free patients was 51% for 
OCP <12 months, compared to 78% for ≥12 months (log-rank 
test, p<0.001).14 Del Forno, et al.26 also reported that long-term 
medical treatment reduced recurrence and reoperation rates. 
In their retrospective study, during the median follow-up du-
ration of 3.7 years, 36% of the women were diagnosed with re-
current endometrioma (definition of recurrent endometrioma 
was typical sonographic features ≥1 cm), and the reoperation 
rate was 16.2%.26 

Possible theories for the development of recurrent ovarian 
endometrioma are 1) in situ regrowth of microscopic residual 
lesions not completely removed during surgery, 2) growth of 
microscopic endometriotic lesions undetected at surgery, 3) 
de novo lesions, or 4) a combination thereof.7 Postoperative hor-
monal treatment maintains the minimal disease state by pre-
venting reactivation.15 According to ESHRE guidelines, post-
operative hormonal treatment is recommended for at least 
18–24 months to prevent recurrent disease and pain symp-
toms for those not immediately seeking conception.24 However, 
a GnRH agonist can be only a short-term treatment option due 
to its side effects on bone mineral density. 

In a recent meta-analysis, various combinations of hormonal 
treatment were compared with expectant management.27 The 
study reported that pooled relative treatment effects were in 
the order of GnRH agonist+LNG-IUS, continuous OCP, and 
GnRH agonist in a randomized controlled trial network meta-
analysis. In the cohort network meta-analysis, the most effec-
tive method was LNG-IUS, followed by dienogest and GnRH 
agonist+LNG-IUS. However, short-term use of hormonal ther-
apy for 3–6 months did not elicit a decreased recurrence rate 
versus expectant management. Accordingly, they reported 
that all hormonal regimens after surgical treatment of ovarian 
endometrioma showed better outcomes than no treatment. 
Nonetheless, only long-term use of hormonal treatment effec-
tively prevented recurrent ovarian endometrioma.27 Zakhari, 
et al.28 also reported a meta-analysis with 2137 patients using 
various postoperative medications. Their study also showed 
postoperative hormonal suppression significantly decreased 
the recurrence risk of endometriosis, compared to expectant 
management or placebo (RR=0.41; 95% CI=0.26–0.65). Medi-
cal treatment either prevents or decreases the recurrent ovari-
an endometrioma in patients.29-35 Only 29.9% of our patients 
with recurrence ended up having reoperation, and the rest of 
the study population remains under surveillance using medi-
cal treatment after the confirmation of recurrent disease.

The limitations of this study are as follows. First, it was a ret-
rospective study, and we were unable to confirm pain recur-
rence. Approximately 30% and 20% of the study population had 
associated leiomyoma and adenomyosis, respectively. There-
fore, it was difficult to assess whether pain originated from as-
sociated pathology or disease recurrence. Second, we were 

unable to analyze recurrence rates based on the different com-
binations of hormonal therapy depending on the patient’s con-
dition. We only analyzed recurrence rates based on the duration 
of hormonal treatment and single individual types of hormonal 
treatment. Added to that limitation could be the fact that pa-
tients who used hormonal therapy intermittently and those 
who started treatment despite not meeting the criteria for re-
currence (e.g., cyst <2 cm) were included in the analysis based 
on duration of use. Third, for those with successful pregnancy 
outcomes, a delay in the resumption of their period could have 
affected the recurrence rate. Nevertheless, the biggest strength 
of this study is the long-term follow-up data for a large cohort 
of patients and a longer duration of follow-up than previous 
studies. Also, we included a pregnancy-related analysis of re-
currence and reoperation rates. 

In conclusion, 27.9% of patients had recurrence and 8.3% 
required reoperation. Desired pregnancy was achieved in 54% 
of patients. Since longer postoperative hormonal treatment is 
the sole modifiable factor for recurrent ovarian endometrioma, 
we recommend such treatment until a subsequent pregnancy 
is achieved. Prospective large randomized controlled studies 
of patient compliance, medical costs, and possible side effects 
of hormonal treatment should be considered in the future.
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