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Introduction
 Endometriosis is characterized by the growth of endometrial tis-
sue outside the uterine cavity, which induces a chronic inflammatory 
reaction [1]. These deposits undergo cyclic proliferation in response 
to hormones, mainly estrogen [2,3]. It affects 2-10% of women of 
reproductive age, and it may cause subfertility, dysmenorrhea, dyspa-
reunia and chronic pelvic pain, leading to a serious impact on quality 
of life [1,3,4]. Although its pathogenesis is still unknown, there have 
been many hypotheses to explain the underlying pathophysiology of 
endometriosis, including the theory of retrograde menstruation, meta-
plasia of the mesothelium or peritoneum and implantation of viable 
endometrial cells [5,6]. Recent studies also show augmented cell vi-
ability in eutopic endometrium from these patients, as consequence 
of a reduction in cell death by apoptosis, which may facilitate their 
invasive character [6].

 Macroscopically, three types of endometriotic lesions must be 
considered: superficial peritoneal, cystic ovarian and deep infiltrating 
[5]. Besides variable locations, theses lesions can present differences 
at color, size and extent, ranging from a few small superficial lesions 
on otherwise normal pelvic organs to extensive fibrosis and adhesion 
formation causing marked distortion of pelvic anatomy [4]. Clinical-
ly, ovarian endometriomas are the most common finding in patients 
with endometriosis, accounting for 17 to 44% of the cases [4,7]. They 
represent pseudocysts formed by menstrual blood deposition in ovar-
ian cortex [8,9]. Its suspicion may be raised by clinical features and 
imaging studies. However, the gold standard for the diagnosis is lap-
aroscopic inspection, which allows direct visualisation and biopsy of 
dark brown ovarian cysts [3,8].

 Hormonal therapy, surgery or their combination are the main ther-
apeutic options available [7]. Ovulation seems crucial in the patho-
genesis of ovarian endometriomas [10]. Therefore, hormonal therapy 
inducing amenorrhea should increase the efficacy of treatment by 
down-regulating the estrogen level and reaching endometrium atro-
phy [2]. It is also standard treatment for pain and there is evidence 
that it can limit progression of lesions [11]. Surgical removal can be 
recommended when clinical treatment fails to control pain symptoms 
and laparoscopic surgery is considered the preferable approach. Sev-
eral surgical techniques can be adopted to manage endometriomas, 
such as drainage, coagulation, laser vaporization or excision/cystec-
tomy [9]. Less traumatic procedures could preserve ovarian function 
and avoid further thermal trauma caused by electrosurgical hemosta-
sis of stromal vessels [9]. However, simple coagulation or vaporiza-
tion would result in the persistence of ectopic endometrium and an 
increase in the risk of short-term cyst recurrence [4,9]. Therefore, as 
compared with drainage and ablation, excisional surgery provides 
more favorable outcomes with regard to recurrence of endometrioma, 
recurrence of symptoms, and subsequent spontaneous pregnancy in 
infertile women, although it may decrease ovarian reserve [9,12,13].

 Recurrence risk increases if the lesions are not completely re-
moved at surgical approach, and they tend to arise on the same lo-
cation [14]. Also, even the most pristine surgical technique cannot  
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Abstract
Porpouse: Analyze the incidence of persistence and recurrence of 
ovarian endometriomas in patients at a reference center and evalu-
ate possible associated factors.

Methods: A cohort study with patients histologically diagnosed with 
ovarian endometriomas, attended at a reference center for endo-
metriosis and pelvic chronic pain at State Public Servants Hospi-
tal - Francisco Morato de Oliveira, from 01/01/2003 to 01/07/2019. 
Follow up was registered in clinical charts, from which we analyzed 
epidemiological data, characteristics of the disease, type of surgery, 
medical treatment, its interruption and follow up time. A logistic re-
gression model was used to evaluate predictors associated with per-
sistence and recurrence, separately.

Results: We analysed data from 293 patients, with a median follow 
up time of 74.16 months (40.26 - 112.73). Persistence was found in 
9.87% (37) of patients after surgery and overall rate of recurrence 
was 20.27% (77). “Drainage of endometriomas” and “GnRH agonist 
use” were both correlated to persistence, OR: 9.09 (3.29-25.12) and 
OR: 7.16 (2.53-20.25), respectively. The only predictor associated 
with recurrence was “interruption of clinical treatment”, with OR: 5.93 
(2.81-12.53) adjusted by infertility, cyst size (cm), bilaterality of cystic 
lesions and surgical technique of drainage.

Conclusion: Ovarian endometriomas had a persistence rate of 
9.87% and recurrence rate of 20.27%. Drainage of endometriotic 
cyst and its complementary treatment with GnRH agonist were as-
sociated with greater chance of persistence. Postoperative medical 
treatment’s interruption was independently associated with greater 
chance of recurrence and inversely to time elapsed of the recur-
rence.
Keywords: Endometrioma; Endometriosis; Persistence; Recur-
rence; Risk factors
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guarantee removal of all microscopic lesions and therefore hormon-
al therapy is highly recommended after surgery [13,14]. The aim of 
postoperative medical treatment is suppressing ovarian activity and, 
in turn, leading to atrophy of the lesions [14]. There is also evidence 
that it reduces pain and improves quality of life of these patients [11]. 
After surgical removal, relapse of symptoms occurs in 40-45% of 
women [3]. Owing to today’s easy and reliable detection of ovarian 
endometriotic cysts by means of transvaginal ultrasonography, data 
are accumulating on factual postoperative endometrioma recurrence 
rates, which reportedly vary between 30 and 50% after two to five 
years of follow-up [10]. The term recurrence is therefore used for 
both persistent lesions at a short-time follow up and those arising lat-
er, after imaging studies showing no evidence of the disease.

 Considering its effects on quality of life and its economic bur-
den due to the necessity of costly medical and surgical treatments, 
the recurrence of endometrioma is one of the most important unre-
solved problems in the management of ovarian endometriosis [2,7]. 
Although the pathogenesis in not fully understood, there have been 
two hypotheses that seek to explain the underlying pathophysiology 
of endometrioma recurrence: growth from residual lesions, or the de-
velopment of retrograde menstruation after surgery [1,15]. However, 
there is no consensus on its risk factors in the literature. The aim of 
this study is to estimate persistence and recurrence rates of ovarian 
endometriomas in patients followed at a reference center and evaluate 
possible associated factors.

Methods
 Our proposal is a cohort study with patients histologically diag-
nosed with ovarian endometriomas, attended at a reference center for 
endometriosis and chronic pelvic pain at State Public Servants Hos-
pital - Francisco Morato de Oliveira, from 01/01/2003 to 01/07/2019. 
The Research Ethics Committee from the same institution approved 
the study (CAAE: 36271213.8.0000.5463). Women with surgical di-
agnosis of ovarian endometrioma, confirmed by histological findings, 
were eligible. Patients who were clinically diagnosed with meno-
pause, previous or due to surgery, were excluded from analysis. Those 
with insufficient follow up time, established as less than 12 months, 
were also excluded, as well as those women with insufficient data 
from their surgical procedures.

 All patients had specific clinical charts, applied at their first visit 
to the reference center after histological confirmation. Clinical data 
were prospectively recorded at each return, including characteristics 
of the disease, type of surgery, clinical treatment, its interruption and 
follow up time. Epidemiological data analyzed was: age, profession, 
ethnicity, Body Mass Index (BMI), educational level, parity, smok-
ing, alcoholism, exercise practice, comorbidities, use of hormonal 
contraceptives and its interruption during follow up. Characteristics 
of the disease included: symptoms, size of cysts, serum CA 125 levels 
pre and postoperative and disease staging. Some demographic data 
were filled retrospectively through medical charts revision.

 Persistence was stated as an ultrasonographic image compatible 
with endometrioma, larger than 2cm, at the first exam after surgery. 
Recurrence was defined as a persistent ultrasonographic image com-
patible with endometrioma, larger than 2cm, shown after a normal 
exam or at least 6 months after surgery. Data was export to a Win-
dows Excel spreadsheet. Categorical variables were expressed as 
percentage. Continuous variables with normal distribution were pre-
sented as mean and Standard Deviation [SD]); non-normal variables 

were reported as median and Interquartile Range [IQR]). A logistic 
regression model was used to evaluate predictors associated with per-
sistence of lesions or recurrence, separately. All statistical analyses 
were performed using a standard software package (Stata, version 
12.0; StataCorp), with a significant confidence interval of 95%.

Results
 From 388 patients with proved ovarian endometriosis, 52 were 
excluded of statistical analysis due to insufficient follow up time after 
surgery. We also excluded 19 with lack of surgical data and 24 who 
underwent bilateral oophorectomy as surgical treatment, resulting in 
293 patients eligible for epidemiological analysis and 375 ovarian 
endometriomas, as shown in flowchart 1. Persistence and recurrence 
were evaluated according to affected ovaries individually. Age ranged 
from 17 to 54 years old, with mean age of 38.68 (±6.35). Mean BMI 
was 26.04 (±5.29), with 53.24% of them (156) presenting overweight 
or obesity. Regular exercise activity was reported in 21.53% (62) of 
the charts, at two or more days of the week. All patients denied use 
of drugs and 99.21% (290) denied alcohol consumption. Comorbid-
ities were found in 66.95% (162) of time, the most frequent: chronic 
hypertension (19.01%), uterine leiomyomas (7.84%) and psychiat-
ric disorders (6.61%). Self-reported ethnicity revealed that 73.40% 
(207) were considered white, 24.47% (69) black and 2.48% (6) Asian 
women. Regarding educational level, 68.28% (173) completed High-
er Education, 33.21% (88) Secondary Education and 1.51% (4) only 
Primary Education. Civil union was found in 63.89% (184) of women 
and 6.16% (18) of them never have had sexual experience. 90 of 138 
(65.22%) women who have had given birth had at least one cesarean 
delivery. There were 93.69% (267) with regular menstrual cycles.

 Symptoms were found in 247 (89.49) patients, reported at table 1. 
Preoperative CA 125 serum level had a median value of 45.5 (19.6-
90.0), varying from 6.0 to 975.0. Postoperative median value was  

Flowchart 1: Patients’ eligibility for analysis.
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15.0 (9.0-25.0), varying from 4.0 to 155.0. Diagnosis was made by 
laparoscopic surgery in 79.86% (234) of cases, against 20.14% (59) 
by laparotomy. They were classified as minimal or mild stages (I and 
II) in 5.80% (17) of procedures, while 94.20% (276) had moderate 
or severe stages (III and IV). Thirty patients (10.3%) had also deep 
infiltrating endometriosis. Extra ovarian lesions are shown in table 2, 
according to their prevalence.

 Mean size of endometriomas was 4.8cm (±2.1) and 70.05% (205) 
of patients had cysts larger than 4cm. There was bilateral involve-
ment in 27.80% (82) of times. Drainage was made in 34.04% (128) 
of affected ovaries; oophorectomy in 18.67% (70) of them; and cys-
tectomy in 47.73% (179). For clinical treatment, postoperative use 
of GnRH agonist was found in 40.07% (133) of charts. In 83.39% of 
times, it was reported some kind of hormonal therapy: 40.43% (93) 
used combined hormonal contraception and 59.57% (137) isolated 
progestogen, 4.61% (13) of which used hormone-releasing IUD. Re-
garding fertility, 7.47% (21) of patients with pregnancy desire were 
sent to a specialized center in human reproduction for follow up. Re-
garding follow up, median time was 74.16 months (40.26-112.73) and 
58.11% (172) of patients had more than 5 years of follow up. From 
255 patients who had clinical treatment discriminated, 50.98% (130) 
stopped it at some point after surgery. Median time without treatment 
was 18.0 months (8.5-37.50).

 There were 375 affected ovaries that underwent surgical treat-
ment. In 9.87% (37) of them there was persistence of the endometri-
omas, with median time of persistence of 9.63 months (5.31-13.65). 
In 20.27% (77) there was recurrence in the long-term. Median time of 
recurrence presentation was 36.1 months (20.13-72.63). Altogether, 
29.73% (114) of endometriomas had either persistence or recurrence.  

When oophorectomy was performed, twenty patients (28.9%) had re-
currence in contralateral ovary. After logistic regression model was 
used, “drainage of endometrioma” and “postoperative use of GnRH 
agonist” were the only independent variables related to persistence, 
adjusted by “cyst size” and “interruption of clinical treatment” (Table 
3).

 Only the independent variable “interruption of clinical treatment” 
was related to recurrence of disease, adjusted by “Infertility”, “cyst 
size in centimeters (cm)”, “bilaterality of endometriosis cysts” and 
“drainage surgical technique” (Table 4).

 The biological gradient was tested using “time elapsed to recur-
rence” as an independent variable and an inverse correlation was 
observed between “duration of clinical treatment interruption” and 
“time elapsed to recurrence” [OR: 0.51(0.03 - 1.00); p= 0.039]. Also, 
drainage technique was associated to less time to recurrence [OR: 
-24.15 (-45.50; -2.81); p=0.027] adjusted by “interruption of clinical 
treatment” (categorical variable).

Discussion
 Despite many studies about endometriosis in the literature, few 
are known about the physiology and risk factors involved in recur-
rence after surgical treatment. That can be partially explained by 
multiple variables possibly involved and lack of an exact definition 
of recurrence, once some authors define as the return of symptoms 
and others as the return of suspicious images [16]. Ultrasonography 
may seem more objective and feasible for comparison. Some authors 
establish as recurrence ovarian endometriomas equal or larger than 
20mm detected on transvaginal ultrasonography [13,17]. Yet, there is 
no definition of persistence, as well as its distinction from recurrence. 
In this study, these two classifications were separated because, in our 
understanding, lesions diagnosed soon after surgery are thought to  

Symptom N %

Dysmenorrhoea 212 76.81

Dyspareunia 116 42.49

Acyclic pelvic pain 108 39.13

Obstipation 88 32.1

Infertility 57 20.88

Dyschezia 14 5.07

Tenesmus 5 1.81

Hematuria (or urinary symptoms) 5 1.81

Location N %

Peritoneum 45 16.25

Bowel 14 5.05

Fallopian tube 13 4.69

Rectovaginal septum 12 4.33

Bladder 5 1.81

Appendix 5 1.81

Ureters 2 0.72

Vagina 1 0.36

Table 1: Symptoms reported by patients with ovarian endometriosis.

N= absolute number; %= percentage.

Table 2: Extra ovarian endometriotic lesions found during surgical procedure.

N= absolute number; %= percentage.

Variable Univariate analysis Multiple analysis

 OR (CI); “p” value OR (CI); “p” value

Drainage 7.98 (3.92-16.27); 0.000 9.09 (3.29-25.12); 0.000

Postoperative GnRH agonist 5.49(2.70-11.17); 0.000 7.16(2.53-20.25); 0.000

Cyst size 1.13(0.99-1.28); 0.072 1.06(0.91-1.23); 0.447

Interruption of clinical 
treatment 0.72(0.37-1.40); 0.339 0.53(0.23-1.24); 0.147

Variable Univariate analysis Multiple analysis

 OR (CI); “p” value OR (CI); “p” value

Interruption of  clinical 
treatment 5.10 (2.76-9.41); 0.000 5.93 (2.81 -12.53); 0.000

Infertility  2.18(1.30-3.66); 0.003 1.57(0.80-3.12); 0.192

Bilaterality 0.64 (0.39-1.06); 0.081 0.74(0.39-1.40); 0.738

Cyst size (cm) 1.09(0.97-1.22); 0.131 1.09(0.96 -1.24); 0.188

Drainage of the cyst 1.29(0.78-2.12); 0.311 1.66 (0.87-3.16); 0.125

Table 3: Logistic regression model for persistence of ovarian endometriomas.

OR: Odds Ratio; CI: Confidence Interval; LR chi2: 59.11  (Likelihood ratio of R2); 
Godness-of-fit Hosmer-Lemeshow Test: 76.33

Table 4: Logistic regression model for recurrence of ovarian endometriomas.

OR: Odds Ratio; CI: Confidence Interval; cm: Centimeters; LR chi2: 35.41 (Likeli-
hood ratio of R2); Godness-of-fit Hosmer-Lemeshow Test: 78.00
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be related to the procedure itself. When analysed together, persistent 
lesions can interfere with analysis of long-term recurrence and its risk 
factors.

 Some studies show association of recurrence with BMI, age at sur-
gery, cyst size, bilateral involvement and presence of dysmenorrhea 
[1,18]. Nonetheless, there is no consensus about them as risk factors. 
Inverse association with BMI, for instance, is found at a meta-analy-
sis of eleven papers, suggesting that obese patients had lower chance 
of recurrence [19]. However, some authors associate higher BMI with 
the return of lesions, probably due to technical difficulties while oper-
ating obese patients [1].

 Populational characteristics may interfere with research results. In 
Brazil, obesity increased 67.8% between 2006 and 2018, with obese 
women accounting for 20.7% of population [20]. In this study, more 
than 53% of patients were overweight or obese. Still, there was no 
association between BMI and persistence or recurrence. Similarly, 
larger cysts are thought to raise chance of recurrence, once it can be 
difficult to completely remove them during surgery [17]. However, 
we found no association between cyst size and bilateral involvement 
with recurrence or persistence. Inverse association of age during sur-
gery and endometrioma recurrence has been consistently mentioned 
in previous studies [1]. Some authors believe that higher serum levels 
of estrogen in younger patients may induce aggressive forms of endo-
metriosis; others suggest that they have relatively longer reproductive 
period [1,17,21]. Oppositely, studies with teenagers show that recur-
rence rate after surgery in this population is lower than compared with 
adults [21,22]. In our analysis, age was not correlated with recurrence 
or persistence. Nonetheless, mean age was 38.6 years old, which sug-
gests that our patients were already relatively older.

 As for surgical techniques, drainage was performed in more than 
30% of procedures. Although it may preserve ovarian reserve, it is 
not the gold standard for treatment of ovarian endometriomas [16]. 
Whenever possible, laparoscopic cystectomy should be the first 
choice, since it can reduce recurrence, raise chance of natural preg-
nancy and diminish chronic pelvic pain [4,14,23]. Once the cyst wall 
is tightly adherent to the ovary, complete resection can sometimes be 
difficult to perform. If that is the case, it can either lead to destruction 
of healthy ovarian tissue; or partial resection can leave endometriotic 
cells at place, raising the chance of recurrence [23].

 There are no studies about postoperative persistence of ovarian 
endometriomas as well as its definition in the literature. We found 
9.87% of persistent lesions, which we defined as short-term imaging 
findings after surgical procedures. Although its evaluation was im-
paired because of low number of cases, they can reflect incomplete 
surgical treatment, possibly due to technical difficulties. Incomplete 
removal of the cyst allows endometriotic lesions to arise in the same 
location, as well as maintenance of pain symptoms [14]. That ex-
plains the association of drainage with persistence in our findings. 
Correlatively, use of GnRH agonist after surgery was also associated 
with persistence, possibly due to a selection bias. They are frequently 
chosen as clinical treatment after incomplete surgical resection, as 
they suppress ovarian activity and induce hipoestrogenic state. That 
said, its association with persistence may indirectly infer they have 
been chosen for patients whose surgery did not eradicated every visi-
ble endometriotic foci or in those with advanced disease in which the 
procedure was difficult to be performed properly.

 There is no consensus in the literature about GnRH agonists effi-
cacy over different stages of the disease or differences among avail-
able regimens and routes of administration. Also, evidence is limited 
regarding dosage or duration of treatment [12]. Six-months therapy 
after surgery seems to have a beneficial impact on recurrence rate 
when compared with a 3-months treatment [11,21]. In this study, time 
of therapy was not discriminated and therefore we could not compare 
these regimen outcomes.

 Recurrence rate (20.27%) was lower than those reported in the 
literature, especially considering our mean time of follow up of 74 
months and the fact that more than 50% of our patients were fol-
lowed for more than 5 years. A 2008 systematic review estimated a 
recurrence rate of 21.5% in 2 years and 40-50% in 5 years after the 
first surgical procedure [24]. To our knowledge, there are no studies 
reporting a follow up time greater than five years. Our findings can 
therefore reflect the treatment at a specialized centre, where experi-
enced professionals perform the surgeries and hormonal therapy after 
the procedure is mandatory.

 When analysing factors associated with recurrence, only “interval 
without clinical treatment” has shown positive correlation with statis-
tical significance. Endometriosis is a chronic progressive inflamma-
tory disease that recurs after surgery and requires maximum use of 
medical treatment to prevent the return of lesions and avoid repeat-
ed surgeries [24]. Even after effective procedures, microscopic foci 
may persist. Consequently, patients that stop treatment at some point 
are susceptible to regrowth of residual lesions, even after unilateral 
oophorectomy, in accordance with contralateral recurrence found in 
these cases. That is shown in other studies, reaffirming the necessity 
of clinical therapy, even after unilateral oophorectomy, especially if 
contralateral adhesions are present, as they raise chance of recurrence 
[25].

 Current postoperative hormonal treatments include GnRH ago-
nists, progestins and combined oral contraceptives. Their use intent to 
suppress proliferation of endometriotic implants and reduce adhesion 
formation [24]. Hence, they reduce recurrence significantly, even if it 
depends on time of use and patient’s adherence to treatment [11,24]. 
Likewise, their efficacies are not well compared in the context of en-
dometriomas, as well as there is no consensus in international rec-
ommendations [11,15,21]. Combined oral contraceptives have a wide 
range of formulations, dosages and routes of administration and there 
are no trials that compare these differences on the effectiveness of 
treating endometriosis [11]. However, there is evidence that continu-
ous regimen can reduce 88% of recurrence risk when compared with 
no treatment. Although cyclic regimen also seems to be efficient on 
preventing recurrence, it is less effective on controlling pain symp-
toms [11]. Comparatively, irregular use of hormonal therapy reduces 
considerably their benefit. Also, its effect is not cumulative, loosing 
efficacy as soon as it is interrupted [11]. In this study, more than 50% 
of patients interrupted clinical treatment at some point, remaining on 
average 18 months without any kind of hormonal therapy. Although 
reasons for discontinuation were not evaluated, up to 5.5% of women 
quit the use of hormonal contraceptives due to secondary effects [11].

 There is no evidence of superiority among hormonal treatments 
in controlling pain symptoms or in the recurrence of endometriomas 
[11]. However, aside the formulation chosen, it is important to main-
tain follow up and assure both clinical therapy and patient’s adher-
ence to the treatment, since its interruption can be the best predictor of 
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recurrence. In this context, hormonal treatment after surgery is imper-
ative because it reduces endometrial cells proliferation and inhibits 
ovulation, diminishing chronic pain and reducing chance of arising 
lesions. The opposite effect is found in patients that discontinue treat-
ment, even for a transient period of time. Therefore, it is clear that 
maintenance of postoperative clinical treatment is essential for pre-
venting recurrence of endometriomas, which is found in other studies 
[10,13,26,27]. It is indispensable to inform patients about it, as well 
as the need for their adherence in the success of treatment. Likewise, 
incomplete surgical procedures should be avoided whenever possible 
and more thorough techniques should be tested in order to limit re-
sidual endometriotic cells, aiming to diminish chance of persistence.

 The limitation of this study regards to its observational design, 
therefore it is not possible to address causality. However, within this 
context, it matches some Hill’s and GRADE’s criteria towards the 
strength of the findings, such as: the effect size (almost 6 times re-
garding recurrence and 9 times regarding persistence); consistency 
[10,13,26,27], temporality (cohort study followed participants pro-
spectively) and dose response relationship (inversely correlating “du-
ration of clinical treatment interruption” and “time elapsed to recur-
rence”) [28,29]. Thus, reinforcing the hypothesis for possible risk of 
endometriosis recurrence when the ovarian inhibition is not sustained 
after surgical treatment, despite its technique and other lesions char-
acteristics. Also, the reference centre from which data was collected 
does not have a fertility centre and therefore the impact of chirurgical 
intervention on fertility status of affected women was not evaluated. 
Nonetheless, to our knowledge, this is the only study to address dif-
ferences between cysts persistence and recurrence, also correlating 
the former with incomplete surgical technique and adjuvant treatment 
of GnRH analogue inferring technical difficulties.

Conclusion 
 Ovarian endometriomas had a persistence rate of 9.87% and re-
currence rate of 20.27% after surgical treatment. Drainage of ovarian 
endometrioma and complementary treatment with GnRH agonists 
after surgery were the only predictors associated with persistence. Al-
though this outcome is not defined or analyzed in the literature, it can 
be of great value to evaluate postoperative response. Interruption of 
postoperative clinical treatment was the only factor associated with 
lesion recurrence.
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