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ABSTRACT

Study Objective: To determine whether dienogest therapy after endometriosis surgery reduces the risk of endometriosis
recurrence compared with expectant management.

Data Sources: Ovid MEDLINE, Ovid EMBASE, PubMed, Cochrane Central Register of Controlled Trials, Web of Sci-
ence, LILACS, clinicaltrials.gov, and International Standard Randomized Controlled Trial Number Registry were searched
from inception to March 2019 for observational and randomized controlled trials.

Methods of Study Selection: The Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines were
followed. Medical Subject Heading terms and keywords such as “dienogest,” “endometriosis,” and “recurrence” were used
to identify relevant studies.

Tabulation, Integration, and Results: The search yielded 328 studies, 10 of which were eligible for inclusion, representing
1184 patients treated with dienogest and 846 expectantly managed controls. Among these studies, 9 looked exclusively at
endometrioma recurrence, whereas 1 used reappearance of symptoms as evidence of disease recurrence. Data on both inci-
dence of and time to recurrence of endometriosis were extracted.

The incidence rate of endometriosis recurrence in patients treated with dienogest was 2 per 100 women over a mean follow-
up of 29 months (95% confidence interval [CI], 1.43—3.11) versus 29 per 100 women managed expectantly over a mean fol-
low-up of 36 months (95% CI, 25.66—31.74). The likelihood of recurrence was significantly reduced with postoperative
dienogest (log odds —1.96, CI, —2.53 to —1.38, p <.001).

Conclusion: Patients receiving dienogest after conservative surgery for endometriosis had significantly lower risk of post-
operative disease recurrence than those who were expectantly managed. Journal of Minimally Invasive Gynecology (2020)
27, 1503—1510. © 2020 AAGL. All rights reserved.
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Dienogest is a unique fourth generation synthetic proges-
togen and has been approved for the treatment of endome-
triosis and as a part of combined hormonal contraception
(CHC) across Europe and North America [1—3]. Studies
have demonstrated its high specificity for progesterone
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receptors; strong antiproliferative effects on endometriosis
implants; and antiandrogenic, antiangiogenic, and anti-
inflammatory properties [4—6].

Given its high tolerability and effectiveness, dienogest
has become an important option for medical management

PROSPERO registration: CRD42019140767.

Corresponding author: Ally Murji, MD, MPH, Department of Obstetrics
and Gynecology, Mount Sinai Hospital, University of Toronto, 700 Uni-
versity Ave, 3rd Floor, Toronto, Ontario M5G 1Z5, Canada.

E-mail: ally.murji@sinaihealthsystem.ca

Submitted February 27, 2020, Revised May 5, 2020, Accepted for publication
May 10, 2020.
Auvailable at www.sciencedirect.com and www.jmig.org


mailto:ally.murji@sinaihealthsystem.ca
www.sciencedirect.com
www.jmig.org
https://doi.org/10.1016/j.jmig.2020.05.007
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jmig.2020.05.007&domain=pdf

1504 Journal of Minimally Invasive Gynecology. Vol 27, No 7, November/December 2020

of endometriosis in many parts of the world [7]. Until
recently, dienogest has been the only available oral, disease-
specific agent in the treatment of endometriosis [8]. Effective
methods of suppressing postoperative recurrence is needed to
ensure sustained benefit from surgery because endometriosis
recurrence rates after excisional treatment are high, ranging
up to 50% to 60% [9]. Besides dienogest, a spectrum of med-
ical therapies have been investigated in the literature for pre-
vention of recurrence including the CHC, the levonorgestrel
intrauterine contraceptive device, and gonadotropin-releasing
hormone (GnRH) analog therapy, with varying degrees of
success [10—13]. In clinical practice, the choice of medica-
tion is dependent on myriad factors including patient, clini-
cian, and disease characteristics. A Cochrane review
published in 2004 (updated in 2011) evaluating the evidence
for postoperative hormonal suppression for endometriosis
showed no evidence of decreased disease recurrence; how-
ever, data were limited to 3 trials (148 patients), none of
which examined the use of dienogest [ 14]. Despite this seem-
ing lack of evidence, guidelines and expert opinion continue
to recommend the use of postoperative suppression for sec-
ondary prevention [15,16]. Given this knowledge gap, we
undertook a systematic review and meta-analysis to evaluate
the efficacy of postoperative dienogest for the prevention of
endometriosis recurrence.

Materials and Methods
Search Strategy

The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines were followed to
conduct a systematic review of the literature (refer to Supple-
mental File 1 for PRISMA checklist). The following elec-
tronic databases were searched from inception to March 27,
2019 using a comprehensive search strategy developed by an
information specialist (see Supplemental Appendix S1 for
complete search strategy): (1) Ovid MEDLINE, (2) Ovid
EMBASE, (3) PubMed (non-MEDLINE records only), (4)
Evidence-Based Medicine Reviews—Cochrane Central Reg-
ister of Controlled Trials, (5) Web of Science, and (6)
LILACS. We also searched the World Health Organization
International Clinical Trials Registry Platform and Interna-
tional Standard Randomised Controlled Trial Number Regis-
try for all registered clinical trials and randomized controlled
trials (RCTs). Additional studies were hand-searched from
references of relevant studies. All references were managed
and screened in EndNote and Covidence, respectively. Insti-
tutional review board approval was not required for the com-
pletion of this study. Given the nature of this study, no direct
patient engagement was involved. Authors were contacted, if
necessary, for missing outcome data.

Funding

Financial support was provided by a hospital grant.
Apart from the authors, there was no external involvement

in the study design; collection, analysis, or interpretation of
data; writing of the report; or the decision to submit the arti-
cle for publication.

Study Selection

Included studies were limited to retrospective and prospec-
tive observational studies (cohort, case-control, and case
series) and RCTs of premenopausal women undergoing con-
servative surgery (retaining at least 1 ovary) for endometri-
osis. Postoperatively, participants required at least 6 months
of daily dienogest therapy, with a follow-up of at least 6-
month duration. Studies with no comparator group were
included because this would provide information regarding
the background risk of recurrence in patients treated with
dienogest. Only full-text published articles in English were
considered for inclusion. Studies were excluded if the medical
treatment was initiated remote from surgery (>6 weeks), if the
surgery was only diagnostic, if the surgery involved cyst aspi-
ration/sclerosis only, or if any experimental chemical treat-
ment (e.g., interferon a-2b) was involved.

Two authors (A.Z. and D.E.) independently reviewed
titles and abstracts for the initial screening and subsequently
performed full-text reviews to identify eligible studies for
the final inclusion. Any conflicts were resolved by a third
reviewer (A.M.). All screening and risk of bias analysis
were performed using the online platform Covidence, avail-
able at www.covidence.org. The study protocol was submit-
ted to PROSPERO for registration (identification number:
CRD42019140767) and executed following PRISMA
guidelines for systematic reviews.

QOutcome Measures

The primary outcome was to determine the rate of endo-
metriosis recurrence, defined as (1) radiographic evidence of
endometriosis (endometrioma on ultrasound [US] or magnetic
resonance image [MRI], plaques, deep disease, or other sug-
gestive findings on MRI), (2) symptom recurrence in patients
after conservative endometriosis surgery treated with dieno-
gest, or (3) findings from second-look laparoscopy and to
compare this rate with controls, if available. Acceptable defi-
nitions of symptom recurrence included patient-reported
recurrence of pelvic pain (dysmenorrhea, dyspareunia, or non-
cyclic pelvic pain), increase in pain on standardized measures
(e.g., visual analog scale), or decrease in quality of life using
standardized tools (e.g., Short Form 36). Patients who were
managed expectantly, not offered hormonal therapy, or
treated with placebo were considered as controls. Our second-
ary outcome was to determine the odds of recurrence in
patients treated with dienogest compared with controls who
received no postoperative hormonal suppression. Outcomes
were assessed at a minimum of 6 months postoperatively,
however when long-term data were available (>12 months),
data were preferentially extracted at the 12-month mark.


http://www.covidence.org
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Data Extraction

Two independent reviewers (A.Z. and D.E.) completed
data extraction using pretested, customized worksheets.
Any conflicts in the data extraction were resolved with the
help of a third reviewer (A.M.).

Risk of Bias

Risk of bias was assessed using the Cochrane risk of bias
tool for RCTs [17]. A modified Newcastle-Ottawa Scale
was used for observational studies and assisted in assigning
the study quality as poor, fair, or good on the basis of the
Agency of Healthcare Research and Quality standards
[18,19]. The risk of bias was once again evaluated indepen-
dently by 2 authors (A.Z. and D.E.), with discrepancies
resolved by a third author (A.M.).

Statistical Analysis

Extracted data were analyzed with the help of a statisti-
cian, using commercially available SAS software (version
6.1; SAS Enterprise Guide, Cary, NC). Data were analyzed to
produce an overall recurrence rate, with a corresponding 95%
confidence interval (CI). Statistical heterogeneity was
assessed using I%. With available comparator data, the odds of
recurrence compared with control was assessed and reported
as log odds with a significant p-value set at <.05.

Results
Study Selection and Characteristics

Our initial electronic database search yielded 328 stud-
ies, of which 13 were duplicates. After the title and abstract
screening, 18 were assessed for full-text review (Fig. 1),
and 8 were excluded for the following reasons: outcome of

PRISMA flow chart for study identification and inclusion/exclusion. PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

Identification

Records identified through
database searching
(n=328)

A 4

Screening

Records after duplicates removed
(n=315)

Eligibilitv

Included

A

Records screened

(n=315)

A

Full-text articles assessed

A 4

Records excluded
(n= 297)

for eligibility
(n=18)

A

Studies included in
qualitative synthesis
(n=10)

Studies included in
quantitative synthesis
(meta-analysis)
(n= 10)

A\ 4

Full-text articles excluded, with
reasons
(n=8)

- Outcome of interest not
assessed (n =3)

- Data could not be extracted
(n=2)

- Wrong intervention (n = 2)

- Non-therapeutic surgery
(n=1)
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Study characteristics

Study

Adachi et al, 2016 [20]
Chandra et al, 2018 [26]
Koshiba et al, 2018 [21]
Lee etal, 2016 [27]
Leeetal, 2018 [28]
Otaetal, 2015 [22]

Ouchi et al, 2014 [23]
Park et al, 2016 [29]
Takaesu et al, 2016 [24]

Yamanaka et al, 2017 [25]

Design

Retrospective cohort
Retrospective cohort
Retrospective cohort
Retrospective cohort
Retrospective cohort
Retrospective cohort

Retrospective cohort
Retrospective cohort

Prospective cohort

Retrospective cohort

Surgery

Cystectomy
Cystectomy, EE
Cystectomy, excision
Cystectomy, EE

EE

Cystectomy, EE

Cystectomy
Cystectomy, EE
Cystectomy, EE

Cystectomy, EE

Intervention

(n)

40
182
27
36
514
151

114
54

59

Control

(n)

41
N/A
83
N/A
N/A
416

160
N/A
79

67

Mean F/U  Definition of recurrence

(months)

20
30
38
6

18
59

38
17
24

35

Table 1

Presence of >2-cm —oma on US
Presence of >2-cm —oma on US
Presence of >2-cm —oma on US
Recurrence of pain symptoms
New —oma on US
Lesion previously diagnosed
as —oma on MRI, with > size
Presence of >2-cm —oma on US
Presence of >2-cm —oma on US
MRI findings suggesting
recurrence
Presence of persistent cyst

>1.5 cm on US or MRI

EE = excision of endometriosis; F/U = follow-up; MRI = magnetic resonance imaging; N/A = not applicable; —oma = endometrioma; US = ultrasound.

interest not assessed [3], data could not be extracted [2],
intervention did not meet criteria [2], and heterogeneous
study population [1].

Ten studies were eligible for inclusion, comprising 9 ret-
rospective cohort studies and 1 prospective cohort study.
No studies involved patients undergoing hysterectomy. All
studies were conducted in Japan [20—25] and Korea [26
—29]. A total of 2030 patients were included (1184 treated
with dienogest and 846 controls). Six studies had both an
intervention and a control arm. In these 6 comparative stud-
ies, 338 patients treated with dienogest were compared with
846 controls. Treatment duration varied widely among the
studies, from 6 months to 79 months. The follow-up period
and the assessment of outcomes ranged from 6 months [27]
for 1 study to 59 months [22] for another, with the

Risk of bias
Study Study selection
Adachi et al, 2016 [20] Low
Chandra et al, 2018 [26] High
Koshiba et al, 2018 [21] High
Lee et al, 2016 [27] Low
Lee etal, 2018 [28] High
Ota et al, 2015 [22] Low
Ouchi et al, 2014 [23] Low
Park et al, 2016 [29] High
Takaesu et al, 2016 [24] Low
Yamanaka et al, 2017 [25] Low
Total 4 High
6 Low

remaining 8 studies reporting follow-up periods ranging
from 12 months to 43 months. The mean follow-up period
for all studies and the subset of studies with a comparator
arm was 28.5 months and 35.7, respectively. Study charac-
teristics are presented in Table 1 with the individual study
definitions of recurrence included.

The risk of bias and quality were assessed using the
modified Newcastle-Ottawa Scale for all studies and
deemed poor, fair, or good on the basis of the Agency of
Healthcare Research and Quality standards (Table 2). Over-
all, 4 studies were found to be good, 4 were fair, and 2 were
poor. Most of the studies evaluated as being of poor quality
had issues related to selection bias, in which it was unclear
how patients were assigned to the intervention arm. In the
studies considered to be at a high risk of bias in

Table 2

Comparability Outcomes Overall
Low Low Good
N/A Low Fair
High Low Poor
N/A High Poor
N/A Low Fair
Low Low Good
Low Low Good
N/A Low Fair
Low Low Good
High Low Fair

2 High 1 High 4 Good
4 Low 9 Low 4 Fair
4 N/A 2 Poor

N/A =not applicable.
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Incidence rate of endometriosis recurrence—dienogest. CI = confidence interval.

Events per 100

Study Events Total observations Events 95%-ClI
Adachi-2016 0 40 -—E— 0.00 [0.00; 8.81]
Chandra-2018 3 182 —+— 1.65 [0.34; 4.74]
Koshiba-2018 1 27 3.70 [0.09; 18.97]
Lee-2016 0 36 0.00 [0.00; 9.74]
Lee2-2018 9 514 —— 1.75 [0.80; 3.30]
Ota-2015 4 151 —+— 2.65 [0.73; 6.64]
Ouchi-2014 0 7 0.00 [0.00; 40.96]
Park-2016 1 114 +—— 0.88 [0.02; 4.79]
Takaesu-2016 4 54 7.41 [2.06; 17.89]
Yamanaka-2017 3 59 5.08 [1.06; 14.15]
Fixed effect model 1184 S 2.11 [1.43; 3.11]
Random effects model < 211 [1.43; 3.11]
Heterogeneity: >=0%,?=0, p =041 I I I I I I I

0 2 6 8 10 12 14

comparability, the 2 groups were typically found to be sig-
nificantly different in baseline characteristics; often patients
with more extensive endometriosis (i.e., endometriomas or
deeply infiltrating endometriosis [DIE]) were more likely to
receive postoperative suppression than patients with milder
disease. All studies ranked low for risk of bias in relation to
outcome reporting, with 1 exception [27].

Primary Outcome

Among the 10 studies included, 9 defined recurrence
radiologically as recurrent ovarian endometrioma, and 1
relied on patient-reported recurrence of symptoms as evi-
dence of relapsing endometriosis. Of these 9 studies, 5 used
similar criteria by US (presence of a >2-cm endometrioma),
1 study left the criteria unspecified (US finding of an endo-
metrioma), and 2 studies used either US or MRI findings of
persistent cystic lesion on the ovary. Overall, the incidence
rate of endometriosis recurrence in patients receiving post-
operative suppression with dienogest was 2 recurrences per
100 treated women over a mean duration of 28.5 months
(2.11 events/100 women; 95% CI, 1.43—3.11, 10 studies,
1184 patients, I’=0% fixed effects model). Additional
analysis showed patients on dienogest had 0.89 recurrences
per 1000 woman-months (95% CI, 0.60—1.31, 10 studies,
1184 patients, I” = 26% fixed effects model). The subgroup
analysis of the 9 studies examining endometrioma recur-
rence showed similar results (2.18/100 women; 95% CI,
1.48—3.20, 9 studies, 1148 patients, I?=0% fixed effects
model). In the control group, the incidence rate of endome-
triosis recurrence was significantly higher, at 29 recurrences
per 100 women over a mean duration of 35.7 months
(28.61 events/100 women; 95% CI, 25.66—31.74, 6 studies,
846 patients, I? = 83% fixed effects model). Women without
hormonal suppression had 5.46 recurrences per 1000

woman-months (95% CI, 4.81—-6.19, 6 studies, 846
patients, I? = 84% fixed effects model).

The subgroup analysis performed on only good quality
studies yielded similar findings (3.17 events/100 women;
95% CI, 1.60—6.22, 4 studies, 252 patients, I?=0% fixed
effects model vs 28.45 events/100 women; 95% CI, 25.22
—31.92, 4 studies, 696 patients, I’=89% fixed effects
model). Sensitivity analysis with random effects modeling
did not change the outcome results. These results are pre-
sented in Figs. 2 and 3.

Secondary Outcome

Six studies had a control arm for comparison, all of
which used the same definition of recurrence (i.e., recurrent
endometrioma on imaging). Compared with controls,
patients receiving dienogest therapy were less likely to
have a recurrence of endometriosis (log odds —1.96; 95%
CI, —2.53 to —1.38, p <.001; 6 studies, 1184 patients).
These findings were consistent after the subgroup analysis
of only good quality studies (log odds —1.99; 95% CI,
—2.70 to —1.27, p <.001; 4 studies, 948 patients). See
Fig. 4 for forest plot.

Discussion

In this systematic review and meta-analysis of 10 studies
(9 retrospective cohort and 1 prospective cohort) compris-
ing 2030 patients, we found a low rate of endometriosis
recurrence with postoperative dienogest therapy at 2 events
per 100 women over a mean follow-up period of 28.5
months. The eligible studies for this review overwhelm-
ingly defined recurrence radiologically, as a recurrent ovar-
ian endometrioma (9 of 10 studies). In addition, the odds of
recurrence in patients receiving dienogest were significantly
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Incidence rate of endometriosis recurrence—control. CI = confidence interval.
Events per 100
Study Events Total observations Events 95%-Cl
Adachi-2016 8 41 —-0—’— 19.51 [8.82; 34.87]
Koshiba-2018 23 83 —— 27.71 [18.45; 38.62]
Ota-2015 93 416 ! 22.36 [18.44; 26.67]
Ouchi-2014 80 160 2 ——=+—— 50.00 [42.00; 58.00]
Takaesu-2016 17 79 — 21.52 [13.06; 32.20]
Yamanaka-2017 21 67 —3—.—— 31.34 [20.56; 43.84]
Fixed effect model 846 .O 28.61 [25.66; 31.74]
Random effects model _ 28.40 [20.83; 37.42]
Heterogeneity: /2 = 83%, t° = 0.2033, p < 001 | T T T T !
0 10 20 30 40 50 60

lower than those receiving no postoperative treatment.
These findings support the use of dienogest after conserva-
tive surgery for endometriosis in the management of
women who do not intend to conceive immediately.
Among the 10 studies, 4 in this review were classified as
good quality, and all except 1 were retrospective in design.
Although the findings were consistent across these, large-
scale prospective data are needed to rigorously validate
these findings and quantify the attributable benefit of post-
operative dienogest. Furthermore, recurrence in all but 1
study was defined radiologically, with the appearance of an
ovarian endometrioma. This narrow definition may result in
an underreporting of recurrent disease presenting subtly
with patients’ symptoms or lesions undetectable by imaging
or alternatively may inflate a truly lower risk of recurrence
for other forms of endometriosis such as deep nodules. A
more inclusive definition of recurrence should incorporate
not only radiologic end points but also patient symptoms
(dysmenorrhea, dyspareunia, and pelvic pain), physical
examination findings, and surgical findings when available.

One study relied on patient-reported symptoms as a mea-
sure of recurrence; however, the use of medication in 1 arm
and the absence of a placebo in the control arm allowed for
the placebo effect to contribute to the perceived efficacy of
the active treatment. This highlights the importance of pla-
cebo-controlled RCTs when evaluating complex parameters
such as pain.

The strengths of this study included the systematic
nature of the literature review, which elicited clinically rele-
vant outcomes with long-term follow-up. The broad inclu-
sion criteria enabled us to synthesize important outcome
data from different trials, and the heterogeneity of the anal-
ysis was low [17]. However, these data must be interpreted
in the context of the study design. Nearly all studies
included were retrospective in nature; this potentially intro-
duces selection bias because patients with more extensive
endometriosis may have preferentially received suppressive
therapy and been more encouraged to comply with long-
term treatment. In addition, there was likely potential for
publication bias, with reluctance toward publishing studies

Log odds of endometriosis recurrence for dienogest compared with controls. FE = fixed effects.

Adachi-2016 -3.02[-5.91, -0.13]
Koshiba-2018 '—-—c -1.57 [-3.09, -0.05]
Ota-2015 — . -2.36 [-3.38, -1.34]
Ouchi-2014 -2.71[-5.59, 0.17]
Takaesu-2016 — . -1.23[-2.38, -0.08]
Yamanaka-2017 — . -2.14[-3.41, -0.87]
FE Model - -1.96 [-2.53, -1.38]

| T T i |

-6 -4 -2 0 2

Log Odds Ratio
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in which postoperative suppression failed to show signifi-
cant reduction in recurrence. Understanding which patients
are likely to benefit the most from postoperative suppres-
sion is an important question to address, ideally in the con-
text of a randomized trial. Furthermore, there was
significant heterogeneity within and between studies in the
specific pathology (DIE vs endometrioma) as well as the
stage of disease, if reported at all. Finally, all the studies
included in this review originated from East Asia, which
may limit the generalizability of the findings considering
the ethnic-related differences in endometriosis phenotype
[30].

Furthermore, although the outcomes of interest pre-
sented here are informative in regards to the recommended
management of postoperative endometriosis, they provide
little guidance in patient tolerability, predictors of respon-
siveness to treatment, and efficacy compared with alterna-
tive regimens (such as other progestogens and GnRH
agonist and antagonist therapy).

Complete excision of all visible endometriosis results in
the most substantial and long-lasting improvement in
patients’ symptoms, however such an optimal debulking
cannot always be attained owing to a challenging location
of the lesion or extensive infiltration [31,32]. Incomplete
surgery may cause misclassification of disease persistence
as possible recurrence. Furthermore, microscopic disease
may be present but not recognized intraoperatively. Resid-
ual disease provides a focus for future recurrence, which
may proliferate unchecked in the absence of medical sup-
pression. Indeed, studies have shown that recurrence of
DIE often occurs in the same site of a previous resection
[9]. In addition, recurrent endometriomas occur signifi-
cantly more frequently on the previously operated side
compared with a previously unaffected side (80.6% previ-
ously treated ovary vs 11.3% previously unaffected ovary
vs 8.1% both ovaries) [9]. Taken together, these data under-
lie the importance of complete removal of all endometriotic
lesions, when possible.

Given the chronic nature of the disease and high rates of
postoperative recurrence, patients need safe, long-term
maintenance options for endometriosis. Although the
Cochrane review did not demonstrate significant benefit to
postoperative treatment, numerous RCTs and observational
cohort studies on other medical options, such as CHC, the
levonorgestrel intrauterine systems, and GnRH agonists,
have shown benefit in reducing recurrence and pain symp-
toms, giving clinicians and patients options to tailor the
suppressive therapy to individual needs [24,33—35]. When
patients opt for suppression with agents such as the levonor-
gestrel intrauterine systems or CHC, they not only benefit
from the suppressive effects of these medications on endo-
metriosis but also from reliable contraception, which may
be appealing for many patients within this demographic.
The choice of hormonal suppression may also depend on
economic factors such as drug cost, which has unique and
nuanced implications in different healthcare systems.

Regarding long-term experience with dienogest, there are
limited data, with most of the published research extending
to 15 months of treatment [36]. Two large-scale postap-
proval studies are currently underway, evaluating the safety
and tolerability of dienogest over extended periods of time,
ranging from 2 to 6 years [37,38]. Findings from these stud-
ies will help guide patient counseling and clinical decision
making. The concern of bone mineral density changes with
prolonged use of dienogest has been evaluated in several
trials [39—41]. Although a decrease in bone mineral density
has been observed with treatment up to 52 weeks, partial
recovery follows cessation of use, and the clinical signifi-
cance of these changes remains uncertain.

Conclusion

Patients who receive dienogest after conservative sur-
gery for endometriosis have a low rate of disease recurrence
and are less likely than their untreated counterparts to be
diagnosed with recurrent endometriosis, particularly endo-
metriomas. In view of these findings, future studies are
needed to determine the feasibility of long-term therapy
with dienogest, identify whether a particular subset of
patients is more likely than others to benefit from suppres-
sion, and clarify the optimal postoperative medical regimen
to minimize the risks of disease recurrence.

Supplementary materials

Supplementary material associated with this article can
be found in the online version at https://doi.org/10.1016/].
jmig.2020.05.007.
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