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Long-term therapy with dienogest or  
other oral cyclic estrogen-progestogen  
can reduce the need for ovarian 
endometrioma surgery
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Giuseppe Ciravolo2, Elisa Gozzini1,2, Jacopo Conforti1,2,  
Antonella Cromi3, Antonio Simone Laganà4,5 , Fabio Ghezzi3 and 
Franco Odicino1,2

Abstract
Background: Almost 10% of women in reproductive age are diagnosed with ovarian endometriomas and can experience 
symptoms and infertility disorders. Ovarian endometriomas can be treated with medical or surgical therapy.
Objective: To assess whether long-term therapy with dienogest or oral cyclic estrogen-progestogens is effective in 
reducing the size of ovarian endometriomas, alleviating associated symptoms, and reducing the requirement for surgery.
Design: Prospective non-interventional cohort study.
Methods: We enrolled childbearing women diagnosed with ovarian endometriomas. We collected demographic, 
clinical, and surgical data, including the evaluation of ovarian endometrioma-associated symptoms and pain using the 
visual analog scale. We grouped the women according to treatment regimen into dienogest, estrogen-progestogens, 
and no-treatment. Patient’s assessment was performed at baseline and after 12 months evaluating the largest ovarian 
endometrioma diameter (in millimeters) and the associated symptoms. Furthermore, we analyzed the impact of 
hormonal treatment in a sub-group of women fulfilling at baseline the criteria for a first-line surgical approach (ovarian 
endometrioma > 30 mm with visual analog scale > 8 or ovarian endometrioma > 40 mm before assisted reproductive 
treatments or any ovarian endometrioma(s) > 60 mm).
Results: We enrolled 142 patients: 62, 38, and 42 in dienogest, estrogen-progestogens, and no-treatment groups, 
respectively. No significant differences were found regarding baseline characteristics. After 12 months, the mean largest 
ovarian endometrioma diameter increased in the no-treatment group (31.1 versus 33.8; p < 0.01), while a significant 
reduction was registered in the dienogest (35.1 versus 25.8; p < 0.01) and estrogen-progestogens (28.4 versus 16.7; 
p < 0.01) groups; no significant difference in ovarian endometrioma diameter reduction between these two latter 
groups was noted (p = 0.18). Ovarian endometrioma-associated symptoms and pain improved in dienogest and estrogen-
progestogens groups, with a significantly greater effect for dienogest than for estrogen-progestogens for dysmenorrhea 
(74% versus 59%; p < 0.01). In the sub-group of women eligible for first-line surgery at baseline, long-term treatment 
with dienogest and estrogen-progestogens reduced surgical eligibility by 30%.
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Conclusions: Decreased mean largest ovarian endometriomas’diameter after 12 months and reduction of the need for 
surgical treatment by 30% were observed in dienogest and estrogen-progestogens groups. Long-term treatment with 
dienogest had a greater effect in alleviating dysmenorrhea and pain.
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Introduction

Endometriosis is a benign, chronic inflammatory condi-
tion characterized by endometrial tissue outside the 
uterus, and the etiology is probably multifactorial.1 
Endometriosis often causes pain, dysmenorrhea, dyspare-
unia, non-cyclical pelvic pain, and infertility disorders.2 
Almost 10% of women in reproductive age are diagnosed 
with ovarian endometriomas (OMAs), that is, localization 
of endometriosis in the ovaries.3 OMAs diagnosis is based 
on ultrasound assessment, typically using a transvaginal 
approach, with a good mean specificity and sensitivity, 
both nearly 95%.4

OMAs can be treated with medical or surgical therapy, 
and in-vitro fertilization (IVF) can be used in case of infer-
tility.2,5,6 Medical treatment for symptomatic OMAs has 
been suggested to control pain, and to prevent recurrences, 
through the suppression of endogenous estrogen produc-
tion.7,8 Surgical removal of OMAs can improve endome-
triosis-associated pain and accessibility of the follicles in 
the case of IVF procedures, even though there is a negative 
impact on ovarian reserve and has a recurrence rate near to 
10% per year.9–12 Of note, a second surgery for recurrent 
OMAs is associated with a greater loss of ovarian tissue 
and reserve.13 The association of medical treatment and 
surgery can be used to further control symptoms and pain 
and to prevent recurrence.14 The choice of medical treat-
ment depends on the possibility of a long-term use with a 
good compliance and few side effects,15 using usually pro-
gestogens or estrogens-progestogens.2 Some authors 
reported a progressive decrease in the size of the OMAs in 
women taking dienogest 2 mg daily for at least 6 
months,16–18 while others analyzed the impact of estrogen-
progestogens therapy.19 Other relevant literature aims to 
compare the effect of a single progestin with that of estro-
gen-progestogens pills in the treatment of patients with 
OMAs.20 In fact, the use of dienogest without estrogens 
can have a more beneficial effect on OMAs than estrogen-
progestogens,18 with a potential role in reducing the need 
of surgery.21

The objective of this longitudinal observational study is 
to assess the impact of first-line medical therapy with dien-
ogest or other cyclic estrogen-progestogens on the size of 
OMAs and related symptoms. Furthermore, we explored 

the eventual effects of the aforementioned medical treat-
ments, in reducing the need for surgical approach.

Material and methods

Study design and setting

We conducted a prospective non-interventional cohort 
study in two tertiary academic hospitals (University of 
Brescia, Brescia, and University of Insubria, Varese), 
enrolling childbearing women, aged at least 18 years, diag-
nosed with OMA(s) who were referred to the endometrio-
sis outpatient clinic at each participating center, from 
January 2022 to June 2022. The diagnosis of OMA was 
performed by transvaginal ultrasound (TV-US) scans 
based on pattern recognition carried out by GB, EBG, CC, 
DOR, EG, and JC. At least two TV-US assessments were 
conducted on each woman by a different operator, to guar-
antee an inter-operator agreement in the pattern recogni-
tion; furthermore, in each TV-US assessment, the 
measurements of the OMAs were recorded and finally 
used to calculate the means used in this study. In case of 
inter-operator disagreement, the woman was excluded 
from the study. OMA is represented by a regular margins 
mass, with ground glass echogenicity, one to four cyst loc-
ules, and no papillation with detectable blood flow on 
color or power Doppler.22–24 We included women aged 18 
years or older, with or without desire for pregnancy, 
regardless of the parity, with one or more OMAs measur-
ing at least 20 mm. Exclusion criteria were premenarchal 
and menopausal status and a history of previous treatment 
with progestogens or estrogen-progestogens or surgery for 
endometriosis; we have also excluded patients that under-
went surgery as first-line treatment.

We collected demographic (including age, body mass 
index (BMI), previous surgery, and nulligravida rates) and 
clinical (such as largest mean and median OMA diameter, 
bilaterality of the OMAs, type of hormonal treatment if 
used, the need for subsequent surgery) details, including 
the evaluation of OMA-associated symptoms and pain 
using the visual analog scale (VAS) at baseline, corre-
sponding to the first approach to the patient. Investigated 
symptoms were dysmenorrhea, dyspareunia, and chronic 
pelvic pain (CPP).



Ferrari et al. 3

Clinical management, using oral dienogest (2 mg/die), 
others using oral estrogen-progestogens or no-treatment, 
was chosen before and independently from the study 
recruitment, mainly depending on patient’s preference or 
choice. Dienogest was administered daily without any 
drug-free interval, and oral EPs were instead administrated 
cyclically. A TV-US assessment was performed at baseline 
(before starting hormonal treatment) and after 12 months to 
evaluate the largest OMA diameter (in millimeters); fur-
thermore, we reassessed and analyzed the associated symp-
toms and pain using VAS, respectively, at baseline and after 
12 months. In case of bilateral OMAs, we considered the 
largest diameter to assess the effect of the treatment. In case 
of refusal by the patient to take hormonal treatment, she 
was however enrolled in the study and undertook the same 
clinical assessment at baseline and after 12 months.

Based on treatment modalities, we grouped the popula-
tion in three clinical management groups as follows: dien-
ogest (D), estrogen-progestogens (EPs), and no-treatment 
(NoT) group.

The primary aim of the study was to demonstrate a 
reduction of the largest OMA diameter in each treatment 
group (D and EPs) after 12 months when compared to the 
women that did not receive any treatment (NoT group).

The secondary aim of the study is to investigate the 
magnitude of the OMA-related symptoms before and after 
treatment and their eventual reduction in the three groups.

We have also planned a post hoc analysis about the 
impact of hormonal treatment in a sub-group of women eli-
gible at baseline for surgery fulfilling well-known criteria 
(OMA > 30 mm with VAS > 8 or OMA > 40 mm before 
assisted reproductive treatments or any OMAs > 60 mm23), 
that refused to undergo surgery as first-line treatment.

We followed the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) guide-
lines to report our study as recommended for observational 
studies.25

Sample size

In a sample of 25 consecutive historical women that 
attended our clinic, we found a mean and median OMA 
largest diameter of 35 mm (SD 9 mm), and hence, we esti-
mated a decrease of 25% of the diameter as a comparison 
outcome of interest after 12 months, between each treat-
ment groups (D and EPs) and the NoT group. The proba-
bility was 85% that the study will detect a difference at a 
two-sided 0.05 significance level, if the true difference 
between each treatment group was at least 25%, with a 
total of 85 women enrolled with a ratio 2:2:1, namely, at 
least 34, 34, and 17 women, respectively, for D, EPs, and 
NoT. We planned a different sample size for the last group, 
using the aforementioned ratio, because we presumed that 
most of the women would be keen to undertake the pro-
posed hormonal treatment.

Statistical analysis

Descriptive statistics were reported as mean with standard 
deviation (SD) and median with interquartile range (IQR) 
for continuous variables, while categorical variables were 
presented as numbers and percentages. To compare data 
between baseline and the 12-month follow-up, appropriate 
statistical tests were utilized. Continuous variables were 
analyzed using either the independent samples t-test, one-
way repeated-measures analysis of variance, or the 
Wilcoxon test, depending on the data distribution. 
Categorical variables were assessed using either the 
Pearson chi-square test or Fisher’s exact test. All statistical 
analyses were performed using GraphPad Prism (version 
9.5.1 (528) for iMac). Statistical significance was consid-
ered for p < 0.05.

Results

During the study period, we enrolled 153 women diag-
nosed with OMAs referred to our clinics, and we finally 
analyzed 142 of them (11 patients were lost to follow-up) 
during the follow-up (Figure 1). Mean age was 36.3 (SD 
8.4) years with a mean BMI 22.6 (SD 1.9) and a mean 
OMA diameter equal to 30 mm (SD 11.6); bilateral OMAs 
was seen in 47 patients (33.3%). According to the study 
groups, we enrolled 62, 38, and 42 women into the D, EPs, 
and NoT groups, respectively. At baseline, the groups were 
homogeneous for medical history, BMI, mean and median 
largest OMA diameter, and previous non-gynecological 
surgeries (Table 1). Bilateral OMAs were seen in 28 
(45.2%), 10 (27%), and 9 (21%) patients, respectively, in 
D, EPS, and NoT groups (p = 0.026). At baseline, we failed 
to notice any significant difference in the magnitude of 
referred symptoms (Table 2).

At baseline, the largest mean and median OMA diame-
ter in D were, respectively, 35.1 mm (SD 12.5) and 35 mm 
(IQR 23–44), and after 12 months, the mean and median 
diameter were 25.8 mm (SD 15.2) and 28 mm (IQR 14–
39), respectively, with a statistically significant difference 
(p < 0.01), as can be seen in Table 3. The rate of bilateral 
OMAs dropped from 45.2% (28 patients) to 22.6% (14 
patients) with a significant incidence rate difference (1:4; 
95% CI 1:48–1:2; p = 0.03). The prevalence rates of dys-
menorrhea decreased from 79% to 29%, dyspareunia from 
51% to 29%, and CPP from 41% to 25%, with an improve-
ment of VAS score for each symptom.

In EPs, the largest mean and median OMA diameter 
were 28.4 (SD 8.7) and 30 (22–37) mm, respectively, 
while after 12 months, it was 16.7 (2.5) and 20 (13–30) 
with a significant difference (p < 0.01), as can be seen in 
Table 3. Dysmenorrhea decreased from 76% to 42%, dys-
pareunia from 51% to 44%, and CPP pain from 42% to 
21%, with a significant improvement of VAS score for 
each symptom. The rate of bilateral OMAs dropped from 
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27% (10 patients) to 14% (4 patients) without a significant 
incidence rate difference (1:6; 95% CI −1:28 to 1:3; 
p = 0.30).

In NoT, the largest mean and median OMA diameters 
were 31.1 (SD 13.7) and 31 (20–44) mm, respectively, 
while after 12 months, we found increased mean and 
median largest diameters, respectively, 33.8 (SD 14.5) and 
32.5 (21–44) mm, even with a significant difference 
(p = 0.01), as can be seen in Table 3. Prevalence of dys-
menorrhea increased from 47% to 50%, that of dyspareu-
nia decreased from 35% to 33%, and CPP was unmodified 
(38%). The rate of bilateral OMAs remained stable to 21% 
(9 patients).

Overall, an aggregate analysis of D and EPs versus 
group NoT confirmed a significant reduction of the largest 
OMA diameter (p = 0.001) and the prevalence of all symp-
toms (p = 0.001).

The were no significative difference between D and 
EPs in the reduction of the mean largest OMA diameter 
(p = 0.129). Regarding the control of the symptoms, there 
was a significant reduction of dysmenorrhea (p = 0.001) in 
D compared to that in EPs, while dyspareunia (p = 0.18) 
and CPP (p = 0.22) decreased without a significant differ-
ence compared to EPs.

The post hoc analysis was performed considering, at 
baseline, a sub-group of 20 women (14%) eligible for 

Figure 1. Study flowchart.
OMA: ovarian endometrioma; D: dienogest; EPs: estro-progestogens; NoT: no treatment.

Table 1. Characteristics at baseline for all patients and for dienogest (D), estrogen-progestogens (EPs), and no-treatment (NoT) 
groups.

All patients (n = 142) D (n = 62) EPs (n = 38) NoT (n = 42) p-Value

Age 35.5 (9.8) 35 (9.7) 35.8 (7.8) 37.9 (7.7) 0.09
BMI 22.5 (2.1) 22.3 (2.7) 22.8 (1.3) 22.6 (1.9) 0.29
Previous surgery 59 (41%) 24 (38%) 15 (39%) 20 (45%) 0.13
Mean OMA diameter 33.1 (11.2) 35.1 (12.5) 28.4 (8.7) 31.1 (13.7) 0.24
Median OMA diameter 33.0 (22–43) 35.0 (23–44) 30.0 (22–37) 30.0 (20–44) 0.19
Bilateral OMAs 48 (33.8%) 28 (45.2%) 10 (27%) 9 (21.4%) 0.026

BMI: body mass index; OMA: ovarian endometrioma(s).
Data are expressed as mean (standard deviation), or median (interquartile range) or n (rate); mean and median OMA are expressed in millimeters.
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surgery (according to previously declared surgical criteria), 
who refused first-line surgical treatment. Half of them (10 
patients) refused to undergo any hormonal treatment and 
hence were enrolled in NoT, while the remaining were 
enrolled in D (5 patients) and EPs (5 patients). After 12 
months, 30% of the women (n = 3), enrolled in D and EPs, 
failed to meet surgical criteria and continued hormonal treat-
ment, avoiding surgery. In the NoT group, 4 patients (40%) 
underwent urgent surgery due to severe pelvic pain, while 
the remaining 30%, after 12 months, maintained the surgical 
criteria and hence were counseled for surgical option.

Discussion

In our study, we enrolled 142 patients affected by OMAs, 
and we reported a significant reduction in the largest diam-
eter of the ovarian lesion and prevalence of symptoms 
after 1 year of hormonal therapy, either with dienogest or 
estrogen-progestogens treatment. Of note, no difference 
was noted in OMA diameter decrement between these two 
treatment groups. Dienogest seems to be more effective in 
the control of associated OMA’s symptoms. Finally, hor-
monal therapy, either with dienogest or estrogen-progesto-
gens, led to a 25% decrement in women’s eligibility for 
surgery after 1 year.

Dienogest can reduce OMA up to 75% in volume26,27 
and 40% in diameter,13,17,26 and in literature, its safety, 

tolerability, and efficacy in the long-term treatment of 
symptomatic endometriosis are well demonstrated.17,20,28 A 
randomized controlled trial (comparing the efficacy of oral 
dienogest at a daily dose of 2 mg over a 12-week period 
with placebo) reported a significant reduction in the mean 
pain score in patients with endometriosis.20 Our results are 
consistent with these data, scoring a reduction by 30% of 
the OMA’s largest diameter at 12 months, with a signifi-
cant reduction of all the associated symptoms. Estrogen-
progestogens are, according to guidelines, the first-line 
medical therapy in women with OMAs, compared to pro-
gestin-only pills.26 Harada et al.29 analyzed the efficacy of 
EPs showing a significant volume reduction of OMAs 
treated with monophasic EPs (ethinylestradiol and nore-
thisterone), which was not observed in the placebo group. 
In line with our findings, in another randomized trial, an 
improved control of pain associated to OMAs was recorded 
using medical treatment with EPs (ethinylestradiol and 
drospirenone).30

Angioni et al.20 enrolled patients with OMA who started 
treatment with dienogest or dienogest plus ethinylestradiol 
and found that a significant reduction in the diameter of 
the lesion was observed only in the dienogest group. On 
the contrary, Xholli et al.26 found that both dienogest and 
estrogen-progestogens were effective in reducing OMA 
volume and with a prominent effect during dienogest 
alone, similar to Vercellini et al.31 who reported a better 

Table 2. Comparisons of OMA associated symptoms at baseline (TB) and after 12 months (T12), in dienogest (D), estrogen-
progestogens (EPs), and no-treatment (NoT) groups.

D (n = 62) EPs (n = 38) NoT (n = 42)

 TB T12 TB T12 TB T12

Dysmenorrhea 49 (79%) 18 (29%) 29 (76%) 22 (42%) 20 (47%) 21 (50%)
VAS for dysmenorrhea 5.59 (4.1) 1.41 (2.7) 5.44 (3.1) 3.15 (3.3) 5.19 (3.4) 5.28 (3.5)
Dyspareunia 32 (51%) 17 (27%) 22 (57%) 17(44%) 15 (35%) 14(33%)
VAS for dyspareunia 3.38 (3.8) 1.87 (2.76) 4.10 (3.5) 2.55 (3.2) 2.95 (3.2) 3.2 (3.3)
CPP 26 (41%) 16 (25%) 16 (42%) 9 (21%) 16 (38%) 16 (38%)
VAS for CPP 1.98 (2.7) 1.09 (2.0) 1.57 (2.5) 1.02 (2.1) 1.95 (2.9) 1.85 (2.7)

VAS: visual analog scale; CPP: chronic pelvic pain.
Data are reported as n (rate) and score (standard deviation).

Table 3. Comparisons of OMA diameters at baseline (TB) and after 12 months (T12), in dienogest (D), estrogen-progestogens 
(EPs), and no-treatment (NoT) groups.

D (n = 62) EPs (n = 38) NoT (n = 42)

 TB T12 p-Value TB T12 p-Value TB T12 p-Value

Mean OMA diameter 35.1 (12.5) 25.8 (15.2) <0.01 28.4 (8.7) 16.7 (2.5) <0.01 31.1 (13.7) 33.8 (14.5) <0.01
Median OMA diameter 35 (23–44) 28 (14–39) <0.01 30 (22–37) 20 (13–30) <0.01 31 (20–44) 32.5 (21–44) <0.01
Bilateral OMAs 28 (45.2%) 14 (22.6%) 0.03 10 (27%) 4 (10.8%) 0.30 9 (21.4%) 9 (21.4%) -

TB: diameters at baseline; BMI: body mass index; OMA: ovarian endometrioma(s).
Data are expressed as mean (standard deviation), or median (interquartile range) or n (rate); mean and median OMA are expressed in millimeters.
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control of dysmenorrhea in patients treated with dienogest. 
Our results support that medical treatment could be a valid 
option, both using dienogest or EPs treatment with an 
improvement in the magnitude of symptoms and reduction 
of the largest diameter of the OMAs. Furthermore, it seems 
that the use of dienogest without the estrogens could have 
a more beneficial effect on OMAs symptoms but not on 
the size of the OMAs.

For many years, the most appropriate treatment of OMA 
was considered the surgical approach,32 but this view 
changed24 with the accumulated evidence of adverse effects 
induced by surgery on ovarian reserve33–35 and the high rate 
of OMA recurrence, nearly 40%–50% at 5 years.36 The 
improvement in ultrasonography and sonographers’skills 
led to an earlier detection of OMA recurrence, when they 
are smaller, less fibrotic, and more responsive to medical 
therapy,37 which can help reduce the risk of subsequent sur-
gery.26,38 Many authors have shown that OMA per se can 
impair the ovarian function because endometriotic cysts 
have been reported to contain high levels of reactive oxy-
gen species (ROS), iron, inflammatory molecules, and cel-
lular damaging factors.39 Speculation of many authors 
reported that a reduction of the size of OMA can decrease 
the magnitude of the toxic substances that lead to oxidative 
stress and fibrogenetic effect.18

The most recent guidelines suggest a tailor-made 
approach for the management of OMAs, based on the larg-
est diameter and associated symptoms and taking into 
account the woman’s desire to conceive and personal pref-
erences.2 Control of pain and improvement of quality of 
life (QoL) are the primary goals of the treatment, and an 
effective, safe, and well-tolerated therapy, suitable for 
long-term use, is fundamental.1

Considering the potential impairment of the ovarian 
reserve because of the presence of OMAs or following the 
ovarian surgery and the high risk of recurrence increasing 
with time, a long-term hormonal suppressive therapy 
should be advisable to decrease the first and second rate 
surgeries.40 In literature, we did not find studies evaluating 
the rate of avoidable surgery in women with big sympto-
matic OMAs treated with medical therapy, even if there 
are some supporting reports.18 In the post hoc analysis of 
our study, we reported a 30% reduction in the surgical eli-
gibility after 1 year of treatment in a sub-group of women 
initially suitable for surgery; notably, we failed to find 
worsening outcomes in relation to an increment in OMAs’ 
diameter and prevalence of symptoms. These findings sug-
gest the utility of hormonal treatment as a first-line 
approach even in big symptomatic OMAs. As a deductive 
conclusion, avoiding any hormonal treatment for women 
eligible to surgery can lead to urgent surgery, which could 
be potentially avoided in women who undertake D or EPs.

Our study presents some limits. First, it is a non-rand-
omized study with a discrete sample size, and hence, we 
cannot exclude a selection bias. Again, the diagnosis of 

OMAs was not confirmed by histology, but it was based on 
ultrasound, even if, given its high accuracy, it can be con-
sidered a reliable method.4 We did not explore the effect of 
the hormonal treatment on the ovarian reserve dosing 
serum anti-mullerian hormone at baseline and after 12 
months, and unfortunately data on the side effects of the 
hormonal treatment (such as the bleeding pattern) were not 
collected in this study, in addition to other potentially rel-
evant confounders such as education level, marital status, 
age at diagnosis, age of the first symptoms, and age at 
menarche. The strengths of our study are represented by 
the TV-US evaluation by at least two expert sonographers 
to guarantee interoperator agreement and hence reliable 
measurement, the low rate of lost women to follow-up, the 
rigorous inclusion criteria, the encouraging results in line 
with literature insights, and because these data derive from 
a real-world management of these women in two big refer-
rals centers with a long-term follow-up protocol.

Conclusion

Hormal treatment in women with OMAs can be a worth-
while option, also for those women reluctant to undergo 
surgery at first instance. Of course, further randomized 
clinical trials are needed, but our results confirm that hor-
mal treatment is effective either on the symptoms or on the 
OMA largest diameter. The reduction in the need for sur-
gery is reached without worsening of the size of the 
lesion(s) and burden of symptoms, where dienogest seems 
to be the best approach for the latter effect. Finally, it has 
not yet been studied how long-lasting and progressive the 
effects of hormonal treatment are, and hence, further pro-
spective multicenter studies are warranted.
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