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A B S T R A C T

Objective: To compare the effects of Dienogest (D) and Norethindrone acetate (N) in symptomatic women
with ovarian endometriomas, analyzing the efficacy in reducing endometrioma size and symptom relief
and drug tolerability.
Study design: Retrospective study including 135 symptomatic women with ultrasonographic diagnosis of
ovarian endometrioma. Women were divided into two groups: 1) women who received D 2 mg/day
(group D); 2) women who received N 2.5 mg/day (group N). Women were evaluated at therapy
prescription and after 6 and 12 months of treatment: transvaginal ultrasound was performed to assess
the mean diameter of endometriomas, a Visual Analogue Scale was used to rank endometriosis related
symptoms (dysmenorrhea, dyspareunia, chronic pelvic pain). The main outcome measure was the
comparison between the 2 groups in terms of variations in endometrioma size and endometriosis related
symptoms during the follow-up. Drug tolerability was also analyzed in terms of side effects.
Results: A reduction in ovarian endometrioma size was observed during treatment in both groups, with
no significant differences between groups D and N. Endometriosis related symptoms decreased in both
groups, but the decrease was significantly higher in group D than in group N for all symptoms, both at 6
and 12 months of treatment. Regarding drug tolerability, uterine bleeding/spotting and weight gain were
reported more frequently by women in the group N than women in the group D, both at 6 and 12 months
of treatment.
Conclusion: Progestin therapy with D or N appears to be effective in reducing the size of endometriomas
and related symptoms, with a greater effect on symptoms relief and higher tolerability in women treated
with D.

© 2019 Elsevier B.V. All rights reserved.

Contents lists available at ScienceDirect

European Journal of Obstetrics & Gynecology and
Reproductive Biology

journal homepage: www.else vie r .com/ locat e/e jogrb
Introduction

Endometriosis is an inflammatory disease, characterized by the
growth of endometrial-like tissue outside the uterine cavity [1]. It
affects 5–10% of women of reproductive age and is characterized by
pain and infertility symptoms [2]. The ovary is the most frequently
affected site, with potential unilateral or bilateral involvement [3].
Laparoscopic excision of ovarian endometrioma with stripping
technique used to be considered the treatment of choice in
symptomatic patients with ovarian endometriosis [4]. The main
risks after surgery are the high rate of disease recurrence [5] and
the accidental removal of healthy ovarian tissue, which can
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potentially reduce the ovarian reserve and fertility [6]. Conse-
quently, there is an important concern about the usefulness of
surgical management of ovarian endometriomas.

To date, the main professional bodies [1,7–9] recommend the
use of progestins, with or without estrogens, as first line medical
treatment for symptomatic ovarian endometriosis. This is due to
their favorable safety, efficacy and tolerability and limited costs,
especially in the perspective of a long-term therapy. In some
studies these drugs have also proved useful in the reduction of
ovarian endometrioma size in addition to the improvement of
endometriosis related pain [10,11].

Dienogest (D), a semisynthetic 19-nortestosterone derivative
progestin, has recently introduced as a medical treatment for
endometriosis. Some studies demonstrated a promising ability of
this drug in reducing the size of endometriotic lesions and
associated pain symptoms, with a favorable tolerability profile
[12–14], and also a reduction in the size of recurrent endome-
triomas [15]. Norethindrone acetate (N), a 19-nortestosterone
iversity from ClinicalKey.com by Elsevier on June 11, 2019.
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Table 1
Demographic and clinical characteristics in the study groups (135 women).

Group D (69) Group N (66) P

Agea 37 (29-42) 36 (28-44) 0.75
Body mass indexa 24 (10-25) 25 (20-26) 0.37
Previous deliveriesb 14 (20.3%) 13 (18.8%) 0.93
Previous surgery for endometriosisb 12 11 0.91
Patients with Cyst side monolateralb 46 (66.7%) 50 (75.8%) 0.24
Patients with Cysts side bilateralb 23 (33.3%) 16 (24.2%) 0.24

a Data are presented as median and interquartile range.
b Data are presented as number and percentage.
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derivative progestin, has also been widely used in women with
endometriosis [16–18], although there are few studies that
investigated its efficacy in the treatment of ovarian endometrio-
mas, mainly recurrent endometriomas [10,19]. Ferrero et al. [11]
compared the efficacy of N alone or in combination with letrozole
in the treatment of endometriomas and observed a reduction in
their volume after six months of therapy. Morotti et al. [20] studied
the efficacy of D in the treatment of a subpopulation of women
with rectovaginal endometriosis and pain resistant to N, but only
one study [21] compared the effectiveness of these two progestins
in symptomatic endometriosis.

In the present study, we aimed to compare the effects of D and N
in symptomatic patients with ovarian endometriomas, analyzing
their efficacy in reducing endometrioma size and in relieving
symptoms and tolerability of the drug.

Materials and methods

Subjects

This retrospective study included 141 women of reproductive
age, who were referred to our Center from February 2015 to
February 2017 for endometriosis. Inclusion criteria were: a) age
between 20 and 45 years, b) ultrasonographic diagnosis of the
“typical” mono or bilateral ovarian endometrioma, with a mean
diameter of 40 mm or less, c) the presence of at least one of the
following pain symptoms: dysmenorrhea, chronic pelvic pain,
dyspareunia, d) progestin therapy with D or N for at least 12
months. Exclusion criteria were: a) suspicion or diagnosis of deep
infiltrating endometriosis on clinical and/or ultrasound examina-
tion, b) any hormonal therapy undertaken within three months
before enrollment.

Study design

We retrospectively reviewed data from the clinical records. As
we do in our daily practice, women were evaluated at baseline
visit (V0), when the therapy was prescribed, and after 6 and 12
months of therapy (follow-up visits V1 and V2, respectively).
According to the therapy prescribed at V0, women were divided
into two groups: 1) the first group received Dienogest 2 mg/day
(group D); 2) the second group received Norethindrone acetate
2.5 mg/day (group N), starting both from the first day of
menstruation following the visit. At each visit medical history,
semiological analysis, detailed gynecological examination, trans-
vaginal and transabdominal ultrasound were recorded in all
Fig. 1. Mean diameter of ovarian endometriomas at baseline visit (V0), afte
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women. Data on demographic and clinical characteristics of the
participants were collected: age, body mass index and parity.
During visits the women were asked to rank endometriosis
related symptoms (dysmenorrhea, chronic pelvic pain, dyspar-
eunia) using a numerical Visual Analogue Scale (VAS) from 0
(absence of pain) to 10 (“the maximum pain you could imagine”)
[22]. At each follow-up visits (V1 and V2), women were also asked
to report the presence of side effects related to the treatment
(weight gain, mood disorders, loss of libido, headache, nausea,
swelling, acne, hair loss, breast tenderness, vaginal dryness,
uterine bleeding including spotting). All women gave written
informed consent and the study was approved by our local ethics
committee. All procedures were in accordance with the Helsinki
declaration of 1975.

Ultrasound examination was performed by sonographers
experienced in endometriosis, making a subjective evaluation of
gray-scale and Doppler ultrasound “pattern recognition”: a
“typical” ovarian endometrioma was diagnosed when a unilocular
cyst with ultrasound features of regular wall, ‘ground glass’
echogenicity of the cyst content and poor capsular vascularization
at Power Doppler was observed [23,24]. To assess the size of
ovarian endometriomas, the main diameters (longitudinal, trans-
verse, and antero-posterior) were measured and the mean
diameter was then calculated.

Statistics

Statistical analysis was performed using the Statistical Program
for Social Sciences (IBM SPSS, version 24.0, IBM Co., Armonk, NY).
Changes in clinical symptoms and size of ovarian cysts between V0,
V1 and V2 visits were evaluated by one way analysis of variance.
The results were expressed as median and interquartile range and
as number and percentage. Categorical variables were expressed as
numbers and percentages and evaluated with Chi-Square test. The
r 6 months (V1) and 12 months of treatment (V2) in the study groups.

y from ClinicalKey.com by Elsevier on June 11, 2019.
pyright ©2019. Elsevier Inc. All rights reserved.



Fig. 2. Endometriosis related symptoms VAS scores at baseline visit (VO), after 6
months (V1) and 12 months of treatment (V2) in the study groups.
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Student t-test was used to compare continuous parametric
variables. A P-value of <.05 was considered significant for all tests.

Results

According to the inclusion criteria, of the 141 women enrolled
in the study, 6 women were lost during follow-up (3 were
submitted to surgery for pain resistant to medical therapy, 4 did
not complete the V2 visit), therefore 135 women completed the
study: 69 (51.1%) in the group D and 66 (48.9%) in the group N. All
three women submitted to surgery belonged to group N. The
demographic and clinical characteristics of the 135 women who
completed the study are reported in Table 1. Thirty-nine (28.9%)
had bilateral endometriomas for a total of 174 endometriomas, of
which 92 endometriomas belonged to the group D and 82 to the
group N. No new endometriomas occurred during the follow-up
period in both groups. At V0 the mean diameter of the
endometriomas was 21.07 � 10.23 mm in group D and
20.62 � 10.61 mm in group N. The differences in mean diameters
of the endometriomas between the two groups during follow-up
are shown in Fig. 1. The mean diameter of endometriomas
reduced during follow-up in both group D (�2.51 mm at V1 and
�6.54 mm at V2) and group N (�2.94 mm at V1 and �5.80 mm at
V2), with no significant differences between the two groups
(P = NS at V1 and V2).

Endometriosis associated symptoms in the two groups are
reported in Fig. 2. A marked decrease in pain were detected in both
groups but the decrease was significantly higher in group D than in
group N for all symptoms, both at V1 (chronic pelvic pain P = 0.002,
dysmenorrhea P = 0.001, dyspareunia P < 0.001) and at V2 (chronic
pelvic pain, P < 0.001, dysmenorrhea P < 0.001, dyspareunia
P < 0.001).

Regarding tolerability, side effects during treatment are
reported in Table 2. At V1 38 women (57.6%) in N group reported
side effects, compared with 32 women (46.4%) in group D. The
most frequent side effects at V1 were: uterine bleeding/spotting,
weight gain, vaginal dryness and loss of libido. In particular, both
uterine bleeding/spotting and weight gain were significantly more
frequent in group N (P = 0.03 and P = 0.01, respectively).

At V2 31 women (47.0%) in group N reported side effects,
compared with 26 women (37.7%) in group D. The most frequent
side effects at V2 were: uterine bleeding/spotting, weight gain,
vaginal dryness and loss of libido. In particular, also at this control,
both uterine bleeding/spotting and weight gain were significantly
more frequent in group N (P = 0.04 and P = 0.03, respectively). No
significant differences (P = NS) were found in the other side effects
between the two groups both at V1 and V2. No patients
discontinued therapy due to side effects.

Comment

In this retrospective study we analyzed the efficacy of D and N
in terms of endometrioma size reduction, relief from endometri-
osis related symptoms and tolerability. Our data showed that both
oral administration of D and N can reduce the size of ovarian
endometriomas. In comparison to N, D was more effective in
reducing endometriosis related symptoms both after 6 and 12
months of treatment and was better tolerated. These findings
suggest that both drugs, but in particular D, may represent valid
therapeutic options for the management of endometriomas, in
order to avoid or delay surgery even in short-term administration.

Despite D and N are the most used progestins for the treatment
of endometriosis, only one study compared the effectiveness of the
two progestins in symptomatic patients after 6 months of
treatment [21], finding comparable effects in terms of pain relief,
improvement of sexual function, health related quality of life and
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psychological status, with a greater tolerability profile in women
treated with D.

Dienogest acts on endometriotic lesions by inducing a
hypoestrogenic environment with initial decidualization and
subsequent atrophy of endometriotic implants [25]. Moreover,
recent studies on the analysis of endometriotic tissue taken from
women with ovarian endometriomas treated with D showed
interesting histological features, such as reduced proliferation,
aromatase expression, angiogenesis and increased apoptosis
[26], as well as higher decidualization rate compared to controls
[27]. Similarly, N produces a hypoestrogenic hormonal environ-
ment by suppressing gonadotropins, inhibiting ovulation, and
developing amenorrhea with subsequent decidualization and
atrophy of endometrial tissue [10]. These effects may explain the
reduction in endometrioma size observed in both groups, as well
rsity from ClinicalKey.com by Elsevier on June 11, 2019.
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Table 2
Side effects during treatment in the study groups (135 women).

V1 (after 6 months of treatment) V2 (after 12 months of treatment)

D group (69) N group (66) P D group (69) N group (66) P

Weight gain 11 (15.9) 23 (34.8) 0.01* 10 (14.5) 20 (30.3) 0.03*
Uterine Bleeding/Spotting 7 (10.1) 16 (24.2) 0.03* 6 (8.7) 14 (21.2) 0.04*
Loss of libido 6 (8.7) 11 (16.7) 0.16 5 (7.2) 12 (18.2) 0.06
Vaginal dryness 5 (7.2) 7 (10.6) 0.49 5 (7.2) 7 (10.6) 0.49
Mood disorders 2 (2.9) 5 (7.6) 0.22 1 (1.4) 5 (7.6) 0.08
Breast tenderness 2 (2.9) 5 (7.6) 0.22 1 (1.4) 3 (4.5) 0.29
Bloating or swelling 4 (5.8) 4 (6.1) 0.95 3 (4.3) 4 (6.1) 0.65
Acne 1 (1.4) 1 (1.5) 0.97 1 (1.4) 1 (1.5) 0.97
Headache 3 (4.3) 2 (3.0) 0.69 2 (2.9) 2 (3.0) 0.96
Hair loss 2 (2.9) 1 (1.5) 0.59 2 (2.9) 0 (0.0) N/A
Nausea 1 (1.4) 0 (0.0) N/A 0 (0.0) 0 (0.0) N/A
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as the reduction of endometriosis related symptoms. The
improvement in symptoms was more significant in group D
after 6 and 12 months of treatment. Other studies showed
similar results of D in reducing endometriosis symptoms such as
dyspareunia, dysmenorrhea, premenstrual pain and diffuse
pelvic pain [28,29]. The greater improvement in VAS scores
symptoms during treatment in group D may be related to the
anti-proliferative and anti-inflammatory effects of D on endo-
metriotic cells [30]. Our outcomes are different from the results
of Vercellini et al [21] which found comparable effects of N and D
in terms of pain relief after 6 months of treatment. Regarding the
drug tolerability, uterine bleeding/spotting and weight gain were
reported more frequently by women in the group N than women
in the group D, both at 6 and 12 months of treatment. The data
agree with those of Vercellini et al. [21], which found a greater
tolerability profile in women treated with D compared to women
treated with N.

Considering the negative effect of surgical removal of endome-
triomas on ovarian reserve [6], the reduction of the endometrioma
size and related symptoms with medical therapy may consent to
avoid or delay surgery. The comparison of the two drugs showed
that D may be more effective in reducing endometriosis related
symptoms, even in the short term administration, and better
tolerated. However, comparing D with N, we must consider the
higher cost of D, which may represent a limit for the use of the
drug, especially in the perspective of a long term treatment, as
already reported by others [21,25].

The main limitations of the study are the retrospective design
and the limited number of women. Another drawback is the
absence of a histological diagnosis of endometriomas. However,
we included only women with ‘typical endometriomas’, which can
be safely and correctly diagnosed with transvaginal ultrasound
[23,24].

Progestin therapy with D or N appears to be effective in
reducing the size of endometriomas and endometriosis related
symptom, suggesting a potential role of both drugs in avoiding or
delaying surgery. Effectiveness on symptoms relief, as well as
tolerability profile, was higher in women treated with D. However,
our outcomes cannot be generalized and should be confirmed by
randomized controlled trials, comparing effectiveness, safety and
tolerability of D and N in the long-term treatment of women with
ovarian endometriomas.

Conflict of interest

The authors have no conflicts of interest to disclose.

Acknowledgment

None.
Downloaded for Anonymous User (n/a) at Dokuz Eylül Universit
For personal use only. No other uses without permission. Co
References

[1] Dunselman GAJ, Vermeulen N, Becker C, Calhaz-Jorge C, D’Hooghe T, De Bie B,
et al. ESHRE guideline: management of women with endometriosis. Hum
Reprod 2014;29(3):400–12.

[2] Macer ML, Taylor HS. Endometriosis and infertility. A review of the
pathogenesis and treatment of endometriosis-associated infertility. Obstet
Gynecol Clin North Am 2012;39(4):535–49.

[3] Liu X, Yuan L, Shen F, Zhu Z, Jiang H, Guo SW. Patterns of and risk factors for
recurrence in women with ovarian endometriomas. Obstet Gynecol 2007;109
(6):1411–20.

[4] Muzii L, Bellati F, Palaia I, Plotti F, Manci N, Zullo MA, et al. Laparoscopic
stripping of endometriomas: a randomized trial on different surgical
techniques. Part I: clinical results. Hum Reprod 2005;20(7):1981–6.

[5] Guo SW. Recurrence of endometriosis and its control. Hum Reprod Update
2009;15(4):441–61.

[6] Kitajima M, Defrre S, Dolmans MM, Colette S, Squifflet J, Van Langendonckt A,
et al. Endometriomas as a possible cause of reduced ovarian reserve in women
with endometriosis. Fertil Steril 2011;96(3):685–91.

[7] Practice bulletin no. 114: management of endometriosis. Obstet Gynecol
2010;116(1):223–36.

[8] Leyland N, Casper R, Laberge P, Singh SS, Allen L, Arendas K, et al.
Endometriosis: diagnosis and management. J Obstet Gynaecol Can 2010;32
(7 Suppl 2):S1–32.

[9] Practice Committee of the American Society for Reproductive M. Treatment of
pelvic pain associated with endometriosis: a committee opinion. Fertil Steril
2014;101(4):927–35.

[10] Muneyyirci-Delale O, Anopa J, Charles C, Mathur D, Parris R, Cutler JB, et al.
Medical management of recurrent endometrioma with long-term norethin-
drone acetate. Int J Womens Health 2012;4:149–54.

[11] Ferrero S, Remorgida V, Venturini PL, Leone Roberti Maggiore U. Norethister-
one acetate versus norethisterone acetate combined with letrozole for the
treatment of ovarian endometriotic cysts: a patient preference study. Eur J
Obstet Gynecol Reprod Biol 2014;174:117–22.

[12] Harada T, Taniguchi F. Dienogest: a new therapeutic agent for the treatment of
endometriosis. Women’s Health (Lon, Engl) 2010;6(1):27–35.

[13] Momoeda M, Harada T, Terakawa N, Aso T, Fukunaga M, Hagino H, et al. Long-
term use of dienogest for the treatment of endometriosis. J Obstet Gynaecol
Res 2009;35(6):1069–76.

[14] Andres M, de P, Lopes LA, Baracat EC, Podgaec S. Dienogest in the treatment of
endometriosis: systematic review. Arch Gynecol Obstet 2015;292(3):523–9.

[15] Park SY, Kim SH, Chae HD, Kim CH, Kang BM. Efficacy and safety of dienogest in
patients with endometriosis: a single-center observational study over 12
months. Clin Exp Reprod Med 2016;43(4):215–20.

[16] Ferrero S, Camerini G, Ragni N, Venturini PL, Biscaldi E, Remorgida V.
Norethisterone acetate in the treatment pf colorectal endometriosis: a pilot
study. Hum Reprod 2010;25:94–100.

[17] Kaser DJ, Missmer SA, Berry KF, Laufer MR. Use of norethindrone acetate alone
for postoperative suppression of endometriosis symptoms. J Pediatr Adolesc
Gynecol 2012;25:105–8.

[18] Vercellini P, Pietropaolo G, De Giorgi O, Pasin R, Chiodini A, Crosignani PG.
Treatment of symptomatic rectovaginal endometriosis with an estrogen-
progestogen combination versus low-dose norethindrone acetate. Fertil Steril
2005;84:1375–87.

[19] Taniguchi F, Enatsu A, Ikebuchi A, Yamane E, Moriyama M, Murakami J, et al.
Efficacy of norethisterone in patients with ovarian endometrioma. Yonago
Acta Med 2017;60(September (3)):182–5.

[20] Morotti M, Sozzi F, Remorgida V, Venturini PL, Ferrero S. Dienogest in women
with persistent endometriosis-related pelvic pain during norethisterone
acetate treatment. Eur J Obstet Gynecol Reprod Biol 2014;183
(December):188–92.

[21] Vercellini P, Bracco B, Mosconi P, Roberto A, Alberico D, Dhouha D, et al.
Norethindrone acetate or dienogest for the treatment of symptomatic
endometriosis: a before and after study. Fertil Steril 2016;105(3):734–43.

[22] Huskisson EC. Measurement fo pain. Lancet 1974;2(7889):1127–31.
y from ClinicalKey.com by Elsevier on June 11, 2019.
pyright ©2019. Elsevier Inc. All rights reserved.

http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0005
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0005
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0005
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0010
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0010
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0010
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0015
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0015
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0015
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0020
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0020
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0020
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0025
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0025
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0030
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0030
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0030
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0035
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0035
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0040
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0040
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0040
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0045
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0045
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0045
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0050
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0050
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0050
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0055
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0055
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0055
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0055
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0060
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0060
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0065
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0065
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0065
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0070
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0070
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0075
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0075
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0075
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0080
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0080
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0080
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0085
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0085
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0085
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0090
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0090
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0090
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0090
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0095
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0095
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0095
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0100
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0100
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0100
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0100
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0105
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0105
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0105
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0110


124 S. Del Forno et al. / European Journal of Obstetrics & Gynecology and Reproductive Biology 238 (2019) 120–124
[23] Van Holsbeke C, Van Calster B, Guerriero S, Savelli L, Paladini D, Lissoni AA,
et al. Endometriomas: their ultrasound characteristics. Ultrasound Obstet
Gynecol 2010;35(6):730–40.

[24] Sokalska A, Timmerman D, Testa AC, Van Holsbeke C, Lissoni AA, Leone FPG,
et al. Diagnostic accuracy of transvaginal ultrasound examination for assigning
a specific diagnosis to adnexal masses. Ultrasound Obstet Gynecol 2009;34
(4):462–70.

[25] Bizzarri N, Remorgida V, Leone Roberti Maggiore U, Scala C, Tafi E, Ghirardi V,
et al. Dienogest in the treatment of endometriosis. Expert Opin Pharmacother
2014;15(13):1889–902.

[26] Miyashita M, Koga K, Takamura M, Izumi G, Nagai M, Harada M, et al.
Dienogest reduces proliferation, aromatase expression and angiogenesis,
and increases apoptosis in human endometriosis. Gynecol Endocrinol
2014;30(9):644–8.
Downloaded for Anonymous User (n/a) at Dokuz Eylül Unive
For personal use only. No other uses without permission
[27] Mabrouk M, Paradisi R, Arena A, Del Forno S, Matteucci C, Zannoni L, et al.
Short-term histopathological effects of dienogest therapy on ovarian
endometriomas: in vivo, nonrandomized, controlled trial. Gynecol Endocrinol
2018;34(May (5)):399–403.

[28] Kohler G, Faustmann TA, Gerlinger C, Seitz C, Mueck AO. A dose-ranging study
to determine the efficacy and safety of 1, 2, and 4 mg of dienogest daily for
endometriosis. Int J Gynecol Obstet 2010;108(1):21–5.

[29] Harada T, Momoeda M, Taketani Y, Aso T, Fukunaga M, Hagino H, et al.
Dienogest is as effective as intranasal buserelin acetate for the relief of pain
symptoms associated with endometriosis-a randomized, double-blind,
multicenter, controlled trial. Fertil Steril 2009;91(3):675–81.

[30] Grandi G, Mueller M, Bersinger NA, Cagnacci A, Volpe A, McKinnon B. Does
dienogest influence the inflammatory response of endometriotic cells? A
systematic review. Inflamm Res 2016;65(3):183–92.
rsity from ClinicalKey.com by Elsevier on June 11, 2019.
. Copyright ©2019. Elsevier Inc. All rights reserved.

http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0115
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0115
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0115
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0120
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0120
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0120
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0120
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0125
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0125
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0125
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0130
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0130
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0130
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0130
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0135
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0135
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0135
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0135
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0140
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0140
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0140
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0145
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0145
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0145
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0145
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0150
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0150
http://refhub.elsevier.com/S0301-2115(19)30165-4/sbref0150

	Dienogest or Norethindrone acetate for the treatment of ovarian endometriomas: Can we avoid surgery?
	Introduction
	Materials and methods
	Subjects
	Study design
	Statistics

	Results
	Comment
	Conflict of interest
	Acknowledgment
	References


