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Recurrent Endometriosis: Multicenter Data
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Abstract
This study aimed to assess whether dienogest (DNG) is also effective in patients with recurrent endometriosis based on
multicenter data of 121 women who were clinically diagnosed as having recurrent endometriosis and treated for more than
24 weeks with DNG (2 mg daily). We evaluated the changes in endometriosis-associated pain scores (visual analog scale
[VAS]), serum cancer antigen 125 (CA-125) levels, and endometrioma sizes following DNG medication in these women along
with adverse events associated with DNG medication. The mean duration of DNG treatment was 57.80 (24.08) weeks, and
during continuation of DNG, the mean VAS score was 5.03 (1.73) at baseline and significantly decreased to 2.46 (1.32) at
24 weeks after taking DNG. In subgroup analysis, the trend of pain-related symptoms was compared between the symptom-
only recurrence group and the recurrent endometrioma group. In both groups, the pain scores decreased significantly during
the first 24 weeks but remained relatively unchanged thereafter. Moreover, the size of recurrent endometriomas and CA-125
levels also decreased significantly compared to baseline. The mean size of recurrent endometriomas was 3.77 (1.59) cm in
diameter and decreased to 2.74 (1.53) cm after 24 weeks of DNG treatment (P for trend < .001). The mean CA-125 level was
80.04 U/mL at baseline and significantly decreased to 33.11 U/mL after taking DNG for 24 weeks and lasted until 72 weeks
(P for trend ¼ .0288). Overall, 51 (42.15%) patients reported adverse events, and the most common one was irregular
bleeding pattern (29.75%, 36/121). In conclusion, DNG was found to be effective in reducing the size of endometriomas and
provided symptomatic relief in this cohort of women with recurrent endometriosis.
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Introduction

Endometriosis, defined as the implantation of endometrial

stroma and gland outside the uterus, is a benign disease pre-

valent in up to 10% of reproductive-age women.1 This

condition is associated with both pelvic pain and infertility and

may negatively affect the quality of life in severe cases. In

patients with endometriosis, surgical treatment is often per-

formed to improve pain and rate of spontaneous pregnancy.
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However, even after excising all visible disease and restoring

normal anatomic relationships of pelvic organs, symptoms

recur in at least 10% to 20% of treated women per year.2,3

Without postoperative medication, 45% to 55% of patients who

had been treated surgically require further surgery by 5 to 7

years because of recurrent endometriosis.4 Recent reports sug-

gest that second surgery for recurrent endometrioma is associ-

ated with a higher loss of ovarian tissue and ovarian reserve

evaluated by antimüllerian hormone, antral follicle count, and

ovarian volume compared to first surgery.5,6 Therefore, pre-

venting recurrence after surgical treatment is becoming routine

management in patients with endometriosis.

Once the recurrence is diagnosed, an alternative option other

than the second surgery is medical treatment for recurrent dis-

ease. Current options for medical treatment include

gonadotropin-releasing hormone (GnRH) agonists, progestins,

levonorgestrel-releasing intrauterine system, or combined oral

contraceptives (OCs). Although OCs are the most commonly

prescribed medication for endometriosis for decades, OCs have

been criticized for lack of evidence for therapeutic efficacy and

for increasing the risk of thromboembolism,7,8 and progestin-

only pill is suggested as a better first-line treatment option for

endometriosis by some investigators.7,9 In particular, dienogest

(DNG) has received spotlight as a targeted progestin for endo-

metriosis for its unique characteristics.10-13 Dienogest is a deri-

vative of 19-nortestosterone, providing some pharmacological

benefits relevant to the treatment of endometriosis, including

high selectivity for progesterone receptors and progestogenic

effects on the endometrium that lead to effective disease reduc-

tion. It exerts minimal androgenic, mineralocorticoid, and glu-

cocorticoid activitieswith onlymoderate suppression of estrogen

levels.11,14,15 In a randomized, multicenter trial of 252 partici-

pants, DNG showed equivalent efficacy to depot leuprolide in

relieving the pain associated with endometriosis.13 In contrast

to GnRH agonist that have risk of bone loss following long-

term use, DNG also showed favorable safety profile in a study

of 151 participants with a mean follow-up of 61 weeks.12

Although DNG has improved endometriosis-related symp-

toms and reduced recurrence after surgical treatment of endome-

triosis in previous studies,11-13,16 efficacy of DNG on recurrent

endometriosis is not well established. Considering that endome-

triosis is known to be a chronic disease with epigenetic charac-

teristics,17 we assumed that recurrent endometriosis might have

different responses to DNG. This study aimed to assess whether

DNG is also effective in patients with recurrent endometriosis

based on multicenter data of 121 women who were clinically

diagnosed as having recurrent endometriosis and treated for

more than 24 weeks with DNG (2 mg daily).

Materials and Methods

Study Population

This retrospective cohort study included 121 women with a

clinical diagnosis of recurrent endometriosis who had been

confirmed as having endometriosis histologically at the time

of the previous surgery. Only patients who previously under-

went conservative cystectomy were eligible, and all partici-

pants were treated with DNG (2 mg daily) as the initial

treatment once recurrence was detected. Women who had

taken any hormonal medication in the preceding 6 months were

excluded from this study. The patients’ medical record data and

operative reports were collected from 7 university-affiliated

hospitals in South Korea from July 2005 through June 2016.

While receiving DNG, the patients’ pain-related symptoms,

serum cancer antigen-125 (CA-125) levels, pelvic ultrasono-

graphy findings, and adverse events were monitored at

6 monthly intervals. This study was approved by the Institu-

tional Review Board of Severance Hospital, Yonsei University

Health System (4-2017-0234).

Criteria and Definitions

In this study, recurrence of endometriosis was defined as newly

developed dysmenorrhea or pelvic pain regardless of ultra-

sound findings or newly developed endometriomas with a min-

imum diameter of 2.0 cm on pelvic ultrasonography.18,19

Treatment with DNG was considered to have had no effect if

the diameter of the ovarian endometrioma did not decrease or

if, regardless of ultrasound findings, the pain symptoms were

aggravated. For patients in whom the endometrioma size fluc-

tuated over time, if the most recent cyst size was smaller than

that at baseline, DNG was regarded as being effective.

Adverse events were defined as any unfavorable and unin-

tended sign, symptom, or disease occurring with the use of

DNG. Amenorrhea was defined as no menses for a time period

equivalent to a total of 3 menstrual cycles or 6 months. For

patients with regular menstrual periods, if the pattern of bleed-

ing that deviated from the original pattern—such as prolonged

menstruation, metrorrhagia, or oligomenorrhea—this was

defined as an irregular bleeding pattern. Although this defini-

tion is broad, it has an advantage of representing the discomfort

that patients feel directly.

Variable Measurements

The primary outcome measure was the changes in the symp-

toms of dysmenorrhea and nonmenstrual pelvic pain assessed

by a visual analog scale (VAS). The VAS is a well-established

tool for the measurement of pelvic pain associated with endo-

metriosis and is known to be superior to fixed interval scales,

relative pain scales, and verbal reports of pain.20,21

The diagnosis of an ovarian endometrioma was based on

transvaginal or transrectal ultrasonography, fulfilling the fol-

lowing ultrasonographic criteria a round mass with a thick wall,

a minimum diameter of 2 cm, regular margins, and homoge-

nous low echogenic fluid content with scattered internal

echoes, without papillary projection.18,22,23 Previous studies

of transvaginal ultrasonography findings reported a sensitivity

of 77% to 89% and a specificity of 89% to 98% in diagnosing

endometriomas using these criteria.24,25 The size of an endo-

metrioma was defined as its maximum diameter in any
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dimension18,26 as measured by ultrasonography; the maximum

diameter was used to assess changes in the size of the endome-

trioma after DNG administration.

CA-125 level was compared between baseline and follow-

ing DNG medication when data were available. The extent of

endometriosis present at the time of undergoing previous sur-

gical intervention was staged according to the classification

system of the American Society for Reproductive Medicine27

based on the patients’ medical records. Adverse events were

assessed by directly questioning women on incidences of side

effects commonly associated with endometriosis and hormonal

therapy, including irregular bleeding pattern, breast discomfort,

bloated feeling, headache, depressive mood, hot flushes, acne,

and hirsutism. Additional adverse events were documented

from spontaneous reports.

Statistical Analysis

The demographic characteristics of the participants were ana-

lyzed using descriptive statistics. All data were assessed by the

Kolmogorov-Smirnov test to evaluate whether they were nor-

mally distributed. Since all data were normally distributed,

continuous variables were analyzed using Student t tests and

are reported as the mean (standard deviation; SD). Categorical

variables were analyzed using the w2 test and are expressed as

frequencies and percentages.

Analyses of pain scores and size of endometriomas were

performed by paired t tests, Wilcoxon signed rank test, and

linear mixed model for random and fixed effects. To evaluate

the ability of DNG to reduce pain symptoms over time, the

patients were divided into 2 subgroups according to the type

of recurrence: a symptom-only recurrence group and a recur-

rent endometrioma group. Post hoc analyses were also per-

formed for multiple comparisons.

Although this study was a retrospective study, the authors

confirmed whether the sample size was sufficient to examine

the effect of DNG. The sample size for paired t test was cal-

culated on the assumption that DNG has an equal efficacy for

recurrent endometriosis as reported in previous studies: d (dif-

ference) ¼ 4.75 and s (SD) of 2.42 for the primary outcome.13

A total of 6 evaluable patients were required to yield a power

(1�b) of 90% to demonstrate the efficacy of DNG treatment.

The data analysis was performed using SAS (version 9.4; SAS

Inc, Cary, North Carolina) and PASS (version 12; NCSS, LLC,

Kaysville, Utah), with a P value <.05 considered statistically

significant.

Results

General Characteristics of the Study Population

The general characteristics of the study population are shown

in the Table 1. Dienogest was administered to 121 participants

diagnosed as having recurrent endometriosis for 57.80 (24.08)

weeks. Patients with recurrent endometriomas accounted for

72.73% (88/121) of the total recurrences observed. The mean

interval from the most recent surgery for endometriosis to the

latest episode of recurrence was 52.07 (37.11) months, and

53.72% (61/121) of patients had history of medical treatment

to prevent recurrence immediately after the previous surgery.

Effect of DNG on Pain Symptoms

Overall, the pain score decreased significantly from before to

24 weeks and 48 weeks after taking DNG (Table 2). To inves-

tigate the effect of DNG according to the form of recurrence,

we compared the trend of pain-related symptoms between the

symptom-only recurrence group and recurrent endometrioma

group (Table 2). The trend of pain-related symptoms over time

was not significantly different between the 2 groups: The

response to DNG in recurrent endometrioma group was similar

to that of symptom only recurrence group (P ¼ .7441). In both

Table 1. Demographic Characteristics of Patients With Recurrent
Endometriosis.

Recurrent
Endometriosis,

n ¼ 121
Number of
Participants

Age, years 34.82 (6.83) 121
Parity 0.44 (0.76) 121
BMI, kg/m2 21.07 (3.53) 109
Period after surgery to relapse,
months

52.07 (37.11) 113

Mean duration of DNG intake, weeks 57.80 (24.08) 121
Type of recurrence, % 121
Symptom-only 27.3 33
Rt. endometrioma 31.4 38
Lt. endometrioma 27.3 33
Bilateral endometrioma 14.0 17

Dysmenorrhea pain scale (VAS) 5.03 (1.73) 68
CA-125, U/mL 80.04 (104.54) 73
Size of endometrioma in diameter,
cm

3.77 (1.59) 105

Rt. endometrioma 3.79 (1.61) 55
Lt. endometrioma 3.76 (1.58) 50
Type of previous surgery, %
Open ovarian cystectomy 7.4 9
Laparoscope guided ovarian
cystectomy

92.6 112

ASRM stage of endometriosis in
previous surgery

64

I 0.0% 0
II 12.5% 8
III 42.2% 27
IV 45.3% 29

Previous medication after surgery Mean duration,
months

65

GnRH agonist 5.76 (0.80) 41
Oral contraceptives 13.79 (13.10) 20
Progestins 12.7 (6.80) 3
Levonorgestrel-releasing IUS 55 1

Abbreviations: ASRM, American Society for Reproductive Medicine; BMI, body
mass index; CA-125, cancer antigen-125; DNG, dienogest; GnRH,
gonadotropin-releasing hormone; IUS, intrauterine system; VAS, visual analog
scale.
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groups, the pain scores decreased significantly during the first

24 weeks but remained relatively unchanged thereafter. Dieno-

gest lacked any therapeutic effects on pain symptoms in 2

patients.

Effects of DNG on the Size of Endometriomas
and CA-125

A total of 105 endometriomas of 88 patients were analyzed

(Table 3). The mean size of recurrent endometriomas was

3.77 (1.59) cm in diameter and decreased significantly after

DNG treatment (P for trend < .001). The endometrioma size

constantly decreased until 72 weeks. After 72 weeks, the endo-

metrioma size increased slightly, but this was not statistically

significant. To investigate the effect of DNG according to the

baseline size of the endometrioma, we compared groups with a

baseline endometrioma size < 4 cm and � 4 cm (data not

shown). Large endometriomas(� 4 cm) tended to show better

response to DNG, but the difference was not statistically sig-

nificant (P ¼ .0685). The CA-125 also decreased significantly

from baseline after taking DNG for 12 months and lasted until

18 months (Figure 1).

Amenorrhea and the Lack of Drug Efficacy

The rate of amenorrhea steadily increased as the duration of

medication was prolonged: 25.62% (31/121), 28.05% (23/82),

56.0% (28/50), and 77.27% (17/22) at 24, 48, 72, and 96

weeks, respectively. For 16 (13.22%) patients, DNG lacked

any therapeutic effect; the size of the endometrioma increased

(n ¼ 9), the pain symptoms were aggravated despite a

decrease in endometrioma size (n ¼ 3), or new endometrio-

mas developed in those who had symptom-only recurrence at

baseline (n ¼ 4). The median duration of DNG administration

Table 2. Pain-Related Symptoms During Dienogest Treatment According to Form of Recurrence, Mean VAS Score.

Before Treatment, n ¼ 68 24 Weeks After Treatment, n ¼ 61
48 Weeks After

Treatment, n ¼ 17

All groups (VAS) 5.03 (1.73) 2.46 (1.32)a 2.24 (1.09)a

Recurrent Endometrioma Group Symptom-Only Recurrence Group P Valueb Pgroup � time
c

Baseline 5.09 (1.72) (n ¼ 43) 5.04 (1.71) (n ¼ 24) .9070 .7441
24 Weeks after treatment 2.58 (1.50) (n ¼ 38)a 2.32 (0.95) (n ¼ 22)a .4660
48 Weeks after treatment 2.60 (1.27) (n ¼ 10)a 1.83 (0.41) (n ¼ 6)d .1770

Abbreviation: VAS, visual analog scale.
aP < .001 compared with baseline.
bP value compared pain symptoms between recurrent endometrioma group and symptom-only recurrence group at each time point.
cP value for difference of pain score between recurrent endometrioma group and symptom-only recurrence group at 3 time points, calculated by multivariable
linear mixed model.

dP < .01 compared with baseline.

Table 3. Size of Recurrent Endometriomas After Dienogest Treatment.

Before Treatment 24 Weeks After 48 Weeks After 72 Weeks After 96 Weeks After
P for
Trend

Overall, cma 3.77 (1.59) (n ¼ 105) 2.74 (1.53) (n ¼ 86)b 2.26 (1.68) (n ¼ 65)b,c 1.81 (1.58) (n ¼ 44)b,c,d 2.04 (1.58) (n ¼ 29)b,e,f <.0001
Rt. 3.79 (1.61) (n ¼ 55) 2.69 (1.74) (n ¼ 43)b 2.34 (1.90) (n ¼ 32)b,e 1.66 (1.61) (n ¼ 22)b,c,f 2.48 (1.43) (n ¼ 12)b <.0001
Lt. 3.76 (1.58) (n ¼ 50) 2.79 (1.32) (n ¼ 43)b 2.18 (1.46) (n ¼ 33)b,e 1.96 (1.57) (n ¼ 22)b,c,g 1.74 (1.65) (n ¼ 17)b,e,f <.0001

Unilaterala

Rt. 3.64 (1.30) (n ¼ 38) 2.60 (1.69) (n ¼ 27)b 2.17 (1.82) (n ¼ 20)b,h 1.08 (1.56) (n ¼ 12)b,e,g 1.18 (1.56) (n ¼ 4) .0001
Lt. 3.48 (1.29) (n ¼ 33) 2.77 (1.36) (n ¼ 27)b 2.14 (1.59) (n ¼ 22)b,c 1.77 (1.87) (n ¼ 12)b,c,g 1.29 (1.89) (n ¼ 9)b,c,f <.0001

Bilaterali

Rt. 4.11 (2.18) (n ¼ 17) 2.85 (1.85) (n ¼ 16)j 2.63 (2.06) (n ¼ 12)j 2.35 (1.44) (n ¼ 10)j,h 3.13 (0.85) (n ¼ 8)j <.0001
Lt. 4.29 (1.96) (n ¼ 17) 2.83 (1.29) (n ¼ 16)j 2.25 (1.23) (n ¼ 11)j 2.19 (1.18) (n ¼ 10)j 2.25 (1.26) (n ¼ 8)j <.0001

aPost hoc analyses for multiple comparison in overall and unilateral group were performed using paired t test.
bP < .001 compared with baseline.
cP < .001 compared with 6 months after DNG treatment.
dP < .001 compared with 12 months after DNG treatment.
eP < .01 compared with 6 months after DNG treatment.
fP < .01 compared with 12 months after DNG treatment
gP < .05 compared with 12 months after DNG treatment.
hP < .05 compared with 6 months after DNG treatment.
iPost hoc analyses for multiple comparison in bilateral group were performed using Wilcoxon signed rank test.
jP < .01 compared with baseline.
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for those who did not benefit from DNG was 48 weeks (range,

24-104 weeks).

Adverse Events of DNG

Overall, 51 (42.15%) patients reported adverse events. Irre-

gular bleeding pattern was the most common side effect

during the whole period. (29.75%, 36/121; Table 4). The

rate of irregular bleeding patterns was 29.75% (36/121),

19.51% (16/82), 12.0% (6/50), and 9.10% (2/22) at 24, 28,

72, and 96 weeks, respectively. Other adverse events

reported by patients are shown in Table 4. Adverse events

were mild to moderate, and only 6 (4.96%, 6/121) patients

discontinued DNG because of side effects. After disconti-

nuation of DNG, side effects were resolved without need for

additional intervention.

Discussion

In this study, DNG was found to be effective in improving

pain-related symptoms of recurrent endometriosis and reduc-

ing the size of recurrent endometriomas as well as serum CA-

125 levels. The results of the present study indicate DNG

reduce pain-related symptoms effectively also in patients with

recurrent endometriosis. Overall, the pain scores decreased

significantly from 6 months after taking the medication, and

this effect persisted even after 48 weeks. The efficacy of DNG

in terms of pain-related symptoms was also assessed accord-

ing to the form of recurrence: a symptom-only recurrence

group versus a recurrent endometrioma group. We postulated

that patients with diffuse invisible peritoneal involvement

may experience a different degree of pain relief from the use

of DNG compared to patients with recurrent endometriomas.

In this study, only pain scores up to 48 weeks after initiation

of DNG were included because of the small number of parti-

cipants. One reason for the low number of participants is that

many patients developed amenorrhea, especially after

48 weeks of taking DNG. Patients with amenorrhea often did

not respond appropriately when asked about the degree of

dysmenorrhea or pain-related symptoms.

Dienogest also reduced the size of recurrent endometrio-

mas effectively. In fact, many large endometriomas showed

good response to DNG in this study. These findings are quite

consistent with the recent Japanese study showing that DNG

treatment led to a significant reduction in the size of the

chocolate cyst.26 The largest endometrioma in this study had

a maximum diameter of 10 cm. After 96 weeks of DNG

administration, it was decreased to diameter of 4.1 cm. The

mechanism of action how DNG led to a significant reduction

in the endometriotic cyst is not clear. According to a recent

cell culture study, in vitro DNG treatment suppressed extra-

cellular signal regulated kinase 1/2 pathways, inhibited mam-

malian target of rapamycin, induced autophagy, and promoted

the apoptosis of endometriotic cells.28 Another study has also

shown that DNG could improve the responsiveness to proges-

tin treatment in endometriotic tissue by increasing the proges-

terone receptor isoform B/A ratio.29

However, for 16 (13.22%) patients, DNG at a dose of

2 mg daily had no obvious treatment effect, which seems to

be higher than the rate reported in the previous studies:

Only 1 (0.3%) case lacking efficacy of DNG was reported

in pooled analysis including 4 phase II and phase III trials

performed in Europe that investigated 514 women with con-

firmed endometriosis.10,13,16,30,31 Direct comparison with

previous studies is difficult because participants of previous

studies are composed of patients with the first surgical diag-

nosis as well as recurrent disease, while this study targeted

only recurrent endometriosis. In addition, the primary out-

come of other studies was improvement in pain-related

symptoms, whereas the change in size of recurrent endome-

triomas was also one of the primary efficacy variables, sug-

gesting that lack of the efficacy of DNG was defined

differently from previous studies.

Even if the differences are taken into account, there is an

absolute gap in the rate of lacking efficacy between the pres-

ent study and previous studies. Based on results of this study,

it can be speculated carefully that the rate of resistance to

DNG might be higher in recurrent endometriosis. Expression

Figure 1. Effect of dienogest on cancer antigen-125. * P < .01
compared with baseline ** P < .05 compared with baseline. CA-125
indicates cancer antigen-125.

Table 4. Adverse Events of Dienogest During Follow-Up Period.

Adverse Events Occurrence Rate, %

Irregular bleeding patterna 28.8 (n ¼ 36)
Weight gain 4.1 (n ¼ 5)
Acne 2.5 (n ¼ 3)
Headache 1.7 (n ¼ 2)
Hot flush 1.7 (n ¼ 2)
Mood change 1.7 (n ¼ 2)
Breast discomfort 0.8 (n ¼ 1)

aBleeding events that deviated from the original pattern in patients with a
regular menstrual pattern: prolonged menstruation, intermenstrual vaginal
bleeding, oligomenorrhea, and so on.
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of progesterone receptor is known to be extremely low in

endometriotic tissues, which results in progesterone resis-

tance.32,33 For this reason, progestins were thought to reduce

pain by suppressing or attenuating ovulation in patients with

endometriosis. However, DNG has been reported to directly

reduce endometriotic lesion through inducing hypoestrogenic,

hypergestagenic local endocrine environment.15,34 Neverthe-

less, considering DNG is also a kind of progestin, there may

be participants who do not exhibit tissue-direct effects by

DNG, and the prevalence of DNG resistance may be higher

in recurrent disease. It is very difficult to differentiate the

recurrent endometriosis into either of a newly developed

lesion or a regrown lesion from remnant disease. Considering

that the average interval between the previous surgery and

DNG treatment in patients with recurrent endometriosis was

53.9 months, it can be presumed that there would have been

epigenetic changes over time in the endometriotic lesion.

It is also noteworthy that DNG treatment caused a signif-

icant decrease in serum CA-125 levels in this study. CA-125

has high specificity but low sensitivity which is the disadvan-

tage as a biomarker for the diagnosis of endometriosis.35

However, since all patients included in this study has a history

of histologically diagnosed endometriosis, increase in serum

CA-125 concentration is more likely to be the result of endo-

metriosis. Moreover, recent meta-analysis found that the

serum CA-125 level was associated with endometriosis in

Caucasian, Asian, and overall populations, and with both

early and advanced stage disease.36 Considering this study

was aimed at Korean women with various stages of recurrent

endometriosis, CA-125 has value as an indicator of DNG

treatment in this study.

The mechanism of CA-125 elevation in endometriosis is not

known exactly; however, a few studies suggested elevation in

serum CA-125 level correlates well with the extent and severity

of endometriosis.37-40 Moreover, results of one study postu-

lated that alteration of endothelial permeability induced by

inflammatory reactions of endometriosis allows CA-125 to

reach the circulation,41 implying that CA-125 reflects the

bioactivity of endometriosis. In another in vitro study,

CA-125 from human peritoneal fluid was shown to enhance

the invasiveness of a benign endometriotic cell line, 42raising

the possibility that CA-125 itself plays a role in disease activity

of endometriosis. Either way, the decrease in serum CA-125

level following DNG treatment in this study may be due to

effect of DNG on the unknown endometriosis-related activity.

The proportion of patients who experienced amenorrhea at 24

weeks follow-up in this study was lower than with the previous

study in European population (25.62% vs 38.9%).13 However,

the proportion of those with amenorrhea was increased as the

duration of medication was prolonged, and the rate of amenor-

rhea was 77.27% at 96 weeks follow-up. Compared to the recent

Korean data on long-term DNG treatment, this rate seems to be

lower than in those treated with DNG immediately after first

surgery (78.3%).43 Despite no data, it might be also due to

progesterone resistance in those with recurrent endometriosis,

which might cause higher failure rate in treatment as well as

higher rate of uterine bleeding. The other adverse events

observed in this study also differed from those reported in

previous studies. Pooled data from European trials revealed

that headache was the most common adverse event (9.0%),

followed by breast discomfort (5.4%).10 In contrast, in the

present study, only 2 (1.7%) women complained of headache

and only 1 (0.8%) experienced breast discomfort. Instead,

weight gain (4.1%) was a relatively common side effect.

Since the present study was based on retrospective medical

record review, it has several limitations. The duration and

choice of medication used immediately after primary surgery

was heterogeneous, and the diagnosis of recurrence was solely

based on pain-related symptoms and ultrasonography findings

instead of laparoscopy with histologic confirmation. In addi-

tion, although the incidence of amenorrhea after DNG treat-

ment was high in the participants, CA-125 was measured

without considering the menstrual cycle.

However, to the best of our knowledge, this is the first

study that evaluated the therapeutic effect of DNG on recur-

rent endometriosis as a primary end point. The sample size of

this study was relatively large compared to the previous other

studies, and the mean follow-up was over 12 months. To over-

come the shortcoming that resulted from a lot of missing

values, linear mixed-effects models were chosen for analyses,

which is powerful in handling missing values, especially in

the context of longitudinal designs.44 In conclusion, the pres-

ent retrospective study has shown that DNG is effective in

reducing the size of endometriomas, and the serum CA-125

levels along with symptomatic relief and tolerable safety pro-

files in women with recurrent endometriosis. Further prospec-

tive studies are necessary to confirm the findings of the

present study.
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