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ABSTRACT

Objectives: Though laparoscopic surgery is effective for the treatment of deep endometriosis 

(DE), postoperative management remains controversial. Dienogest therapy after surgery may 

improve spontaneous pregnancy rates and decrease the severity of dysmenorrhea in infertile 

patients with DE.

To determine the efficacy of postsurgical therapy with dienogest for improving fertility and 

reducing the intensity of dysmenorrhea in infertile patients with DE.

Material and methods: This open label, randomized controlled trial was conducted involving 

88 women aged 21–38 years with infertility who underwent surgery for DE. Three patients were 

lost to follow-up. After surgery, eligible patients were randomly divided into two groups. Forty-

four patients who received dienogest for three months following surgery were enrolled in group 

1. The remaining 41 patients comprised group 2 and did not receive any postsurgical treatment 

over the same period. The primary outcome measure was the pregnancy rate calculated nine 

months after surgery, while the mean intensity of dysmenorrhea was measured before and nine 

months after surgery. 

Results: The pregnancy rate in group 1 was significantly higher than in group 2 (47.7% vs 22%, 

p = 0.013) nine months following surgical intervention. Patients in group 1 exhibited a more 



statistically significant reduction in the mean score of dysmenorrhea intensity compared to group

2, from 8.7 to 2.8 vs 8.76 to 5.63, respectively (p < 0.001).

Conclusions: The use of dienogest as an add-on therapy for treating DE may show significantly 

higher effectiveness compared to surgical intervention alone for improving fertility and reducing 

the severity of dysmenorrhea.
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INTRODUCTION

Deep endometriosis (DE) represents a chronic, progressive disease commonly 

characterized by pelvic pain and infertility, leading to a decreased quality of life [1, 2]. Per 

definition, it is the presence of endometriotic nodules that extend over 5 mm beyond the 

peritoneal surface [3]. Though the exact prevalence of infertility in patients with DE is hard to 

estimate, according to the literature, it is higher in patients with moderate and severe disease 

(stage III–IV) than the overall rate, 36% vs 30% [4]. More than 95% of patients with DE 

experience severe pelvic pain [5]. 

Given the multifactorial etiology of endometriosis and its advancing, inflammatory 

course, only medical or surgical treatment is frequently insufficient to achieve a long-term and 

desired therapeutic effect [6]. Though laparoscopic surgery has become a treatment of choice for 

severe endometriosis-associated pain or failed medical therapy, the outcomes of surgical 

treatment of infertility associated with DE are inconclusive as the mechanism of infertility has 

not yet been fully identified. The postoperative management of the condition is still up for debate

[7, 8].

The outcomes of surgical intervention concerning infertility related to DE oftentimes 

depend on other common coexisting conditions, including uterine fibroids, adenomyosis and 

pelvic adhesions. Only surgical intervention may not ensure the best treatment result. A high 

recurrence rate, which can reach 50% in the first five years after surgery, limits the therapeutic 

effectiveness of surgical treatment [8]. Therefore, to contribute to the improved management of 

DE, it is reasonable to consider other factors that may play a significant role in the pathogenesis 

of the disease. Some existing studies suggest that the use of selective progestin–dienogest (DNG)

may have a positive effect on improving endometriosis-associated pain, fertility rate and in vitro 

outcomes [9, 10]. A possible improvement in the prognosis may be attributed to the positive 



effect of dienogest on the eutopic endometrium, which is structurally altered in patients with 

endometriosis. Dienogest downregulates the expression of genes (PTPRR and AKAP13) present 

in the eutopic endometrium of patients with endometriosis [11]. In addition, it may improve the 

sensitivity of endometriotic tissue to progesterone by changing the ratio of progesterone (PR-A, 

PR-B) and estrogen receptor isoforms. Namely, dienogest reduces progesterone resistance by 

increasing the PR-B/PR-A ratio and decreasing the ratio of estrogen receptor-β to estrogen 

receptor-α, which are altered in patients with endometriosis [12].

 As far as the best available evidence is inconclusive regarding the effectiveness of combined 

surgical and therapeutic approaches for the ultimate management of the disease, the rationale of 

our study was to investigate the effectiveness of dienogest as a postsurgical treatment therapy. 

Therefore, this study aimed to determine the efficacy of postsurgical medical therapy with 

selective progestin–dienogest for improving fertility and reducing pain in infertile patients with 

deep endometriosis.

MATERIAL AND METHODS

 A total of 96 patients were assessed for eligibility to participate in the study, out of which 

88 met inclusion criteria and were enrolled. We conducted an open-label, hospital-based 

randomized controlled trial involving 88 women with infertility aged 18–38 years who 

underwent surgical intervention for DE. It was a single hospital study carried out from March 

2020 to December 2022 to observe changes within and between study groups. 

The inclusion criteria involved infertile women with DE confirmed by laparoscopic 

visualization and histopathology reports. Also, the study included patients who had not 

undergone endometriosis-related surgical treatment for the past two years and had not received 

sex hormones for at least six months before surgery. 

The exclusion criteria included patients who had undergone endometriosis-related 

surgical treatment for the past 2 years and had received sex hormones within six months before 

surgery; women with congenital or acquired hormonal disorders and congenital anomalies of the 

reproductive system, which have an adverse impact on reproductive function. Patients who had 

any clinical or ultrasound signs of adenomyosis were also excluded from the study.

Patients were prepared for laparoscopic surgical treatment after performing a 

preoperative clinical assessment along with transvaginal ultrasound (Voluson E8, General 



Electric USA) and, when necessary, other diagnostic modalities (CT and MRI). Surgery involved

blunt and sharp dissection of the pelvic peritoneum and complete removal of deep endometriotic 

nodules through excision and shaving, following the recommendations of the working groups of 

ESGE, ESHRE and WES published in 2020 [7]. After undergoing surgery, patients who agreed 

to participate in the study were randomly divided into two groups using simple random 

sampling. Patients who received dienogest after surgery were enrolled in group 1 (treatment 

group, n = 44). The remaining patients who didn't receive medical therapy for the same period 

after surgery were allocated to group 2 (control group, n = 41), respectively. Three out of 88 

initially included patients were lost to follow-up; consequently, 41 patients remained in group 2. 

The duration of adjuvant hormonal therapy with dienogest continued for three months in both 

groups with the following dosing regimen: 2 mg once daily, continuously after surgery. Barrier 

contraception was used during the study period in both groups. The final clinical data from 85 

patients were analyzed.

The primary outcome measure was the pregnancy rate, which was compared between 

groups nine months after surgical intervention. The secondary outcome measure was the 

intensity of dysmenorrhea between and within groups by employing a validated numeric rating 

scale (NRS) measured before and nine months after surgery [13]. 

All persons participating in the study were informed in advance, the essence and goal of 

the study were explained and written informed consent for participation in the study was 

obtained. The principal investigator reassured participants that the privacy and confidentiality of 

data would be strictly protected from unauthorized parties. The Internal Ethics Committee of 

Clinic "Caraps Medline" granted approval to conduct the study (Ethics code: IEC.CCM.N00264.

Date approved: March 4, 2020).

Descriptive and inferential statistical methods were employed to analyze the study data 

from 85 participants. The percentages, means and standard deviations for the data set were 

calculated by running descriptive statistics. The Chi-square test was used to measure the 

difference in pregnancy rates between the two groups and to look for the associations between 

the different phenotypes of endometriosis. The independent samples t test measured the 

difference between the mean dysmenorrhea intensity scores for both study groups. The mean 

pain score reduction within each group following the intervention was tested for statistical 



significance with paired samples t test. The Statistical Package for the Social Sciences (Version 

21, IBM Corp) was used for all analysis with α value of 0.05 for determining significance.

RESULTS

The mean age of study participants was 31 ± 4.57 standard deviation (SD) (range 21–38).

The basic characteristics of patients didn't differ between groups. No statistically significant 

difference was observed between the groups with respect to age (p = 0.622), the mean score of 

dysmenorrhea intensity before treatment (p = 0.813), the presence different phenotypes of 

endometriosis (isolated deep endometriosis, superficial peritoneal disease and endometriomas) 

and pelvic adhesions (Tab. 1).

Table 1. Participant characteristics per group

Characteristics Group 1 (n = 44) Group 2 (n = 41) Total p value

Mean age 31.25 ± 4.1 30.76 ± 5.07 31.01 ± 4.57 0.622

Mean pain score before 

treatment

8.7 ± 0.95 8.76 ± 1.04 8.73 ± 0.99 0.813

Isolated deep 

endometriosis

8 (18.2%) 9 (22.0%) 17 (20%) 0.664

Superficial peritoneal 

endometriosis

23 (52.3%) 20 (48.8%) 43 (50.6%) 0.748

Ovarian endometrioma 28 (63.6%) 27 (65.9%) 55 (64.7%) 0.831

Pelvic adhesions 22 (50.0%) 17 (41.5%) 39 (45.9%) 0.430

Data presented as n (%), mean ± standard deviation (SD), t test, Chi-square test

Out of 85 patients, isolated cases of DE were confirmed only in 17 patients (20%). More 

than 60% of patients had unilateral or bilateral endometrioma, while superficial endometrial 

disease accounted for about 50% of cases. In addition to a significant share of various forms of 

endometriosis, pelvic adhesions comprised a relatively large proportion of patients (39 patients).

The pregnancy rate for patients treated with oral dienogest was more than twice as high 

as that of treated with surgery only (p = 0.013) nine months after the intervention (Tab. 2). Also, 



patients who received postsurgical hormone therapy conceived earlier than those without 

treatment. Spontaneous pregnancy was documented in 14 patients out of 21 (66.6%) in group 1, 

as opposed to no pregnancies observed in group 2 within the first three months after cessation of 

hormone therapy and stopping barrier contraception. As for the intensity of dysmenorrhea, there 

was a statistically significant reduction in the mean pain scores in both groups (p < 0.001); 

however, compared to group 2, the patients in group 1 reported a higher mean score of pain 

intensity at nine months after surgery (p < 0.001) (Tab. 3). At nine months after surgery, 81.8% 

of patients in group 1 reported no or mild dysmenorrhea-related pain severity, as opposed to 

group 2, where only 17.1% of patients had mild or no pain. Higher moderate-to-severe mean 

score of dysmenorrhea intensity remained in patients with no adjunctive dienogest therapy 

compared with patients who received combined treatment (72.9 vs 18.2%).

Table 2. Pregnancy rates 9 months after surgical intervention

Mean age ± SD Pregnancy rate

Group 1 (pts. treated 

with dienogest)

31.25 ± 4.1 21 (47.7%)

Group 2 (pts. not 

treated with dienogest)

30.76 ± 5.07 9 (22.0%)

p 0.622 0.013
Data presented as n (%), t test, Chi-square test; SD — standard deviation

Table 3. Pre- and Post-treatment mean scores of dysmenorrhea intensity 9 months after surgery 

by group

Mean pain scores 

before

Mean pain scores 

after

p value

Group 1 (pts. treated 

with dienogest)

8.7 ± 0.95 2.8 ± 1.19 < 0.001

Group 2 (pts. not 

treated with 

dienogest)

8.76 ± 1.04  5.63 ± 1.93 < 0.001

p 0.813 < 0.001
Data presented as mean ± standard deviation (SD), t test



DISCUSSION

As the precise pathogenesis of infertility associated with DE is a matter of further 

research, the outcomes of laparoscopic surgery remain controversial [14, 15]. Though the 

association between deep endometriosis and infertility is already well-established, the causal 

relationship is yet hard to determine [2]. It can be explained by the fact that the effectiveness of 

surgical treatment for DE in patients with infertility often depends on coexisting forms of 

endometriosis, such as superficial endometrial disease, ovarian endometrioma, or the presence of

pelvic adhesions. They may serve as independent factors for female infertility. Our study data 

show no significant differences between the groups regarding DE and other disease phenotypes, 

including pelvic adhesions. Somigliana et al. [16] reported similar findings along the lines of DE,

endometriomas, and superficial peritoneal endometriosis (6%, 50% and 61%, resp.). However, 

74% of patients had concomitant pelvic adhesions, which is 1.6 times higher compared to our 

study results [16]. It may be explained by variations in treatment methods, differences during 

endometriosis, and other coexisting factors resulting in scar formation in the pelvis. 

Endometriosis disrupts the normal response of endometriotic tissue to progesterone in the

reproductive system and often results in progesterone resistance [17]. Resistance to progesterone 

is a sequel of alterations in the ratios of estrogen and progesterone receptor isoforms [12]. Recent

reports have shown that the expression of progesterone receptor isoform-B, which enhances 

endometrial response to progesterone, is downregulated while the activity of the inhibitor 

isoform-A is upregulated. Consequently, the PR-B/PR-A ratio is diminished [12, 18, 19]. 

Furthermore, in patients with endometriosis, the expression of estrogen receptor-α (ERα) is 

suppressed by estrogen receptor-β (ERβ) in endometriotic tissue reducing PR-B levels [20]. 

Abnormalities in eutopic endometrium may result in endometriosis-related infertility [21]. 

Positive effect of dienogest on the eutopic endometrium by changing PR-B/PR-A ratio may 

improve fertility prognosis and provide an enhanced treatment efficacy in patients with DE [12]. 

According to our study results, the pregnancy rate was more than twice as high in the group 

treated with dienogest compared to the group treated with surgery alone. Also, compared to 

group 2, spontaneous pregnancies occurred earlier in group 1. Some studies available in the 

literature have also reported an increase in pregnancy rates with the use of postoperative 

hormone therapy. In particular, the pregnancy rate was relatively higher in the group where 

hormonal treatment (other than dienogest) was used after surgery compared to the group where 



only surgery was performed (35–48% vs 34%) [22]. Furthermore, systematic reviews and meta-

analyses showed that patients who received dienogest following endometriosis surgery had 

significantly higher odds of becoming pregnant (11.98 vs 4.05) [23]. This difference was not 

elicited in patients who received other medical therapy. Since there was no significant difference 

with respect to endometriosis-associated conditions in both groups, including pelvic adhesions, 

we may assume that the improved pregnancy outcomes, i.e., fertility rate and earlier conception, 

observed in the dienogest group were caused by increased endometrial receptivity. Dienogest, as 

stated above, significantly reduces progesterone resistance in endometriotic tissue and intrinsic 

abnormalities in the eutopic endometrium. According to one retrospective study by Barra et al. 

[9], administering dienogest three months before in vitro fertilization improves fertility in 

patients with endometriosis [10]. Thus, even a short-term administration of dienogest in infertile 

patients may significantly improve pregnancy outcomes. 

Dienogest also effectively reduces endometriosis-associated pain, according to numerous 

studies. Administration of progestogens in the postoperative period significantly lowers both 

menstrual and non-menstrual pelvic pain, improving the quality of life in patients affected by 

endometriosis [24, 25]. Our study results indicate that patients treated with oral dienogest after 

surgery exhibited almost twice the reduction in mean pain score of dysmenorrhea intensity at 

nine months compared to those treated only with surgery. Significant pain relief was seen in 

more than 80% of patients treated with dienogest after surgery, which is 4.8 times higher than in 

the group with surgery only. These results were comparable with the previous studies; there was 

a substantial reduction in the mean pain scores in patients who received dienogest following 

laparoscopic surgery. Patients who received long-term dienogest treatment elicited a significant 

reduction in dysmenorrhea pain intensity from 8.3 to 1.7 [26, 27]. Hence, dienogest 

administration in the postoperative period ensures effective treatment of pain associated with DE,

leading to improved quality of life.

CONCLUSIONS

To the best knowledge, our study results have demonstrated that short-term postoperative 

use of selective progestin can even improve spontaneous pregnancy rates and reduce the 

intensity of dysmenorrhea in infertile patients with DE. More robust clinical trials, including 

multicenter studies, are needed to assess the effectiveness of the combined treatment option for 



DE. Dienogest as an add-on therapy for treating DE may show significantly higher effectiveness 

than surgical intervention alone for improving fertility and reducing dysmenorrhea-related pain 

intensity.
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