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Abstract 

Background: The purpose of the present study was to investigate the assisted repro-

ductive technology (ART) outcomes after ethanol sclerotherapy (EST) in poor re-

sponder patients with endometriomas. 

Methods: In this before-after clinical trial, the outcomes of ART of 31 poor re-

sponders with endometriomas were evaluated after EST between July 2023 to March 

2024. These patients had undergone ART at least in one cycle before and did not re-

spond well. Recurrence rate, antral follicle count (AFC), anti-Müllerian hormone 

(AMH), and relief of symptoms including dysmenorrhea and abnormal uterine 

bleeding (AUB) were evaluated before the procedure. Follow-up assessments were 

conducted two and six weeks after the procedure for evaluating the complications. 

Fisher’s exact test, chi-square test, and paired sample t-test were used for statistical 

analysis using SPSS 24. 

Results: In this study, the levels of AFC and AMH increased significantly after en-

dometrioma stripping therapy (p<0.05). Additionally, the number of embryos ob-

tained increased significantly, indicating potential improvement in oocyte quality. 

There was a significant reduction in pelvic pain scores (p=0.001), as well as a nota-

ble decrease in dysmenorrhea (p=0.02) and dyspareunia (p=0.001). Moreover, 

16.12% of patients reported recovery from intermenstrual bleeding. However, no 

significant difference was observed in the amount of gonadotropin used (p=0.56). 

Conclusion: EST is an appropriate and safe procedure before ART for poor re-

sponders who have endometriomas and can be a replacement for surgery among se-

lected patients. 
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Introduction 

ndometriosis is a chronic gynecologic disor-

der predominantly affecting women of re-

productive age (1, 2). It is characterized by  
 

the presence of endometrial glands and stroma 

outside the uterus, which commonly occur in the  
 

 

 

 

ovaries, cul-de-sac, intestine, and peritoneum. 

This condition is often associated with pelvic pain 

and infertility (2, 3). Endometriosis typically pre-

sents in three forms: superficial peritoneal lesions, 

deep infiltrating endometriosis, and ovarian en- 
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dometrioma (OMA) (4). 

The significance of studying endometriosis lies 

in its prevalence, as approximately 25%-40% of 

infertile women are affected, most of whom have 

ovarian endometriomas. An endometrioma is an 

ovarian cyst lined with endometrial tissue, filled 

with fluid that accumulates from menstrual debris 

(5, 6). The presence of OMAs correlates with ad-

vanced stages of endometriosis (stages 3 and 4), 

according to the American Society for Reproduc-

tive Medicine (ASRM) classification (7). Despite 

ongoing research, the etiology and management of 

endometriosis remain contentious, although fac-

tors such as genetics, immunity, environmental in-

fluences, and chronic inflammation are believed 

to contribute to its pathogenesis (8-10). The tissue 

surrounding an endometrioma often undergoes 

destruction, losing its typical follicular structure. 

Additionally, dysfunctional peritoneal macrophag-

es in patients with endometriosis secrete protein-

ases that damage ovarian tissue and diminish its 

reserve (11). Mechanically, OMAs inhibit proper 

follicular growth and response to hormonal stimu-

lation by reducing blood supply to the follicles. 

Furthermore, cytokines and inflammatory media-

tors in the peritoneal cavity contribute to fibrosis, 

a reduction in cortex-specific stromal cells, vascu-

lar defects, and overall loss of ovarian function 

(12, 13). 

Current treatment options for infertile women 

with endometriomas are limited, as they do not 

generally benefit from medical therapies (14). 

Surgical intervention, particularly laparoscopy 

and excision of endometriotic lesions, is favored 

over ablation to alleviate pain and restore repro-

ductive anatomy. However, these procedures can 

inadvertently remove or damage healthy ovarian 

tissue adjacent to the cystic wall, leading to a de-

cline in ovarian function due to reduced ovarian 

reserve (15-17). The pseudocapsule surrounding 

ovarian endometriomas complicates surgical exci-

sion, risking injury to both endometrial tissue and 

normal ovarian tissue (18, 19). Local inflamma-

tion and vascular injury, exacerbated by anticoag-

ulant use, may further compromise ovarian re-

serve (20). Consequently, surgical excision of 

OMAs as a first-line treatment can significantly 

impair ovarian reserve and oocyte retrieval in IVF 

procedure (21). 

Given the association between endometriomas 

and diminished response to ovarian stimulation in 

IVF cycles, exploring conservative management 

strategies with fewer complications and lower 

costs is imperative for palliative care (22). Leav-

ing OMAs in situ may lead to inadequate response 

during controlled ovarian hyperstimulation (COH) 

or incomplete aspiration, resulting in fewer re-

trieved oocytes. Notably, cystectomy prior to IVF 

does not enhance fertility outcomes (23). Non-

surgical management options for OMAs, such as 

aspiration or endoscopic sclerotherapy treatment, 

have gained attention. This approach involves the 

injection of sclerosing agents like alcohol or 

methotrexate into the endometrioma, aiming to 

disrupt the cyst wall epithelium, induce inflamma-

tion, and promote fibrosis, ultimately obliterating 

the cyst cavity (24, 25). This method has proven 

to be beneficial and cost-effective for reproduc-

tive-age women experiencing pain and infertility 

who are unsuitable candidates for traditional med-

ical or surgical treatments (26). 

In this study, ART outcomes were evaluated in 

poor responder patients with endometriomas fol-

lowing EST, while pelvic pain and recurrence 

rates before and after the procedure were com-

pared. 

 

Methods 

This before-after clinical trial was conducted 

from July 2023 to March 2024, including endo-

metriosis patients referred to Arash Hospital, affil-

iated with Tehran University of Medical Sciences 

(TUMS). The study was approved by the TUMS 

Institutional Review Board (Approval Code: No 

59326) and received ethical clearance (Code: IR. 

TUMS.MEDICINE.REC.1401.555; IRCTID: IR-

CT20110731007165N12). 

To determine the sample size, the average reduc-

tion from 9.1±0.71 in the third month to 8.73± 

0.78 in the twelfth month was used, based on the 

study by Alborzi et al. (2). Taking into account a 

10% drop in the sample, the required sample size 

was also calculated based on a correlation coeffi-

cient of 55%, resulting in a final sample of 31 in-

dividuals. This was determined through the con-

firmation of endometriomas via transvaginal ul-

trasound (Philips Affiniti 70 Ultrasound System; 

Philips, USA) and prior poor response in at least 

one IVF cycle. 

Inclusion criteria included poor responder pa-

tients aged under 42 years with an AFC ≤5 in both 

ovaries, and endometriomas measuring between 4 

cm and 10 cm, who had undergone at least one 

IVF cycle. Exclusion criteria included patients 

with a body mass index (BMI) ≥30 kg/m², endo-

metriomas greater than 10 cm, a history of pelvic 
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infection or abscess post-HSG or SIS, polycystic 

ovary syndrome (PCOS), severe male factor infer-

tility, or other underlying health issues. 

Patients received detailed information regarding 

the procedure, its advantages, and potential risks. 

Informed consent was obtained from all partici-

pants before the study commenced. Relevant in-

formation including age, surgical history, type of 

infertility (primary or secondary), unilaterality or 

bilaterality of OMAs, pain intensity, tumor mark-

er levels for malignancy suspicion, as well as 

AMH and FSH levels were recorded. 

Patients were admitted in the morning of the 

procedure. Under general anesthesia in the lithot-

omy position, sedation was achieved with intrave-

nous Propofol (Fresenius Kabi, Austria) and Fen-

tanyl (Darou Pakhsh Pharmaceutical Mfg. Co., 

Iran). The cyst contents were initially drained, and 

the cyst was then irrigated with a solution of 500 

cc normal saline (sodium chloride 0.9%; Darou 

Pakhsh Pharmaceutical Mfg. Co., Iran), heparin 

(Alborzdarou Pharmaceutical Company, Iran), 

and cefazolin (Jaberebne Hayan Pharmaceutical 

Company, Iran). After ensuring cyst fluid clear-

ance, alcohol (absolute ethyl alcohol 99.6%; Arak 

Petrochemical Company, Iran) was injected into 

the cyst, filling approximately 25% of the cyst 

volume, which was retained for the sclerosing 

effect. 

Patients were monitored for 24 hr and received 

intravenous antibiotics: ceftriaxone (1 gr/BD) and 

metronidazole (500 mg TID). Discharge occurred 

the following morning if no complications, such 

as fever or pain, were present. Patients were pre-

scribed cefixime (400 mg daily) and metronida-

zole (500 mg twice daily) for one week. Follow-

up evaluations were scheduled for two and six 

weeks post-procedure to monitor for complica-

tions. 

To minimize infection risk following EST, the 

long protocol commenced eight weeks after the 

procedure. Buserelin acetate, a GnRH agonist 

(Cinnafact 0.1 mg; CinnaGen Co., Iran), was ad-

ministered on cycle day 21, followed by follitro-

pin alfa (CinnaGen Co., Iran) at 300-450 IU daily 

starting on cycle day 2 of the next menstruation. 

Gonadotropin dosage adjustments were based on 

age, AMH levels, AFC, and follicular develop-

ment, with monitoring via transvaginal ultrasound 

after 6-7 days. Triggering of final oocyte matura-

tion occurred with HCG (Ovitrelle 250 µg/ml/0.5 

ml; Merck, Germany) when 2-3 preovulatory fol-

licles reached 17-18 mm. 

Three-day or five-day frozen-thawed embryos 

were transferred two months after stimulation. 

Luteal phase support with progesterone (100 mg 

intramuscularly for 3 days) and then cyclogest 

suppository (400 mg daily) continued until week 

10 if pregnancy occurred. Clinical pregnancy was 

confirmed through the observation of at least one 

intrauterine gestational sac. 

Primary outcomes included the number of M2 

oocytes and embryos obtained, while secondary 

outcomes comprised the amount of gonadotropins 

used and changes in the visual analog scale (VAS) 

scores for pelvic pain. Pain evaluation was con-

ducted using the VAS scale at baseline, two 

weeks, and six weeks after the procedure. Recur-

rence was defined as the return of symptoms or 

reappearance of endometriomas on ultrasound 

during follow-up. 

Statistical analyses were performed using SPSS 

V 24 (IBM, USA), with results expressed as 

mean±standard deviation (M±SD) for quantitative 

variables and frequency (percentage) for categori-

cal variables. Fisher's exact test, chi-square test, 

and paired sample t-tests were employed, with 

p<0.05 considered statistically significant. The 

normality of data distribution was assessed using 

the Shapiro-Wilk test. 

 

Results 

The age of patients was 32.6±4.9 years, and BMI 

was 24.1 (2.4) kg/m². The mean follow-up dura-

tion was 6 months. The majority of participants 

reported primary infertility (67.7%) (Table 1). 

Among the 31 patients, two (6.5%) achieved 

spontaneous pregnancies following the procedure, 

leading to live births. One patient delivered vagi-

nally at 34 weeks after experiencing premature 

rupture of membranes (PROM) one month post-

Table 1. The participant’s characteristics 
 

Variables Mean SD 

Age (years) 32.6 4.9 

BMI (kg/m2) 24.1 2.4 

Infertility duration 2.9 3.23 

Infertility type 
Primary 67.7% 21 

Secondary 32.3% 10 

Recurrence 
Present 19.4% 6 

Absent 80.6% 25 

Fertility rate 
Yes 6.5% 2 

No 93.5% 29 

Ongoing pregnancy 
Yes 6.5% 2 

No 93.5% 29 
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EST, while the second underwent cesarean section 

at 38 weeks due to breech presentation after three 

months of unsuccessful embryo transfer. Addi-

tional patient characteristics are summarized in 

table 1. 

Post-intervention, there were significant increas-

es in Antral Follicle Count (AFC), Anti-Müllerian 

Hormone (AMH) levels, and the number of em-

bryos retrieved, alongside significant decreases in 

ovarian endometrioma size and pelvic pain (p≤ 

0.05) (Table 2). Furthermore, dysmenorrhea signi-

ficantly decreased (p=0.02), as did dyspareunia 

(p=0.001) after the procedure. Notably, five pa-

tients (16.1%) reported recovery from intermen-

strual bleeding. However, no significant differ-

ence was observed in the total amount of gonado-

tropin used during the stimulation cycle, with val-

ues before treatment averaging 3581.5 (SD= 

3536.4) and after treatment averaging 4105.9 

(SD=5661.7) (Mean difference=524.3, p=0.80) 

(Figure 1). 

 

Discussion 

In the present study, the ART outcomes before 

and after EST were compared in poor responder 

patients who had at least one unsuccessful IVF. 

This approach allowed us to evaluate not only the 

ART outcomes but also the pain and recurrence of 

ovarian masses in this patient group. All patients 

had endometriomas ≥4 cm, categorizing them at 

least in stage 3 of endometriosis based on the 

ASRM classification. Previous research indicates 

that cystectomy for endometriomas does not im-

prove IVF outcomes (18) and can lead to greater 

depletion of ovarian reserve (27); thus, surgical 

options are not advisable for this cohort. Our find-

ings support this, as the use of ethanol induces 

cytotoxic damage, cell dehydration, and inflam-

matory mediator production, leading to anatomi-

cal distortion (28, 29). 

In a systematic review and meta-analysis, Cohen 

et al. reported that the number of oocytes retrieved 

was higher after endometrioma EST compared to 

laparoscopic methods, although clinical pregnan-

cy rates were similar. They found that the recur-

rence risk was significantly higher in patients 

treated with ethanol washing versus ethanol reten-

tion. They recommended EST for symptomatic 

patients who plan to conceive (30). Our study 

aligns with this recommendation and highlights 

the potential benefits of EST in preserving ovarian 

reserve. 

Alborzi et al. found no significant differences in 

total oocyte retrieval, clinical pregnancy, or live 

birth rates between patients undergoing EST and 

those undergoing laparoscopic ovarian cystecto-

my. They suggested that ethanol EST is a viable 

alternative to surgery; however, the recurrence of 

the disease in this group is significantly higher 

Table 2. Mean and standard deviation of variables in patients before and after sclerotherapy 
 

Variables 
Before 

Mean±SD 

After 

Mean±SD 
Mean difference p-value 

AFC 4.9±2.1 9.1±3.6 4.2 <0.05 

AMH 1.9±1.06 2.15±1.02 0.2 <0.05 

OMA 68.03±19.15 36.33±15.04 -31.7 0.01 

Gonadotropin 3581.5±3536.4 4105.9±5661.7 524.3 0.80 

No of embryos retrieved 1.35±1.6 3.35±1.9 2 <0.05 

Pain 4.94±2.47 3.32±2.02 -1.61 <0.05 

 

 

Figure 1. Comparison of the parameters before and after 

intervention  
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(31). This observation echoes our findings, partic-

ularly regarding the necessity of evaluating both 

the ART outcomes and the recurrence rates. 

In another trial by Alborzi et al., they reported 

significant increases in AFC and reductions in 

pelvic pain among patients treated with EST. 

However, they noted no significant difference in 

AMH levels post-treatment. This contrasts with 

our findings of improved AFC and preserved 

ovarian reserve (32). 

García-Tejedor et al. reported a 12% recurrence 

rate after 17 months of ethanol EST, with no seri-

ous complications noted (16). Other researchers 

indicated recurrence rates of 11.1% and 12.9% 

under varying conditions of ethanol application, 

illustrating the effectiveness of EST (33, 34). 

However, our study recorded a notably higher 

recurrence rate, potentially attributed to demo-

graphic differences and procedural variations. The 

size of the cysts remains a critical factor influenc-

ing recurrence. 

Hsieh et al. demonstrated that retaining ethanol 

in cysts for a longer duration significantly reduced 

recurrence rates. Their results, which showed in-

creased AFC and decreased pain levels, support 

our findings that EST effectively treats ovarian 

endometriosis (28). 

Chang et al. reported significant decreases in 

cyst size and pain levels, along with a 23% recur-

rence rate (36). The differences in recurrence rates 

compared to our study may arise from their larger 

patient population, emphasizing the need for fur-

ther research with larger sample sizes. 

Miquel et al. highlighted the efficacy of EST in 

improving IVF success rates for women with 

moderate to severe endometriosis. They noted 

significant increases in clinical and biochemical 

pregnancy rates among those treated with EST, 

reinforcing the potential of this technique in en-

hancing ART outcomes (37). 

In contrast, studies by Huang et al. (25) and Teh-

rani et al. (38) reported no significant changes in 

AMH levels following EST, suggesting a less in-

vasive profile compared to laparoscopic interven-

tions. Similarly, Lee et al. in their study reported 

insignificant decreases in AMH and EMB, which 

differ from our findings (39). These discrepancies 

could be attributed to variations in study design, 

methodology, and the specific EST techniques 

employed. 

While our study presents valuable insights, sev-

eral limitations must be acknowledged. The small  

 

sample size, lack of a control group, and short 

follow-up period (9 months) restrict our ability to 

generalize the findings and draw definitive con-

clusions about the efficacy of EST. Additionally, 

the study did not adequately control for confound-

ing variables such as age, duration of infertility, 

and endometrioma severity. Future research 

should address these limitations, incorporating 

larger cohorts and control groups to clarify the 

impact of EST on ART outcomes. 
 

Conclusion 

One of the strengths of our study was its design, 

which compared patients before and after the in-

tervention, effectively eliminating a large group of 

confounding variables and leading to more precise 

results. The findings indicate that ovarian reserve 

was well-preserved in patients who underwent 

ethanol sclerotherapy (EST) for endometriomas, 

which may contribute to improved future fertility 

outcomes. Notably, there is currently no evidence 

that surgical treatment enhances the reproductive 

outcomes of women undergoing assisted repro-

ductive technology. 

However, our study had limitations, including a 

small sample size, lack of a control group, and a 

relatively short follow-up period of 9 months. 

These factors may restrict the generalizability of 

the findings to larger populations. Future studies 

should include a control group, a larger cohort of 

patients, and an extended follow-up duration to 

better assess the impact of EST on ART response 

rates and overall reproductive outcomes. 
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