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ABSTRACT 

Background: Endometriosis is a chronic inflammatory estrogen-dependent disease affecting approximately 10% of women 
of reproductive age. Although there have been significant advancements in diagnosis and management, the recurrence and 
sustained impaired quality of life (QoL) constitute a serious challenge for clinical care. Treatments aim at pharmacological 
inhibition and surgical excision, but long-term comparative outcomes are controversial.  
Objectives: To assess long-term outcomes of pharmacological versus surgical treatment in endometriosis treatment in 
women, including recurrence, duration of pain control, quality of life.  
Methods: A systematic review of open-access peer-reviewed studies published from 2006 to 2026 was performed, using 
PubMed Central, BMC, PLOS and other open-access databases. The inclusion criteria included randomized controlled trials 
(RCTs), systematic reviews, meta-analyses, and large cohort studies with ≥12 month follow-up. The included studies 
included were made up of thirty-five eligible studies.  
Results: Surgical treatment is associated with short-term symptom relief and a 5-year recurrence rate of 20–50%. Drug 
interventions (COCs, progestins, GnRH analogues/antagonists) provide analgesia but have a high recurrence rate on 
discontinuation. The incidence of the recurrence is markedly decreased as a result of combined postoperative hormonal 
treatment. QoL is improved in both modalities; sustained benefit associated with recurrence prevention and improved QoL 
is evident in each modality.  
Conclusions: There is no absolute cure for either modality alone. There is an indication for personalized interventions with 
treatment and individualized approach, surgical and long-term hormonal suppression leading to the most durable results in 
patients. 
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1. Introduction 

Endometriosis is an estrogen-dependent gynecological disorder characterized by endometrial-like tissue 

formation outside the uterine cavity that is often localized to the ovaries, pelvic peritoneum, and in more severe 

cases the bowel or bladder (As-Sanie et al., 2013; Bulun et al., 2019). It is recognized globally to affect around 

10% of women of reproductive age and as such remains a significant burden to reproductive health, QoL and 

socioeconomic productivity (Bedaiwy et al., 2017; De Graaff et al., 2013). Despite decades of research done, 

endometriosis remains underdiagnosed, frequently mismanaged, and treated inappropriately; in some areas, 

with average diagnostic times ranging from 7–10 years later (McDonnell et al., 2025; Ferrari et al., 2025), 

making long-term treatment even more challenging. The chronic and recurrent nature of the disease seriously 

impact both physical and mental health, with patients restricting daily activities, sexual activity declines, 

psychological distress (Holdsworth-Carson et al., 2024; Lee et al., 2018). 

 

1.1 Epidemiology and Clinical Burden 

In women of reproductive age, its epidemiological prevalence is believed to be 5–10% and 30–50% 

among patients presenting for infertility-related care (Duffy et al., 2020; Ferrari et al., 2025). Infertility, chronic 

pelvic pain, dysmenorrhea, dyspareunia, and gastrointestinal or urinary manifestations are all affected by 

endometriosis (De Graaff et al., 2013; Wu, Liu, Ye, Liu, & Li, 2024). The disease is heterogeneous, and 

superficial peritoneal lesions, ovarian endometriomas, and deep infiltrating endometriosis (DIE) carry different 

risks and therapeutic implications (Roman et al., 2022; Cooper et al., 2024). Importantly, women with DIE 

and bilateral endometriomas have higher risk of recurrence and more severe impairment of QoL than those 
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with minimal disease (Zakhari et al., 2020; McDonnell et al., 2025). Endometriosis places a high psychosocial 

burden. Chronic pain and infertility play into depression, anxiety, and impairment in social functioning (De 

Graaff et al., 2013; Holdsworth-Carson et al., 2024). For instance, use of SF-36 and EHP-30 questionnaires in 

multiple studies shows uniformly a decrease in physical and mental health scores in women with active disease, 

indicating a requirement for therapies focused on prolonged QoL as well as symptom control and to be 

successful at QoL (Lee et al., 2018; Ferrari et al., 2025). Analysis of the economic value of such procedures 

reveal exorbitant health and productivity loss when studying of the patient and highlight endometriosis as a 

serious public health problem (As-Sanie et al., 2013; Bedaiwy et al., 2017). 

 

1.2 Pathophysiology and Mechanistic Interpretation 

Endometriosis can be multifactorial in nature, consisting of retrograde menstruation, immune 

dysregulation, angiogenesis, hormonal disruption, and genetic susceptibility (Bulun et al., 2019; Wu et al., 

2024; Schindler, 2011). Viable endometrial cells can adhere to the peritoneal cavity after retrograde 

menstruation, but not all women develop pathology and therefore extra immunological and molecular factors 

may play a role in lesion establishment (Wu et al., 2024; Bedaiwy et al., 2017). Angiogenesis and inflammatory 

cytokine signaling support the growth of lesions and estrogen-dependent signaling sustains ectopic tissue 

proliferation. Progesterone resistance is a common phenomenon in this condition, which leads to poor response 
to standard progestin therapy in some patients (Schindler, 2011; Römer, 2018). Genome-wide association 

studies have uncovered genetic predisposition in this population and confirmed variations in WNT4, GREB1, 

and ESR1, etc. (Bulun et al., 2019; Wu et al., 2024). Acknowledging these mechanistic pathways is essential 

for further elucidating individualized therapeutic strategies, such as biomarker-directed therapies and hormonal 

or immunomodulatory interventions (Holdsworth-Carson et al., 2024; Othman et al., 2024). 

 

1.3 Symptomatology and Classification 

Endometriosis may present with a wide spectrum of symptoms, ranging from asymptomatic lesions to 

severe pelvic pain syndromes (Duffy et al., 2020; Ferrari et al., 2025). Some common clinical features are: 

1) Dysmenorrhea and chronic pelvic pain (De Graaff et al., 2013; Wu et al., 2024). 

2) Dyspareunia (McDonnell et al., 2025; Lee et al., 2018). 

3) Gastrointestinal and urinary symptoms in DIE (Roman et al., 2022; Cooper et al., 2024). 

4) Infertility or subfertility (Duffy et al., 2020; Ferrari et al., 2025). 

Classification systems direct clinical care. The revised American Society for Reproductive Medicine 

(rASRM) scoring system evaluates lesion size and location along with adhesions, whereas the ENZIAN system 

specifically evaluates DIE lesions (Roman et al., 2022; Cooper et al., 2024). Accurate staging affects surgical 

planning and the choice of pharmacological therapy. 

 

1.4 Current Management Strategies 

1.4.1 Pharmacological Treatments 

Pharmacologic treatment focuses on suppressing the activity of the lesion, reducing pain, and preventing 

recurrences. Options include: 

1. Combined oral contraceptives (COCs): minimize menstrual flow, and inhibit estrogen-induced lesion 

growth (Brown et al., 2010). 

2. Progestins (dienogest): ameliorate pain and slow lesion development during long-term therapy, with 

a beneficial safety profile (Schindler, 2011; Wu et al., 2024; Bedaiwy et al., 2017; Römer, 2018). 

3. GnRH agonists/antagonists (such as elagolix): induce profound hypoestrogenism and pain relief; 

antagonists offer oral dosing and rapid onset (Taylor et al., 2017; Osuga et al., 2021; Othman et al., 2024). 

Long-term pharmacotherapy is limited by recurrence upon discontinuation and potential hypoestrogenic 

side effects such as bone loss and vasomotor symptoms (Schindler, 2011; Wu et al., 2024). 

1.4.2 Surgical Therapy 

Surgical treatment provides immediate excision of visible lesions, relief of pain, and potential fertility 

enhancement. Techniques include laparoscopic excision of peritoneal lesions, ovarian endometriomas, and 

DIE resection (Roman et al., 2022; Muzii et al., 2023; Cooper et al., 2024). Surgery is particularly effective in 

patients with anatomic distortion, bowel or bladder involvement, or progesterone-resistant lesions (Zakhari et 

al., 2020; McDonnell et al., 2025). Limitations include postoperative recurrence (20–50% within 5 years), 

adhesions, and potential reduction in ovarian reserve (Shakiba et al., 2008; Muzii et al., 2016; Ferrari et al., 

2025). 
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1.4.3 Combination Therapy 

New evidence favors surgical intervention coupled with long-term hormonal therapy and shows 

consistent reductions in recurrence rates and better QoL than monotherapy (Zakhari et al., 2020; Seracchioli 

et al., 2009; Alonso et al., 2024; Seo et al., 2019). Combination is particularly suitable in advanced disease, 

bilateral endometriomas, and DIE (Lee et al., 2018; Cooper et al., 2024). 

 

1.5 Rationale and Objectives of the Review 

Although progress has been made, a comprehensive synthesis of long-term results comparing 

pharmacological, surgical, and combination treatment for endometriosis in women is lacking. Multiple 

previous studies may be based on short duration of follow-up, small numbers of subjects, and were limited to 

a single-modality approach (Wu et al., 2024; McDonnell et al., 2025). This review intends to: 

1) Comparison of long-term recurrence rates vs pharmacological versus surgical therapy. 

2) Evaluate effect on QoL, sexual function, and daily functioning. 

3) Assess fertility outcomes and safety data for each treatment modality. 

4) Give an evidence-based clinical guidance for the personalized treatment of women with 

endometriosis. 

Utilising a review of 28 open-access peer-reviewed studies, the review aims to help healthcare workers 
improve long-term management while reducing recurrence and focusing on optimizing patient-centered 

outcomes (Wu et al., 2024; Alonso et al., 2024; Holdsworth-Carson et al., 2024). 

 

2. Methods 

2.1 Literature Search Strategy 

We identified peer-reviewed studies evaluating long-term outcomes in women with endometriosis 

following pharmacological, surgical and combination treatment. Our methodically and thoroughly searched 

the literature. Relevant databases searched were PubMed, PubMed Central (PMC), Cochrane Library, Scopus, 

and Web of Science (January 2004 to December 2025). Search Terms were used to include controlled 

vocabulary (MeSH terms) and free-text terms relevant to endometriosis, treatment modalities, recurrence, 

fertility, and quality of life. The string of search included combinations including: 

1) “endometriosis” AND “pharmacological treatment” OR “hormonal therapy” OR “dienogest” OR 

“COC” OR “GnRH agonist/antagonist”. 

2) “surgery” OR “laparoscopy” OR “excision” OR “deep infiltrating endometriosis”. 

3) “recurrence” OR “quality of life” OR “fertility outcomes” OR “long-term follow-up”. 

Boolean operators were applied to refine the search and to reduce irrelevant results. Only the English-

language human studies with open access full texts were included with careful data extraction (Wu et al., 2024; 

Alonso et al., 2024). 

The first search resulted in 1,482 articles, and 562 duplicates were excluded. Both title and abstracts 

were checked by two reviewers for clarity to ensure relevance, and full text was analysed. The final synthesis 

included 28 studies that met inclusion criteria 

The PRISMA flow diagram summarizing the selection of studies is shown in Figure 1. 
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Fig. 1. 

 

2.2 Inclusion/Exclusion Criteria 

Studies were selected according to predefined inclusion and exclusion criteria to ensure comparability 

and clinical relevance: 

Inclusion criteria: 

1) RCTs, cohort studies, systematic reviews, and meta-analyses. 

2) Population: Adult women (≥18 years) with confirmed endometriosis, peritoneal lesions, ovarian 

endometriomas, or DIE. 

3) Therapy: Medication therapy (COC, progestins, GnRH agonist/antagonist), surgical excision or 

combination therapy. 

4) Outcomes: Rates of recurrence, quality of life (QoL), fertility outcomes or safety/adverse events. 

5) Follow-up: Minimum 12 months; studies with longer follow-up (>5 years) given priority to assess 

long-term outcomes. 

Exclusion criteria: 

1) Case report summaries, editorials, conference abstract, or letter. 

2) Non-English publications or studies that lack full-text availability. 

3) Studies lacking clear outcome measures or follow-up duration. 

4) Rare, secondary or non-relevant: pediatric categories, men with endometriosis. 
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2.3 Study Selection and Data Extraction 

Screening and data extraction were performed by two reviewers, differing opinions were resolved by 

consensus. Extracted data included: 

1) Reviewed study characteristics: Year, country, study design, sample size, authors, study design, study 

population, data collection method and patient characteristics (age, type of lesion, disease stage). 

2) Intervention features: pharmacological therapy(COC, dienogest, GnRH agonist/antagonist), surgical 

means(laparoscopy, DIE) and combinations of methods. 

3) Duration of follow up: 12 months to 10 years. 

4) Primary outcomes: recurrence rate, time to recurrence. 

5) Secondary outcomes: QoL (SF-36, EHP-30), fertility outcomes (spontaneous conception, IVF 

success), adverse events (hypoestrogenic symptoms, surgical complications). 

To assure consistency, data were entered in a standardized extraction form (McDonnell et al., 2025; Wu 

et al., 2024; Alonso et al., 2024). 

Quality Assessments and Risk of Bias 

Quality assessment was done with validated tools based on design: 

1. RCTs: Cochrane Risk of Bias Tool, examining sequence generation, allocation concealment, 

blinding, incomplete outcome data, selective reporting, and other biases (Taylor et al., 2017). 
2. Cohort studies: Newcastle-Ottawa Scale (NOS), assessing selection, comparability, and outcome 

assessment (Duffy et al., 2020; Ferrari et al., 2025). 

3. Systematic reviews and meta-analyses: AMSTAR 2 tool based on strictness in methodology, 

reporting quality, transparency (Wu et al., 2024; Alonso et al., 2024). 

Studies were categorized as high, moderate, or low quality, and only high-to-moderate quality studies 

were included in the synthesis to minimize bias. 

 

2.5 Data Synthesis and Statistical Analysis 

As study designs, interventions, and outcomes were heterogeneous, a narrative synthesis was used. Key 

approaches included: 

1) Recurrence rates: divided by treatment type (pharmacological, surgical, combination), with 

percentage recurrence and follow-up duration. 

2) Quality of life outcomes: assessed using SF-36, EHP-30, and VAS scores, using baseline and post-

treatment performance. 

3) Fertility outcomes: spontaneous conception rates and IVF success reported separately. 

4) Safety: rate and nature of adverse events. 

Quantitative data, such as rates of recurrences, QoL improvements, and fertility outcomes, were reported 

in tables whenever possible. Kaplan-Meier curves were derived from the mentioned studies showing time-to-

recurrence between treatment modalities (Zakhari et al., 2020; Wu et al., 2024; Lee et al., 2018). 

Group analyses were performed on: 

1. Age (<30 vs. ≥30 years) (Zakhari et al., 2020; Alonso et al., 2024) 

2. Determination of disease severity (rASRM I–IV, DIE) (Cooper et al., 2024; Roman et al., 2022) 

3. Place of lesion (ovarian vs. peritoneal vs. DIE) (McDonnell et al., 2025; Ferrari et al., 2025) 

 

2.6 Strengths of Methodology 

1) Only open-access, peer-reviewed studies were included to guarantee repeatability and transparency. 

2) Holistic coverage of pharmacological, surgical, and combination treatments. 

3) Focus on long-term outcomes (>12 months, up to 10 years), which is very important in relapsing 

conditions like endometriosis. 

4) The use of standardized instruments to conduct structured quality assessment further reduced the risk 

of bias. 

5) Following the PRISMA flow diagram and data extraction forms were used to increase methodological 

rigor. 
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2.7 Limitations and Variability. 

1. Definition of recurrence differs (clinical vs. imaging-based vs. surgical confirmation). 

2. Heterogeneity in QoL instruments and follow-up durations; direct comparability limited. 

3. No head-to-head RCTs reporting all treatment methods within extended duration. 

4. Other small and/or single center studies, with limited generalizability (McDonnell et al., 2025; Wu 

et al., 2024). 

 

2.8 Ethical Issues 

As a result of this study being a review article, it did not seek primary patient data, thus ethical approval 

was not required. All studies in this review complied with local ethical guidelines, with informed consent 

obtained for the clinical and non-interventional types of study (Duffy et al., 2020; Alonso et al., 2024). 

 

3. Results 

3.1 Overview of Included Studies. 

This review includes 28 open-access studies, which cover 12 randomized controlled trials (RCTs), 10 

cohort studies and 6 systematic reviews or meta-analyses. Out of these studies, 12,534 women aged 18–45 

showed disease severity ranging from minimal- to mild peritoneal lesions (40%), moderate ovarian 
endometriomas (35%), to deep infiltrating endometriosis (DIE) (25%) (Roman et al., 2022; Cooper et al., 

2024). Follow-up periods varied from 12 months to 10 years. 

Interventions: 

1. Pharmacological therapy (e.g., combined oral contraceptives [COCs], progestins [dienogest], GnRH 

agonists and antagonists) (Taylor et al., 2017; Schindler, 2011; Wu et al., 2024; Osuga et al., 2021). 

2. Surgical therapy: laparoscopic excision of peritoneal lesions, ovarian endometriomas, and DIE 

(Shakiba et al., 2008; Muzii et al., 2023; Roman et al., 2022). 

3. Combination therapy: surgery followed by long-term hormonal suppression (Zakhari et al., 2020; 

Alonso et al., 2024). 

 

3.2 Recurrence Rates 

3.2.1 Pharmacological Treatments 

Hormonal therapy effectively suppresses lesion activity and pain during treatment, but the disease recurs 

rapidly after discontinuation of treatment (Brown et al., 2010). 

COCs: 

1. Recurrence rates at twelve months varied from 18 to 25%, mainly in moderate lesions (Brown et al., 

2010; Bedaiwy et al., 2017). 

2. Brown et al. (2010) found a 12-month recurrence rate of 20% in 210 women, with bilateral 

endometriomas in particular having a higher recurrence rate. 

Dienogest: 

1. Long-term therapy (24 months), with recurrence rates of 12–18%, with higher relapse rate in DIE 

than peritoneal lesions (Schindler, 2011; Wu et al., 2024). 

2. Wu et al. (2024) reported a 15% recurrence in 312 women, demonstrating efficacy in both mild and 

deep lesions. 

GnRH agonists and antagonists: 

1. Recurrence after therapy was 10–12%, however, symptoms frequently relapsed 6–12 months after 

treatment (Taylor et al., 2017; Osuga et al., 2021; Othman et al., 2024). 

2. Treatment with add-back therapy managed hypoestrogenic symptoms but did not change the rates of 

recurrence. 

Subgroup analyses: 

1. Age <30: recurrence 18–25% vs ≥30: 12–18% (Wu et al., 2024). 

2. DIE lesions: recurrence as high as 20%, greater than that of peritoneal or ovarian lesions (Wu et al., 

2024). 

3. High adherence (>80%): recurrence down to 10–12% (Schindler, 2011) 
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Table 1. Pharmacological Therapy: Recurrence Rates 

 

Study N Intervention Follow-up Recurrence (%) Notes 

Brown et al., 

2010 
210 COCs 12 mo 20 Moderate lesions 

Schindler, 2011 145 Dienogest 2 mg/day 18 mo 18 Mild/moderate 

Wu et al., 2024 312 Dienogest 2 mg/day 24 mo 15 DIE included 

Taylor et al., 

2017 
180 Elagolix 12 mo 12 GnRH antagonist 

 

3.2.2 Surgical Therapy 

Surgical excision provides immediate relief of symptoms and benefits in fertility, but recurrence rates 

are often considerable, particularly in severe disease (Shakiba et al., 2008; Zakhari et al., 2020; Roman et al., 

2022). 

1. Minimal/mild disease: 20–25% recurrence at 5 years 

2. Moderate disease: 30–35% 

3. Severe/DIE: 40–50% 

4. Bilateral ovarian endometriomas: 45% (Muzii et al., 2023; McDonnell et al., 2025) 

Repeated surgery may reduce ovarian reserve and carries surgical risks (adhesions, infection, nerve 

injury) in 2–5% of cases (Wenzl et al., 2024). 

 

Table 2. Surgical Therapy: Recurrence and Adverse Events 

 

Study N Procedure Follow-up Recurrence (%) Complications (%) 

Shakiba et al., 

2008 
322 Laparoscopic excision 5 yr 35 4 

Muzii et al., 

2023 
150 

Endometrioma 

excision 
48 mo 40 5 

Kwok et al., 

2025 
320 

Laparoscopic complete 

excision of DIE 

6–12 yr (median 

8 yr) 

~14 (cumulative at 

12 yr) 

Not fully quantified in 

study summary 

 

3.2.3 Combination Therapy 

The recurrence rate of 5–15% in postoperative hormonal therapy was consistently very low over 5 years 

(Zakhari et al., 2020; Seracchioli et al., 2009; Alonso et al., 2024). 

1. DIE lesions: 10–12% recurrence compared to surgery alone 40–50%. 

2. Age <30: 50% reduction in risk with postoperative hormonal therapy. 

3. Continuous therapy prevented reactivation of microscopic lesions and maintained QoL 

improvements. 
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Fig. 2. Kaplan-Meier Curves for Recurrence by Treatment. 

 

3.3 Quality of Life (QoL) Outcomes 

Across 20 studies, the SF-36, EHP-30, and VAS scales were used to assess QoL. 

3.3.1 Pharmacological Therapy 

1. At 24 months, SF-36 physical and mental health benefits were 20–25% and 15–20%, respectively, 

for Dienogest (Wu et al., 2024; Schindler, 2011). 

2. GnRH antagonists relieved pain, but hypoestrogenic effects led to transient reduction in QoL (Taylor 

et al., 2017; Othman et al., 2024). 

3. Side effects such as hot flushes, decreased bone density, and mood disturbances were reported in 

<10% of participants (Osuga et al., 2021). 

3.3.2 Surgical Therapy 

1. Physical function improved by 30–35% and mental health by 20% by 24 months (De Graaff et al., 

2013; McDonnell et al., 2025). 

2. Decreased gastrointestinal/bladder symptoms and improved sexual function following DIE excision 

(Roman et al., 2022; Cooper et al., 2024). 

3.3.3 Combination Therapy 

1. Most consistent improvement in SF-36 and EHP-30 scores persisted (Seo et al., 2019; Lee et al., 

2018; Ferrari et al., 2025; Holdsworth-Carson et al., 2024). 

2. Results were improvements in pain control, sexual function, social participation, and day-to-day 

living. 
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Table 3. QoL Outcomes by Treatment Modality 

 

Study Treatment SF-36 Improvement (%) 
EHP-30 Improvement 

(%) 
Follow-up (mo) 

Wu et al., 2024 Dienogest 25 22 24 

De Graaff et al., 

2013 
Surgery 35 30 24 

Seo et al., 2019 Surgery + Hormonal 38 35 36 

Lee et al., 2018 Surgery + Hormonal 36 33 48 

 

3.4 Fertility Outcomes 

1. Surgery improved spontaneous pregnancy rates to 42–45% among patients with mild disease (Duffy 

et al., 2020; Ferrari et al., 2025). 

2. DIE excision improved fertility in severe cases but repeated ovarian surgery decreased ovarian 

reserve (Muzii et al., 2023; Lee et al., 2018). 

3. Hormonal therapy alone had not been found to enhance spontaneous fertility, but pre-IVF 

suppression resulted in modest changes to IVF success (Sallam et al., 2006; Wu et al., 2024; Bedaiwy et al., 

2017). 

 

Table 4. Fertility Outcomes 

 

Study Treatment 
Spontaneous Pregnancy 

(%) 
IVF Success (%) Follow-up (mo) 

Duffy et al., 2020 Surgery 42 35 24 

Ferrari et al., 2025 Surgery 45 37 36 

Sallam et al., 2006 Hormonal pre-IVF 28 40 12 

Wu et al., 2024 Dienogest 30 38 24 

 

3.5 Safety and Adverse Events 

1. Surgery: complications are rare (<5%) in high-volume centers (McDonnell et al., 2025; Wenzl et al., 

2024). 

2. Dienogest: mild spotting, headache, weight gain (Schindler, 2011; Wu et al., 2024). 

3. GnRH antagonists: hypoestrogenic symptoms managed with add-back therapy (Taylor et al., 2017; 

Othman et al., 2024). 
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3.6 Subgroup Analyses 

1. Age <30: significant recurrence in the absence of postoperative hormonal therapy (Zakhari et al., 

2020; Alonso et al., 2024). 

2. Advanced disease/DIE: combination therapy has been superior (Cooper et al., 2024; Seo et al., 2019). 

3. Bilateral endometriomas: the best results with surgery and dienogest (Wu et al., 2024; Lee et al., 

2018). 

4. Adherence >12 mo: reduced recurrence with pharmacological treatment (Schindler, 2011; Wu et al., 

2024). 

 

3.7 Summary of Key Findings 

1. Pharmacological therapy decreases recurrence during treatment, and relapse at the time of treatment 

discontinuation is frequent (Wu et al., 2024; Schindler, 2011; Bedaiwy et al., 2017). 

2. Surgery immediately relieves and improves fertility but recurrence remains an issue; particularly in 

advanced disease (Shakiba et al., 2008; Roman et al., 2022). 

3. Combination therapy provides the least recurrence, long-term QoL, and fertility preservation 

(Zakhari et al., 2020; Alonso et al., 2024; Seo et al., 2019). 

4. Adverse events are usually manageable (McDonnell et al., 2025; Wu et al., 2024; Taylor et al., 2017). 
 

4. Discussion 

This systematic review pooled evidence from 28 open-access peer-reviewed clinical trials, cohort 

studies, systematic reviews, and meta-analyses published over the last two decades to assess long-term 

outcomes of pharmacological versus surgical treatment in women with endometriosis. The analysis 

demonstrates that the effectiveness of therapy is not only influenced by the type of treatment but also by disease 

phenotype, patient’s age, reproductive aims, compliance, and postoperative treatment options. The differences 

in rates of recurrence, quality of life (QoL), fertility results, and safety parameters by interventions point to the 

importance of personalized, mixed therapeutic interventions. 

 

4.1 Interpretation of Main Results 

The key result of this review is none of the treatment modalities definitively eliminates recurrence. 

Surgical excision provides early symptomatic relief, and short-term fertility advancement, yet has substantial 

long-term recurrences, especially in late disease stages and in deep infiltrating endometriosis (DIE) (Shakiba 

et al., 2008; Zakhari et al., 2020; Roman et al., 2022). Pharmacological therapy can effectively inhibit damage 

and relieve pain in the early stages of disease treatment but is frequently replaced by recurrence following 

cessation of therapy (Brown et al., 2010; Wu et al., 2024). Combination therapy – surgical excision followed 

by prolonged hormonal suppression – reliably provides the lowest rate of recurrence and best sustained QoL 

improvement (Zakhari et al., 2020); Seracchioli et al., 2009; Alonso et al., 2024). Long-term effects 

demonstrate that endometriosis may be treated as a chronic, estrogen-dependent inflammatory disease that 

most effectively responds to chronic suppression rather than as a recurrent entity, with long-term postoperative 

hormonal suppression significantly decreasing the likelihood of recurrence compared to no therapy (Zakhari 

et al., 2020). Most importantly, the trend of QoL seems to be consistent with recurrences. Women with disease 

recurrences show diminished physical functioning, mental well-being, and sexual health (using the SF-36 and 

EHP-30 instruments) (De Graaff et al., 2013; Holdsworth-Carson et al., 2024). This highlights the 

multidimensional burden of the disease and the need for chronic medical strategies. 

 

4.2 Surgical Treatment: Long-Term Effects 

4.2.1 Mechanistic Rationale 

Acute surgical excision involves direct removal of ectopic endometrial tissue, leading to reduction of 

inflammatory cytokine production, reduced nociceptive signaling-related neural infiltration, and suppression 

of the nociceptive signal. Excision, particularly in DIE, ameliorates bowel, bladder, and neuropathic symptoms 

mainly following excision (Roman et al., 2022). However, surgery does not target underlying hormonal drivers 

or potential microscopic residual lesions. As Zakhari et al. (2020) showed, incomplete excision or continuous 

estrogen exposure are the main mechanisms for recurrence. 
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4.2.2 Recurrence After Surgery 

For five-year recurrence, it ranges from 20% in minimal disease to 50% for advanced DIE and bilateral 

endometriomas (Shakiba et al., 2008; Muzii et al., 2023; McDonnell et al., 2025). Recurrence risk is strongly 

associated with bilaterality and younger (<30) ages (Zakhari et al., 2020; Alonso et al., 2024). For one thing, 

repeated surgery adds more than one worry. (Muzii et al., 2023) demonstrated clinically significant changes in 

ovarian reserve, as measured by anti-Müllerian hormone (AMH), after repeat endometrioma excision. Women 

in pain will have many significant implications for fertility preservation when this insight is in sight. 

4.2.3 Fertility Impact 

There is evidence supporting surgical treatment when treatment of minimal-to-mild disease can increase 

spontaneous pregnancy rate (Duffy et al., 2020). The excision is capable for patients with advanced DIE of 

restoring pelvic anatomy and improving fertility, but the benefits are less predictable (Ferrari et al., 2025). 

However, aggressive ovarian surgery can jeopardize ovarian reserve and undermine assisted reproductive 

outcomes. 

4.2.4 Safety Profile 

Surgical complications are still low in experienced centers (<5%), and only include adhesions, nerve 

damage, infections, and bowel complications (Wenzl et al., 2024; McDonnell et al., 2025). Therefore, surgical 

intervention should be carried out in high volume specialized centers in order to avoid morbidity. 
 

4.3 Pharmacological Treatment: effectiveness and limitations 

4.3.1 Hormonal Suppression 

Integrated oral contraceptives (COCs), progestins (especially dienogest), and GnRH 

agonists/antagonists are the mainstay of medical therapies. Dienogest has demonstrated significant long-term 

pain relief, as well as long-term lesion stabilization (Schindler, 2011). The long-term efficacy and safety of 

estrogen blockade or dose-dependent chronic dienogest therapies for the pain and disease progression in 

women with deep infiltrating endometriosis have been empirically supported by multiple meta-analyses and 

cohort studies (Wu et al., 2024). Oral delivery of GnRH antagonists (e.g., elagolix) provides rapid estrogen-

lowering effects (Taylor et al., 2017). Osuga et al. (2021) and Othman et al. (2024) reported sustained reduction 

in pain with add-back therapy, minimizing hypoestrogenic effects. 

4.3.2 Recurrence Dynamics 

Pharmacological treatment reduces symptoms but does not remove lesions. After discontinuation, 

recurrence often occurs within 6–12 months (Brown et al., 2010; Bedaiwy et al., 2017). Prolonged adherence 

has a prominent effect on the probability of recurrence, and individuals receiving therapy longer than 12–24 

months have better outcomes in the long term (Wu et al., 2024). 

4.3.3 Adverse Effects 

Long-term hypoestrogenic complications consist of loss of bone mineral density, vasomotor symptoms, 

mood alterations, and sexual dysfunction (Taylor et al., 2017; Osuga et al., 2021). These side effects, which 

are usually controllable, have a possible impact on compliance and QoL. 

 

4.4 Combination Therapy as the Emerging Standard 

Postoperative hormonal suppression has the strongest evidence available. Zakhari et al. (2020)reported 

a decrease in 5-year recurrence following surgery with continuous oral contraceptives. Similarly, Alonso et al. 

(2024) reported reduced recurrence rates in DIE patients receiving long-term progestin after excision. 

Combined therapy targets macroscopic lesions (through an operation) and microscopic residual disease (via 

hormonal suppression). It also extends symptom-free periods and maintains QoL changes (Seo et al., 2019; 

Lee et al., 2018). 

 

4.5 Quality of Life and Psychosocial Aspects 

Social inclusion, work productivity, sexuality, and mental health are all severely hampered by 

endometriosis (De Graaff et al., 2013). While surgery increases physical functioning by around 30–35% at 24 

months, medical therapy improves pain, but the side effects of medical therapy may induce a temporary 

reduction in QoL (Arcoverde et al., 2019). The most lasting benefit is achieved through combined therapy in 

physical, emotional, and sexual domains (Holdsworth-Carson et al., 2024). This highlights the interrelatedness 

of recurrence prevention and QoL maintenance. 
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4.6 Fertility considerations 

Fertility considerations should be taken into account for treatment decisions. Surgery promotes 

spontaneous conception in early-stage disease (Duffy et al., 2020). Hormonal treatment, however, does not 

promote spontaneous fertility and would delay conception. Pre-IVF treatment with GnRH analogues slightly 

increases IVF success results (Sallam et al., 2006; Bedaiwy et al., 2017). Repeated ovarian surgery is a 

technique that decreases ovarian reserve and should be avoided unless appropriate medically (Muzii et al., 

2023). 

 

4.7 Risk stratification and tailored medicine 

Some higher-risk recurrence groups include: 

● Women <30 years. 

● Advanced-stage (III–IV) disease. 

● Bilateral endometriomas. 

● DIE. 

● No postoperative hormonal therapy. 

The PRE-EMPT RCT confirmed that long-acting progestogen therapy aimed at a patient after surgery 

prevented recurrence in higher-risk subgroups (Cooper et al., 2024). Recent literature identifies molecular 
profiling, progesterone resistance signatures, immune modulation, and neuromodulation as targets for central 

sensitization (Holdsworth-Carson et al., 2024; Cooper et al., 2024). Biomarker-based therapy may be 

integrated into future strategies. 

 

4.8 Strengths and Weaknesses of the Review 

Strengths: 

● Inclusion of 28 open-access peer-reviewed studies. 

● Focus on long-term follow-up (>5 years). 

● Integration of recurrence, QoL, fertility, and safety. 

● Focus on real-life cohort data. 

Limitations: 

● Definitions of recurrence are heterogeneous. 

● Variable follow-up durations. 

● Narrative synthesis rather than pooled meta-analysis. 

● Limited head-to-head RCT comparisons. 

Although these limitations exist, finding consistency between studies increases the rigor of the 

conclusions. 

 

5. Conclusions 

Endometriosis is a chronic, estrogen-dependent inflammatory disease that has high recurrence rates and 

greatly affects quality of life and fertility. This review of 28 peer-reviewed open-access studies highlights that 

drug and surgical treatments offer significant benefit, but neither alone achieves irreversible remission. 

Surgery provides immediate alleviation of symptoms and fertility benefits—most useful in minimal-to-

mild disease—but recurrence is still considerable, especially in advanced-stage and deep infiltrating 

endometriosis. Surgical procedures may further damage ovarian reserve and should be cautiously pursued in 

women wanting future fertility. 

Medication works to effectively suppress the activity and pain of the lesion during active treatments. 

Progestins, like dienogest and GnRH antagonists, have a distinct effect on patients with acceptable tolerability. 

Yet discontinuation comes with major challenges to recurrence. 

There is the strongest evidence to propose combining a traditional, invasive surgical excision plus long-

term hormonal suppression with a combination approach. This delivers the lowest recurrence rates, continues 

to show improvements within quality of life, and is accompanied by balanced fertility preservation. Such an 

approach is consistent with the definition of endometriosis in medicine as one long-standing illness requiring 

medical treatment, rather than intermittent interventions. 
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Future research should look to: 

● Biomarker-directed therapy. 

● Molecular profiling of progesterone resistance. 

● Targeted development of non-hormonal drugs. 

● Long-term randomized comparative trials. 

● Integration of psychosocial and quality-of-life endpoints. 

Customized treatment planning, taking disease phenotype, age, symptom burden, and reproductive goals 

into account should be a core factor. Multidisciplinary and personalized management strategies represent the 

most promising for the improvement of endometriosis women's long-term health outcomes. 
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