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ABSTRACT 

Introduction: Endometriosis is a chronic, estrogen-dependent disorder characterized by ectopic endometrial-like tissue, 
chronic pelvic pain and impaired fertility. Optimal management requires balancing symptom control, recurrence prevention 
and preservation of reproductive potential. This review synthesizes evidence on contemporary pharmacological, 
postoperative and non-pharmacological strategies to inform multidisciplinary care. 
Methodology: A literature review of PubMed, Scopus, and Google Scholar was performed, focusing on recent systematic 
reviews and meta-analyses evaluating surgical, pharmacological, non-pharmacological, and assisted reproductive strategies 
for endometriosis. 
Results: Progestogens (notably dienogest) and continuous/extended COCs reduce dysmenorrhea and chronic pelvic pain 
and serve as viable long-term maintenance. Oral GnRH antagonists provide rapid, dose-dependent analgesia with add-back 
strategies mitigating hypoestrogenic harms. Surgical excision may yield superior symptom relief and lower recurrence in 
selected phenotypes but risks ovarian reserve loss, tissue-paring techniques can attenuate this effect. Postoperative hormonal 
suppression (≥6–12 months) reduces recurrence. Integrated non-pharmacological modalities improve pain coping, adherence 
and HRQoL. Endometriomas and deep disease negatively affect ovarian response and implantation, supporting 
individualized pre-ART planning 
Conclusion: Effective endometriosis management requires an individualized, multimodal approach integrating surgery, 
medical therapy, supportive care, and fertility planning. Holistic strategies enhance quality of life, reduce pain, and optimize 
reproductive outcomes. Interdisciplinary coordination is key to tailoring therapy according to patient phenotype, 
reproductive goals, and disease severity. 
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Introduction 
Endometriosis is a chronic, estrogen-dependent condition characterized by the presence of biologically 

active endometrial-like tissue outside the uterine cavity, most commonly within the pelvic peritoneum, ovaries, 
uterosacral ligaments, or the rectovaginal septum [1]. The presence of ectopic endometrial implants leads to 
localized inflammation, fibrosis, and adhesions, which constitute the main causes of pelvic pain and 
dysfunction of pelvic organs. The etiology of endometriosis is complex and multifactorial. The classical 
Sampson theory of retrograde menstruation does not fully explain all cases. Contemporary concepts emphasize 
the roles of immune dysregulation, impaired apoptosis, oxidative stress, as well as genetic and epigenetic 
factors [1,2]. The pathophysiology also involves neuroangiogenesis and neural hypersensitivity, explaining the 
chronic and often pharmacologically refractory nature of pain [3]. Recent meta-analyses highlight the 
interaction between hormonal, inflammatory, and neurogenic components as key mechanisms sustaining the 
chronicity of the disease [1,2,4]. 

Endometriosis affects approximately 10% of women of reproductive age, whereas in populations with 
chronic pelvic pain or unexplained infertility the prevalence reaches 30–50% [1]. It carries substantial social 
and economic burdens—reducing work productivity, impairing daily functioning, and negatively affecting 
quality of life. Women with endometriosis have an increased risk of depressive and anxiety symptoms 
compared with the general population; psychological interventions (such as cognitive-behavioral therapy) may 
reduce pain perception and enhance quality of life. These observations underscore the need for a holistic 
therapeutic approach combining pharmacologic management, psychological support, and fertility-preserving 
strategies [5,6]. 
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Chronic pelvic pain is the predominant symptom of endometriosis, frequently exacerbated during 
menstruation. Dysmenorrhea, dyspareunia, dyschezia, and dysuria commonly coexist, depending on lesion 
location [1,7]. 

In advanced disease, infertility becomes a significant concern. Meta-analyses have demonstrated 
reduced implantation rates and live birth rates in in vitro fertilization (IVF) cycles among women with 
endometriosis, particularly in higher disease stages [8,9]. Adjunctive therapy with GnRH agonists following 
surgical treatment may improve fertility outcomes in women planning pregnancy [10]. These findings 
highlight the heterogeneous and multifaceted clinical profile of endometriosis—an entity challenging both to 
diagnose and to treat effectively. 

The pathophysiology of endometriosis involves interplay between hormonal, immunological, and 
inflammatory disturbances. Ectopic endometrial lesions exhibit increased expression of estrogen and 
progesterone receptors, resulting in enhanced proliferative activity and reduced progesterone responsiveness 
[1,2]. This is accompanied by chronic inflammation—macrophage activation, elevated production of 
prostaglandins (PGE₂) and pro-inflammatory cytokines (IL-1β, IL-6, TNF-α), as well as heightened oxidative 
stress. These processes contribute to adhesion formation, fibrosis, and stimulate neuroangiogenesis, leading to 
peripheral and central sensitization responsible for persistent pain [1,2,3]. Systematic reviews focusing on deep 
infiltrating endometriosis (DIE) emphasize the importance of neuroimmune mechanisms in sustaining pain 
that is refractory to pharmacotherapy [3]. 

 
Methodology 
This review was conducted using PubMed, Scopus, and Google Scholar, focusing on recent systematic 

reviews and meta-analyses evaluating surgical, pharmacological, non-pharmacological, and assisted 
reproductive strategies for endometriosis. Studies included reproductive-age women and reported outcomes 
such as pain, recurrence, quality of life, ovarian reserve, and IVF/ICSI success. Search terms included 
“endometriosis”, “progestins”, “combined oral contraceptives”, “GnRH antagonists”, “surgery”, 
“postoperative therapy”, “physiotherapy”, “acupuncture” and “assisted reproductive technology”. 

 
Pharmacological Treatment of Endometriosis 
Progestins and Other Progestogens 
Progestogens constitute a cornerstone of hormonal therapy for endometriosis, acting by inhibiting 

ectopic endometrial proliferation, inducing endometrial gland atrophy, modulating local inflammatory 
responses, and reducing estrogen exposure to ectopic lesions [11]. Dienogest, administered at 2 mg daily, 
demonstrates a selective progestogenic effect without significant androgenic activity, resulting in effective 
control of dysmenorrhea and chronic endometriosis-related pain, as well as a reduction in postoperative 
recurrence risk [12]. Meta-analyses have shown a significant decrease in pain severity compared with placebo 
and comparable or superior efficacy relative to other progestin regimens, with a favorable tolerability profile 
compared with stronger estrogen-suppressive therapies (e.g., classical GnRH analogues) [11,12]. In the context 
of postoperative recurrence prevention, dienogest has demonstrated reduced recurrence rates and delayed onset 
compared with no maintenance therapy [12]. The safety profile of progestogens primarily includes menstrual 
irregularities (spotting or breakthrough bleeding), mood changes, and weight gain in some patients; severe 
long-term adverse effects are rare, allowing for prolonged treatment in many cases [11,13]. 

 
Combined Oral Contraceptives (COCs) 
Estroprogestins in the form of COCs remain a widely used first-line treatment for endometriosis-

associated pain, providing therapeutic benefit alongside contraception and cycle regulation. Their mechanism 
involves suppression of the hypothalamic-pituitary-ovarian axis, inhibition of ovulation, reduction of 
menstrual bleeding volume, and modulation of the local hormonal milieu within endometriotic lesions, leading 
to decreased dysmenorrhea and, in some cases, non-menstrual pain [14]. While classical systematic reviews 
note a limited number of high-quality randomized studies comparing different COC formulations or COCs 
with other therapies, meta-analyses and network analyses confirm the benefits of COCs in reducing 
dysmenorrhea and improving quality of life, particularly with continuous or extended regimens [15]. 
Comparisons with long-acting progestins and other hormonal options suggest similar long-term pain control 
in selected patient groups, though the effect depends on disease phenotype, patient preference, and concurrent 
contraceptive needs [16]. Evidence regarding recurrence prevention is inconclusive, making the choice of 
COCs for postoperative maintenance therapy individualized, taking into account risk factors and reproductive 
goals [14,15]. 
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GnRH Antagonists 

Oral GnRH receptor antagonists offer rapid, reversible suppression of the gonadal axis, with dose-

dependent modulation of estradiol inhibition, allowing better balance between analgesic efficacy and 

hypoestrogenic effects [17]. Phase 2/3 studies of elagolix, relugolix, and linzagolix demonstrated clinically 

meaningful reductions in dysmenorrhea, non-menstrual pelvic pain, and dyspareunia compared with placebo, 

with a faster onset of action than laparoscopic surgical interventions [17,18]. Higher doses induce a medical 

menopausal state with risks of vasomotor symptoms and bone loss; however, “add-back” therapy (low-dose 

estrogen ± progestogen) mitigates bone density reduction and hypoestrogenic symptoms while preserving 

analgesic efficacy [19,20]. For example, a randomized trial of linzagolix at 200 mg with add-back reported a 

significant response rate for dysmenorrhea (72.9% vs 23.5% for placebo) and bone loss <1% under add-back 

regimens, illustrating the potential of GnRH antagonists for short- and medium-term therapeutic strategies 

[17,20]. Relugolix combination therapy (with estradiol and norethisterone) showed sustained pain reduction 

for up to two years in phase 3 trials with acceptable safety under add-back therapy [18,21]. Long-term elagolix 

data indicate that add-back therapy significantly improves tolerability and limits negative skeletal effects, 

enabling longer treatment durations than typical short courses [19]. Safety considerations require monitoring 

of bone mineral density and hypoestrogenic symptoms, as well as contraindications in women planning 

pregnancy [7,20]. 
 

Combination Therapies and Sequential Strategies 

In clinical practice, combined or sequential use of different drug classes is increasingly employed to 

optimize analgesia, minimize adverse effects, and tailor therapy to reproductive plans. Sequential 

administration of short-term intensive GnRH antagonist courses (for rapid symptom control and disease 

activity reduction) followed by long-term maintenance with progestins or COCs is a common clinical strategy, 

supported by evidence that maintenance therapy reduces recurrence rates and sustains quality-of-life 

improvements [16,21]. Add-back therapy is an integral component of long-term GnRH antagonist management, 

maintaining analgesic efficacy while limiting bone loss and hypoestrogenic effects [20]. The choice of 

combination or sequential regimens depends on endometriosis phenotype (nodular, superficial, peritoneal vs 

ovarian), inflammatory status, prior treatment responses, and patient preference; network meta-analyses and 

comparative studies suggest that adaptive, personalized algorithms achieve the best long-term clinical 

outcomes with minimized adverse effects [16,17]. Sequential strategies commonly transition from short-term 

intensive suppression (e.g., GnRH antagonists) to long-term maintenance with progestins or COCs [16,21]. 

Network analyses indicate that such personalized treatment algorithms optimize pain control while minimizing 

side effects [16], with add-back therapy being crucial for sustaining efficacy in the long-term treatment horizon 

[20]. Treatment selection should be guided by endometriosis phenotype, prior therapeutic response, and 

reproductive planning [16,17]. 

 

Postoperative Therapy and Recurrence Prevention 

Role of Surgical Intervention: Excision vs. Ablation 

Postoperative management of endometriosis should integrate careful evaluation of the surgical 

technique with planning appropriate medical therapy aimed at minimizing recurrence risk, controlling pain, 

and, where relevant, supporting reproductive outcomes. Evidence from meta-analyses regarding the choice of 

surgical technique is inconclusive: some analyses demonstrate superiority of radical excision over ablation in 

reducing dysmenorrhea and certain pain domains in short- and medium-term follow-up (notably greater pain 

score reduction in the excision group in select studies) [22]. However, systematic reviews with meta-analyses 

aggregating recent studies emphasize that differences between excision and ablation largely depend on lesion 

location and depth, surgeon experience, and technique employed, resulting in heterogeneity of outcomes and 

no universal superiority of one method [23,24]. Regarding recurrence risk, complete removal of larger and 

deep lesions (excision) may be associated with lower rates of clinical lesion and ovarian endometrioma 

recurrence in some cohorts, but this benefit must be balanced against the potential impact on ovarian reserve 

in endometrioma surgery, requiring individualized operative planning [22,24]. 
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Importance of Postoperative Hormonal Therapy in Recurrence Prevention 

The role of postoperative hormonal therapy is well established in reducing recurrence rates and 

alleviating pain: meta-analyses covering various postoperative hormonal regimens after conservative surgery 

have shown significant reductions in clinical and imaging-confirmed recurrence compared with observation 

or placebo [1,25,26]. Choice of agent—from oral or systemic progestogens to levonorgestrel-releasing 

intrauterine systems (LNG-IUS), or short courses of GnRH agonists/antagonists—determines the profile of 

benefits and adverse effects. Meta-analyses demonstrate that LNG-IUS and dienogest effectively reduce 

recurrence and pain scores (VAS), with network analyses showing strong therapeutic effects when combined 

with conservative laparoscopy [12,25,26,27]. Timing and duration of therapy are crucial: long-term 

maintenance (≥6–12 months or longer) is associated with lower recurrence rates than no therapy, although the 

optimal duration should be tailored to the patient’s reproductive plans and risk profile [1,28]. 

 

Factors Influencing Recurrence Risk 

Recurrence risk is influenced by both non-modifiable and modifiable factors. Meta-analyses identify 

younger age and higher rASRM scores as associated with increased recurrence risk, as well as prior surgeries, 

larger endometriomas, elevated CA-125 levels, and severe dysmenorrhea as predictive factors [29]. The type 

of surgery (excision vs. ablation) as a risk determinant is complex: some analyses suggest lower recurrence 
after excision in specific subgroups (e.g., endometriomas), but results are heterogeneous, and additional factors 

such as completeness of resection or residual microscopic foci strongly modify the effect [25,29,30]. Long-

term cohort analyses indicate that cumulative recurrence rates increase over time, with a substantial proportion 

occurring within several years, highlighting the need for maintenance strategies and regular monitoring [30]. 

 

Postoperative Pain Prevention 

Meta-analytic evidence indicates that combining optimal surgical technique with postoperative medical 

therapy reduces pain severity and improves quality of life. Systematic reviews and network analyses report 

significant reductions in VAS scores for patients receiving postoperative hormonal therapy compared with 

observation, with differences depending on drug class and follow-up duration [16,31]. Network comparisons 

suggest that GnRH agonist + estroprogestogen combinations or long-term progestogen regimens are most 

effective for short-term dysmenorrhea reduction, while LNG-IUS and dienogest demonstrate strong long-term 

outcomes and recurrence prevention [28,31]. Consideration of tolerability and impact on ovarian reserve is 

essential, particularly for patients undergoing aggressive resection; benefits in pain relief and recurrence 

prevention must be weighed against potential reproductive consequences. 

 

Impact on Fertility and Pregnancy Outcomes after Surgery and Postoperative Therapy 

The effect of surgical intervention and postoperative therapy on fertility and pregnancy outcomes has 

been analyzed in numerous meta-analyses with mixed results. Comparisons of conservative laparoscopy versus 

no intervention show improved natural pregnancy rates in specific subgroups (particularly mild-to-moderate 

disease), though this effect diminishes with advanced disease, patient age, and repeated surgeries [12,27,32]. 

Regarding postoperative hormonal therapy, evidence suggests that routine long-term suppression immediately 

after surgery should not be applied indiscriminately in women seeking prompt conception, as delaying attempts 

may reduce short-term pregnancy likelihood. In selected patients with pain and recurrence risk, short courses 

of GnRH agonists (e.g., three-month cycles) may enhance conception rates depending on individual profiles, 

necessitating case-by-case decision-making [26,33]. Consequently, individualized counseling on reproductive 

planning is recommended, with consideration of short-term adjuvant therapy where benefits outweigh delays 

in conception, and collaboration with reproductive centers when assisted reproductive technology may be 

indicated postoperatively. 
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Non-Pharmacological Interventions and a Holistic Treatment Approach 

Psychology and Quality of Life – Impact of Endometriosis 

Endometriosis is associated with a substantial, multidimensional psychological burden. Meta-analytic 

evidence demonstrates increased prevalence of anxiety and depressive symptoms, as well as significant 

reductions in quality of life compared with the general population. Severity of psychological distress correlates 

with pain intensity, sexual dysfunction, and chronicity of symptoms, supporting routine mental health 

assessment and incorporation of psychological interventions into patient care [5]. Syntheses of randomized 

and quasi-randomized trials indicate that targeted psychological interventions—including cognitive-

behavioral therapy (CBT) for pain, acceptance and commitment therapy (ACT), and mindfulness-based 

programs—provide measurable benefits: they reduce subjective pain intensity, improve quality-of-life metrics, 

and decrease depressive and anxiety symptoms in short- and medium-term follow-up. Effectiveness varies 

depending on therapy intensity, therapist expertise, and integration with medical or surgical treatment. Meta-

analyses further show that comprehensive psychological programs enhance adherence to pharmacotherapy and 

patient satisfaction, indirectly improving clinical and functional outcomes. In practice, this necessitates parallel 

planning of psychological care alongside pharmacotherapy and rehabilitation [6,34]. 

 

Acupuncture and Complementary Therapies 

Systematic reviews and meta-analyses of randomized trials suggest that acupuncture and related 

interventions may moderately improve endometriosis-associated pelvic pain and quality-of-life measures. 

Some studies report reductions in CA-125 levels following acupuncture, although evidence is less consistent. 

Heterogeneity in trial protocols—including selection of points, moxibustion techniques, treatment frequency, 

and sham controls—as well as variable methodological quality limits the strength of conclusions. Nonetheless, 

aggregate and network meta-analyses indicate moderate superiority of acupuncture over no intervention or 

standard care in VAS-measured pain reduction across multiple cohorts [35,36,37]. Comparative network 

analyses suggest that combined modalities (e.g., acupuncture plus moxibustion) may outperform certain 

monotherapies, though larger, rigorously blinded RCTs with longer follow-up are needed to differentiate true 

clinical effects from placebo and establish optimal protocols [36,37]. 

 

Physiotherapy, Physical Activity, and Movement as Supportive Strategies 

Recent systematic reviews and meta-analyses evaluating exercise programs, aerobic training, core 

stabilization exercises, and targeted pelvic floor therapy indicate that physical activity and supervised 

rehabilitation confer benefits in pain reduction, quality of life, and pelvic function (including decreased pelvic 

floor muscle tension). Effects are most pronounced in well-defined, short-term supervised programs, though 

limitations exist due to small sample sizes, intervention heterogeneity, and brief follow-up periods, supporting 

recommendations for standardized rehabilitation protocols and larger, long-term RCTs [38,39]. Pelvic floor 

physiotherapy—including muscle relaxation and neuromodulation techniques, manual therapy, and movement 

education—should be considered first-line in patients with musculoskeletal pain components or bladder/bowel 

dysfunction, and combining individualized and group exercise programs enhances patient self-management 

capabilities [39,40]. 

 

Proposed Multimodal Treatment Model 

Based on evidence from meta-analyses and comprehensive systematic reviews, a proposed multimodal 

treatment model integrates precise phenotyping of endometriosis, personalized surgical/medical intervention, 

concurrent implementation of psychological pain-management programs, and rehabilitation strategies (pelvic 

floor physiotherapy, exercise programs), with optional complementary therapies (e.g., acupuncture) for 

symptomatic support when the patient is interested. Syntheses and descriptions of interdisciplinary care models 

indicate that coordination by a multidisciplinary team (gynecologist, pelvic floor physiotherapist, 

psychologist/psychiatrist, pain specialist, and fertility specialist if needed) results in greater pain reduction, 

improved functional outcomes, and higher patient satisfaction compared with single-discipline approaches. 

Literature also emphasizes the heterogeneity of interdisciplinary programs and the need for standardized 

processes, patient involvement in service design, and long-term cost-effectiveness evaluation [40,41,42]. In 

practice, a multimodal model should be flexible and individualized: identifying dominant pain mechanisms 

(somatic vs. neuropathic vs. central), early addressing of psychological comorbidities, structured rehabilitation 

planning, and synchronization with patient reproductive goals enhance intervention efficacy and allow rational 

allocation of therapeutic resources [34,41]. 
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Endometriosis and Assisted Reproductive Technologies (ART) 

Impact of Endometriosis on In Vitro Fertilization Outcomes (IVF/ICSI) 

Endometriosis exerts a complex, multidimensional impact on fertility, encompassing both anatomical 

alterations that hinder physiologic gamete transport and inflammatory microenvironments within the ovaries 

and peritoneal cavity, potential compromise of oocyte/embryo quality, and diminished ovarian reserve in the 

presence of endometriomas and/or prior ovarian surgery. Mechanistically, inflammation, oxidative stress, and 

local immune dysregulation predominate, impairing implantation and pregnancy progression, which 

contributes to observed differences in selected ART efficacy parameters. Pooled analyses show reduced 

implantation rates in patients with endometriosis, while live birth rates (LBR) do not demonstrate consistent, 

significant reductions compared with reference populations, suggesting partial compensation through ART 

procedures and clinical strategies [9,43–45]. Registry data and large cohort studies indicate that deep 

infiltrating endometriosis (DIE) and/or ovarian lesions visible on ultrasound (endometriomas, DIE) are 

associated with lower cumulative live birth rates after the first IVF/ICSI cycle, independent of oocyte yield, 

highlighting lesion location and type as key prognostic factors. Specific effects—such as reduced oocyte 

retrieval and higher gonadotropin requirements—are documented in meta-analyses and conceptual studies, 

particularly in the presence of endometriomas [9,44,45]. 

 

Pre- and Post-Operative Strategies for ART Candidates 

Therapeutic strategy for patients planning ART should be individualized, considering age, ovarian 

reserve (preferably assessed via AMH), lesion location and size, pain symptoms, and prior surgeries. 

Consensus guidelines recommend that routine removal of endometriomas prior to IVF should not be standard 

but considered for specific indications: improved access to follicles during oocyte retrieval, pain management, 

or suspicion of concomitant pathology [46]. Cystectomy removes diseased tissue but carries significant risk of 

reduced ovarian reserve; meta-analytic data demonstrate substantial AMH decline, especially after bilateral 

interventions [47]. Moreover, meta-analyses show that cystectomy does not routinely improve IVF outcomes 

(e.g., LBR) across the population and reduces oocyte yield, thus surgical intervention should primarily address 

symptom control or technical obstacles to oocyte retrieval [48]. Evidence emphasizes that surgical technique 

matters: tissue-sparing methods and coagulation-minimizing approaches (e.g., laser or plasma instead of wide 

strip excision) may better preserve ovarian parenchyma and reserve, though current data are mainly from 

observational studies with short-term follow-up, warranting confirmation in RCTs and long-term studies [49]. 

Regarding sequence, “surgery first” versus “IVF first” strategies have been extensively analyzed. A 

systematic review and meta-analysis including 22 studies (~3,997 patients) showed no significant advantage 

of routine surgery before IVF for LBR, while highlighting a negative impact on ovarian reserve (decreased 

AMH and lower oocyte yield), supporting the absence of universal evidence favoring “surgery first” across 

the population [50]. Consensus guidelines recommend individualization for ART candidates, noting that 

routine endometrioma removal before IVF should not be standard, but may be considered in clear clinical 

indications (e.g., improved follicle access, severe pain, or suspicion of coexisting pathology) [46]. Narrative 

reviews and clinical syntheses indicate surgical benefit is more likely in selected subgroups—patients with 

dominant pain linked to specific lesion locations, younger women with preserved reserve, and those without 

prior surgery [49]. In cases of markedly reduced ovarian reserve or bilateral endometriomas, “IVF first” is 

often preferred, as prior surgery may further reduce AMH and stimulation response. Meta-analytic syntheses 

across multiple studies confirm that pre-ART surgery does not routinely improve LBR, and some high-quality 

analyses suggest worse outcomes post-surgery, underscoring the need for patient counseling regarding risks 

and benefits before ART [48,51]. 

 

Pharmacological Therapy in the Context of Fertility 

Pharmacotherapy around ART requires balancing disease control with preservation of reproductive 

potential. Pre-cycle suppression protocols using ultralong GnRH agonists (3–6 months) have shown benefits 

in selected patients with severe disease in multiple meta-analyses and systematic reviews, although evidence 

is heterogeneous and inconclusive. For instance, a large systematic review and meta-analysis of 70 studies 

reported reduced implantation rates and oocyte yield in patients with endometriosis but no consistent impact 

on LBR overall, emphasizing interpretation in the context of disease phenotype and treatment plan [43]. 

Consensus guidelines recommend individualized decision-making and allow consideration of ultralong down-

regulation for patients with extensive, painful endometriosis, provided delay in conception is acceptable [46]. 
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Meta-analytic data (19 studies) evaluating surgical and pre-ART management strategies highlight no 

routine advantage of surgery prior to IVF for LBR; after excluding high-risk-of-bias studies, results even 

suggested decreased LBR post-surgery, supporting selective surgical qualification [51]. Regarding 

progestogens, a systematic review of five studies (568 patients) indicated that dienogest pretreatment yields 

comparable outcomes to no pretreatment for most endpoints, with some signal for improved clinical pregnancy 

and LBR in certain subgroups (especially fresh embryo transfers). Comparisons with prolonged GnRH 

suppression are heterogeneous, and dienogest may reduce the number of developing follicles, relevant for 

stimulation protocol planning and choice of fresh versus frozen transfer [44,51,52]. Finally, pharmacotherapy 

between surgery and ART (e.g., short GnRH agonist or progestogen courses) can be clinically justified to limit 

disease activity and alleviate symptoms before stimulation. Systematic reviews and meta-analyses, however, 

indicate limited and heterogeneous evidence for direct LBR improvement, which should be considered in 

patient counseling and multidisciplinary treatment planning [46,51,52]. 

 

Discussion 

The evidence synthesized in this review highlights endometriosis as a heterogeneous condition requiring 

individualized and interdisciplinary management. Surgical excision provides effective and durable symptom 

relief, yet its potential impact on ovarian reserve- especially in bilateral endometriomas- necessitates careful 
patient selection based on pain severity, lesion phenotype, and reproductive plans. Pharmacological treatments, 

including progestins, combined hormonal contraceptives, and GnRH analogues or antagonists, remain central 

to pain control and postoperative suppression. However, medication alone does not fully address the chronic 

and multifactorial nature of endometriosis-related pain. Recent systematic reviews confirm that psychological 

interventions, pelvic floor physiotherapy, and structured exercise programs contribute meaningfully to 

improved pain coping, quality of life, and functional capacity, underscoring the importance of integrating non-

pharmacological strategies into routine care. In fertility management, endometriosis may reduce implantation 

rates and ovarian response, yet cumulative live birth rates after IVF/ICSI are generally comparable to controls, 

indicating that ART can offset many disease-related impairments. Meta-analytic data do not support routine 

pre-IVF surgery for endometriomas, as cystectomy may reduce ovarian reserve without improving live birth 

outcomes. Pharmacological pretreatments, including ultralong GnRH agonists or dienogest, may benefit select 

subgroups but lack consistent evidence for broad application. Collectively, the findings emphasize that optimal 

outcomes depend on individualized care pathways integrating surgical, medical, psychosocial, and fertility-

focused strategies. 

 

Conclusions 

This review demonstrates that effective endometriosis management requires a personalized, multimodal 

approach combining tailored surgical decisions, evidence-based hormonal therapy, and comprehensive non-

pharmacological support. Surgery offers symptom relief but must be balanced against the risk to ovarian 

reserve. Medical therapies remain foundational for pain control and recurrence prevention, while psychological 

and physiotherapeutic interventions enhance overall quality of life. In fertility care, ART outcomes are 

generally favorable, and routine pre-IVF surgery is not recommended. 

Future research should focus on identifying patient-specific predictors of treatment response, refining 

fertility-preserving surgical techniques, and evaluating long-term outcomes of integrated, multidisciplinary 

care models. Further high-quality trials are needed to clarify the role of emerging medical therapies and to 

optimize individualized treatment algorithms for diverse endometriosis phenotypes. 
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