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and postoperative hormonal suppression [37,44,46,77, 
85,104,106,107]. The main surgical approaches and 
outcomes are summarized in Table 3.

5.3 Assisted Reproductive Technologies (ART)
For women with endometriosis-associated infertility, 

assisted reproductive technologies provide an effective 
route to conception [42,45,85,109].

In mild to moderate disease, intrauterine insemina-
tion (IUI) with ovulation induction may be attempted 
[42,85,109].

In advanced stages or after failed conservative man-
agement, in vitro fertilization (IVF) remains the preferred 
option [42,45,85,110].

Pre-IVF surgical treatment may improve outcomes 
in selected patients, but unnecessary surgery should 
be avoided to preserve ovarian reserve [41-44,85,95].

Meta-analyses confirm that fertility outcomes de-
pend heavily on disease stage and prior surgery, un-
derscoring the need for individualized reproductive 
planning [42,45,85,94,109,110].

5.4 Emerging and Complementary Therapies
Recent studies explore targeted molecular and im-

munologic therapies, including anti- TNF-α agents, an-
giogenesis inhibitors, and neuroinflammatory pathway 
modulators [47,50,102].

Cochrane evidence suggests anti-TNF-α may reduce 

Table 2. Hormonal Therapies for Endometriosis: Mechanism, Efficacy, and Limitations

Therapy Mechanism of Action Main Benefits Limitations / Side Effects Reference s

NSAIDs Inhibit prostaglandin synthesis Analgesia, 
menstrual pain relief

GI irritation, minimal lesion 
effect

[28,77,80,88,96]

COCs Suppress ovulation, reduce 
menstrual flow

Cycle control, pain 
reduction

Breakthrough bleeding, 
contraindicated in vascular 
disease

[28,77,80,88,96]

Progestins (e.g., 
dienogest)

Endometrial atrophy, anti-
inflammatory

Pain reduction, 
long-term safety

Irregular bleeding, mood 
changes

[77,37]

GnRH

agonists

Pituitary downregulation → 
hypoestrogenism

Effective for severe 
pain

Bone loss, hot flushes → 
add-back therapy

[24, 28,96]

GnRH

antagonists

Immediate, reversible 
suppression

Dose flexibility, 
rapid effect

Mild hypoestrogenic 
effects long-term

[38]

Aromatase 
inhibitors

Inhibit peripheral/local 
estrogen synthesis

Useful for refractory 
disease

Bone loss, arthralgia [105]

SPRMs / SERMs Modulate progesterone/
estroge n receptors

Promising targeted 
therapy

Limited clinical data [28,50,77]

Table 3. Surgical Approaches and Outcomes in Endometriosis.

Surgical Technique Indication / Lesion Type Main Advantages Risks / Limitations References

Ablation (thermal/laser) Superficial disease Minimally invasive Incomplete removal → 
recurrence

[46,106,107]

Excision (laparoscopic/
robotic)

DIE, endometriomas Lower recurrence, QoL 
improvement

Technical complexity, 
potential complications

[46,106,107]

Cystectomy Ovarian endometriomas
>3–4 cm

Pain relief, improved 
IVF access

Reduced ovarian reserve [43,46,108]

Bowel shaving/resection DIE with bowel infiltration Improved pain and 
bowel function

Surgical morbidity [46,104,107]

Multidisciplinary surgery Urinary + GI involvement Complete anatomical 
restoration

Prolonged OR time, ↑ 
complications

[46,97,104,107]




