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induce a pseudo- pregnancy state to reduce menstrual 
bleeding [24,28,77,96].

Progestins such as dienogest and norethisterone 
acetate are widely used for their anti- estrogenic and 
anti-inflammatory effects. Dienogest, in particular, ef-
fectively reduces lesion volume and pain with excellent 
long-term tolerability [37,77].

Gonadotropin-releasing hormone (GnRH) agonists (e.g., 
leuprolide, triptorelin) create a reversible hypoestrogenic 
state akin to medical menopause, reducing pain but of-
ten causing vasomotor symptoms, bone loss, and mood 
changes. Add-back therapy with low- dose estrogen–pro-
gestin is recommended for extended use [24,28,96].

GnRH antagonists (e.g., elagolix, relugolix) act di-
rectly at the pituitary level, providing dose-dependent 
estrogen suppression and faster reversibility. Recent 
phase-3 trials confirm significant improvements in pain 
and quality of life with manageable side effects [38].

Aromatase inhibitors (e.g., letrozole, anastrozole) can 
be used as adjuncts in refractory or postmenopausal 
cases, though their off-label status and bone deminer-
alization risk limit long-term use [105].

Despite symptomatic relief, medical therapies do not 
eliminate lesions or prevent recurrence after discontinu-
ation, emphasizing the importance of individualized, 
stepwise management [24,28,53,86]. The principal 
hormonal treatment options are summarized in Table 2.

5.2 Surgical Approaches
Laparoscopic surgery remains the cornerstone of 

definitive diagnosis and treatment, especially for cases 
resistant to medical therapy or associated with endo-
metriomas and DIE [26,46,104,106,107,108].

The surgical goal is complete excision or ablation of 
visible lesions, adhesiolysis, and restoration of pelvic 
anatomy [46,104,106,107].

Excision is generally favored over ablation for deep 
lesions, as it offers lower recurrence and greater pain 
relief [46,104,106,107].

For ovarian endometriomas, cystectomy is preferred 
to drainage/coagulation, yielding improved symptom 
control and lower recurrence - though with possible 
impact on ovarian reserve [24,41,43,46,108].

Recurrence rates remain 30–50% within five years, 
depending on disease severity, surgeon experience, 

Table 1. Diagnostic Modalities for Endometriosis.

Diagnostic 
Modality

Description / 
Mechanism

Accuracy 
(Sensitivity/ 
Specificity)

Key Advantages Limitations Reference s

TVUS
(transvagin al 
ultrasound)

First-line
imaging for ovarian
endometrioma s and 
DIE; detects lesions in 
ovaries, rectovaginal 
septum, bladder.

DIE
sensitivity > 90%,
specificity > 85% 
(expert hands).

Widely
available, non-
invasive, low cost, 
dynamic.

Operator- 
dependent; limited
for small superficial 
lesions.

[29,31,100]

MRI
(magnetic 
resonance 
imaging)

Multiplanar mapping; 
valuable for complex 
or pre-surgical cases.

DIE
sensitivity > 90%,
specificity ≈ 88%.

Excellent soft-
tissue contrast, 
detects extrapelvic 
disease.

High cost; limited 
access; specialized 
interpretation.

[28-31]

Serum biomarkers 
(CA-125, miRNAs)

Reflect inflammatory/ 
ectopic activity.

CA-125 sens. 
50–70%;
miRNAs promising 
but heterogeneous.

Simple, minimally 
invasive; adjunct to 
imaging.

Non-diagnostic 
alone; no validated 
biomarker for 
routine use.

[32-35]

AI-assisted 
imaging

Algorithm- aided 
TVUS/MRI
for lesion detection/
class ification.

Early studies
→ high sensitivity 
(pilot data).

Reduces operator 
bias; speeds 
interpretation.

Still experimental; 
external validation 
needed.

[100-103]

Diagnostic 
laparoscopy (gold 
standard)

Direct visualization ± 
biopsy confirmation.

Specificity ≈ 100%. Enables 
simultaneous 
diagnosis & 
treatment.

Invasive; 
anesthesia/surgical 
risk; cost.

[24,26,28,97]




