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Abstract Background: Endometriosis affects approximately 10% of women of reproductive age and is a leading cause
of both chronic pelvic pain and infertility. Despite its high prevalence, the condition is frequently underdiagnosed, with an
average delay of up to 12 years from symptom onset to confirmed diagnosis reported in some international series. Objective:
To compare clinical, anamnestic, and reproductive characteristics in women with endometriosis-associated infertility (EAI)
and tubo-peritoneal infertility (TPI). Study Design: Retrospective case—control study. Methods: Sixty-seven women were
enrolled: 47 with EAI and 20 with TPI presenting to two tertiary gynaecological departments in Tashkent. All patients
underwent comprehensive clinical and gynaecological evaluation, transvaginal ultrasound with Doppler velocimetry,
hysteroscopy, laparoscopy with lesion staging per the revised American Society for Reproductive Medicine (r-ASRM)
classification, and Endometriosis Fertility Index (EFI) scoring. Statistical analysis was performed using Microsoft Excel and
Statistica v6.1. Results: Women with EAI were significantly older (31 vs. 29 years; p=0.002) and more frequently urban
residents (92.7% vs. 79.3%; p=0.001). The prevalence of pelvic pain (41.3% vs. 15.0%), dysmenorrhea (29.3% vs. 10.0%),
and dyspareunia (31.3% vs. 10.0%) was significantly higher in the EAI group (all p=0.001). Abnormal uterine bleeding
occurred exclusively in EAI patients (12.7%). In 40.4% of EAI cases, infertility was the sole presentation. Early-stage disease
(r-ASRM I-11) was found in 57.3%, with advanced stages in 42.7%. The most common lesion sites were uterine ligaments
(80.0%), pelvic peritoneum (60.0%), and ovaries (40.0%). Mean EFI was 6.742.6. Diagnostic delay reached 3.0 [2.0-5.0]
years. Conclusions: EAI has a distinct clinical phenotype, yet nearly 40% of affected women are asymptomatic,
underscoring the diagnostic challenge. An EFI of 6.7 predicts favorable reproductive outcomes after surgery. Earlier referral
for diagnostic laparoscopy in infertile women with suspected endometriosis is warranted.
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1. Introduction

Endometriosis - the ectopic implantation of endometrial- ~ consequences, —endometriosis is associated with a

like glands and stroma outside the uterine cavity - is one of
the most prevalent and clinically consequential gynaecological
disorders of the reproductive age. It affects an estimated 190
million women worldwide, representing approximately 10%
of all women of reproductive age. [7] The condition accounts
for up to 50% of cases of female infertility presenting for
specialist evaluation, [7,14] and is the leading cause of chronic
pelvic pain, dysmenorrhea, and dyspareunia in women of
reproductive age. [1,7] The economic burden of endometriosis
is substantial: direct treatment costs and productivity losses
are estimated to exceed €10,000 per patient per year in
European health systems. [7] In parallel with its reproductive
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significantly elevated risk of ovarian cancer (primarily
clear-cell and endometrioid subtypes), [10] an increased risk
of rheumatoid arthritis and other autoimmune conditions, [5]
and cardiovascular comorbidities attributable to chronic
inflammation and hormonal dysregulation.

The pathogenesis of endometriosis remains incompletely
understood and is considered multifactorial. The most widely
accepted theory - retrograde menstruation with peritoneal
implantation - does not fully explain the diverse anatomical
presentations of the disease, including deep infiltrating,
ovarian, and extrapelvic forms. [7] Contemporary models
emphasize the critical role of immune dysfunction: women
with endometriosis demonstrate impaired natural killer cell
activity, macrophage dysregulation, and a pro-inflammatory
peritoneal environment characterized by elevated concentrations
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of interleukin-6 (IL-6), tumour necrosis factor-alpha
(TNF-a), and vascular endothelial growth factor (VEGF). [6]
Haemoglobin-induced continuous macrophage activation
within endometriotic cysts has been proposed as a mechanism
driving both inflammatory progression and malignant
transformation. [6] Genetic predisposition, epigenetic
modifications, and microbiome alterations are additional
contributors to disease susceptibility and severity. [7]

One of the most clinically significant challenges associated
with endometriosis is the persistent delay in diagnosis.
Population-based studies from Europe and North America
consistently report mean diagnostic lags of 7-12 years
from the onset of symptoms to surgical confirmation. [7,11]
In a landmark analysis, Chapron et al. (2019) attributed
this delay to the normalization of dysmenorrhea by patients
and clinicians, the non-specific character of pelvic pain
symptoms, and the historical reliance on surgical confirmation
as the diagnostic gold standard. [7] This delay has direct
reproductive consequences: progressive ovarian reserve
depletion associated with endometriomas - affecting anti-
Mlerian hormone levels even at early disease stages [8,9] -
and the accumulation of pelvic adhesions and tubal damage
reduce fertility potential with each year of untreated disease.

Tubo-peritoneal infertility (TPI), arising from tubal
occlusion, peritubal adhesions, or hydrosalpinx secondary
to pelvic inflammatory disease, represents a pathologically
and clinically distinct cause of female infertility. [14] While
both EAI and TPl may coexist within the same patient and
share peritoneal involvement, their clinical presentations,
risk factor profiles, and surgical management strategies
differ substantially. A systematic understanding of the
clinical, anamnestic, and morphological differences between
these two entities is essential for optimizing the diagnostic
pathway and reducing the delay to definitive treatment -
particularly in Central Asian reproductive medicine contexts
where standardized screening protocols for endometriosis
remain underdeveloped.

The Endometriosis Fertility Index (EFI), validated by
Adamson and Pasta (2010) as a reproducible postoperative
scoring tool, integrates key clinical, historical, and surgical
parameters to predict non-ART preghancy probability
following endometriosis surgery. [15,17] Recent data
confirm that EFI outperforms the r-ASRM staging system
in predicting natural conception rates, [18] and guidelines
from the European Society of Human Reproduction and
Embryology (ESHRE, 2022) recommend its use as a
standardized element of postoperative counseling. [7]
However, EFI-based data from Central Asian populations
with mixed EAI and TPI pathology are lacking.

The purpose of the present study was to conduct a
comparative evaluation of clinical, anamnestic, and
morphological characteristics in women with endometriosis-
associated versus tubo-peritoneal infertility, and to assess
postoperative reproductive prognosis using the Endometriosis
Fertility Index.

2. Materials and Methods

A retrospective case—control study was conducted enrolling
67 women who presented to the gynaecological departments
of the Tashkent Branch of the Republican National Center
for Maternal and Child Health and Tashkent City Maternity
Hospital No. 3. The study population comprised 47 women
with endometriosis-associated infertility (EAI; Group 1)
and 20 women with tubo-peritoneal infertility (TPI; Group
I1). Diagnosis of endometriosis was established based on
integrated clinical, instrumental, and histological criteria;
adenomyosis was classified per histological criteria of spread.
All patients underwent laparoscopy with staging per the
revised American Society for Reproductive Medicine
(r-ASRM) classification and postoperative EFI scoring.

Clinical assessment included systematic documentation of
symptoms, menstrual history, obstetric and gynaecological
history, somatic comorbidities, and prior interventions.
All patients underwent transvaginal ultrasound with colour
Doppler velocimetry, hysteroscopy, serological testing for
sexually transmitted infections, and standard biochemical
and haematological evaluation. Statistical analysis was
performed using Microsoft Excel and Statistica v6.1 (StatSoft
Inc., USA); p < 0.05 was considered statistically significant.

3. Results and Discussion

The mean age of patients in Group | was 31 years versus
29 years in Group Il (p=0.002). Women with EAI were
more frequently urban residents (92.7% vs. 79.3%; p=0.001)
and had higher educational attainment (75.3% vs. 62.0%;
p=0.027). Both groups were comparable in employment and
marital status (p > 0.05). The full comparison of clinical
manifestations and patient characteristics is presented in the
Table.

Women with EAI demonstrated a significantly higher
prevalence of pelvic pain (41.3% vs. 15.0%), dysmenorrhea
(29.3% vs. 10.0%), dyspareunia (31.3% vs. 10.0%; all p=
0.001), and AUB (12.7% vs. 0%). Critically, however, 40.4%
of EAI patients were entirely asymptomatic at presentation -
infertility being their sole clinical manifestation. This
observation is clinically significant, as it indicates that the
absence of pain-related symptoms does not exclude active
endometriosis in the infertile patient. In a landmark study,
Meuleman et al. (2009) performed diagnostic laparoscopy in
221 infertile women without a prior surgical diagnosis and
identified endometriosis in 47% of cases; pelvic pain was
present in only 54% of affected women, and the majority
(63%) had minimal or mild disease. [15] These findings
align directly with our cohort and collectively argue for a low
threshold for diagnostic laparoscopy in infertile women
regardless of pain symptom burden.

Regarding the diagnostic delay: from symptom onset to
confirmed diagnosis, the median interval in the EAI group
was 3.0 [2.0-5.0] years - considerably shorter than the
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7-12-year delays reported in European and North American
series. [7,11] The median time from first consultation to
definitive diagnosis was 1.5 years. While this is an
improvement over international benchmarks, it remains
clinically unacceptable given the progressive nature of the
disease and its consequences for ovarian reserve. [8,9]
Chapron et al. (2019) demonstrated that delayed diagnosis is
directly associated with more advanced disease at surgery
and greater cumulative ovarian damage. [7] The relatively
shorter delay in our cohort likely reflects the strong
reproductive motivation of infertility patients, who pursue
specialist care more actively than those with pain as their
sole complaint.

All 47 EAI patients underwent laparoscopic surgery.
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Early-stage disease (r-ASRM I-I1) was identified in 57.3%,
and advanced stages (I11-1V) in 42.7%. As illustrated in the
Figure, lesions were most commonly localized on the uterine
ligamentous apparatus (80.0%), pelvic peritoneum (60.0%),
and ovaries (40.0%). Deep infiltrating endometriosis was
identified in 28 patients (18.7%). The anatomical distribution
supports the concept that ligamentous and posterior
compartment involvement is disproportionately prevalent in
infertile women with endometriosis, consistent with the findings
of Edi and Cheng (2022). [14] Notably, no statistically
significant correlation was observed between r-ASRM stage
and symptom severity - a well-documented dissociation
in the endometriosis literature that further reinforces the
limitation of symptom-based diagnostic approaches. [1,7]

Table 1. Clinical characteristics and symptom profile in women with EAl and TPI

Clinical Manifestation EAI Group (n=47) n (%) TPI Group (n=20) n (%) p-value
Pelvic pain (non-cyclic) 19 (41.3%) 3(15.0%) 0.001
Dysmenorrhea 14 (29.3%) 2 (10.0%) 0.001
Dyspareunia 15 (31.3%) 2 (10.0%) 0.001
Abnormal uterine bleeding (AUB) 6 (12.7%) 0 (0.0%) <0.05
Asymptomatic - infertility only 19 (40.4%) 15 (75.0%) <0.05
Age, years (mean) 31 29 0.002
Urban residence, n (%) 92.7% [87.4-95.9] 79.3% [72.2-85.0] 0.001
Higher education, n (%) 75.3% [67.9-81.5] 62.0% [54.0-69.4] 0.027
Employed, n (%) 88.7% 88.7% 0.349
Married, n (%) 83.3% 81.3% 0.650
Secondary infertility, n (%) 60.0% 63.5% 0.78
Time to diagnosis, years (median [IQR]) 3.0 [2.0-5.0] - -

EAI: endometriosis-associated infertility; TPI: tubo-peritoneal infertility; AUB: abnormal uterine bleeding;
IQR: interquartile range. p-values derived from chi-square test or Mann-Whitney U test as appropriate.

Figure. Severity Stages and Anatomical Localization of Endometriosis
in Women with Endometriosis-Associated Infertility (EAl, n = 47)

B. Anatomical Localization of Endometriotic
Lesions (EAI group)

A. Endometriosis Severity Stage Distribution
(EAI group, n = 47)
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Figure 1. A: Distribution of endometriosis severity stages (r-ASRM classification) in EAI patients (n=47). B: Anatomical localization of endometriotic
lesions (percentage of patients; multiple localizations per patient possible). The predominance of ligamentous and peritoneal involvement is consistent with
published data on deep compartment disease in infertile women
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In 2019, the Endometriosis Treatment Italian Club (ETIC)
issued recommendations explicitly discouraging routine
diagnostic laparoscopy for superficial peritoneal endometriosis
in infertile women without pelvic pain, citing concerns about
overtreatment and surgical risk. [16] This recommendation
represents an important counterbalance to surgical
overenthusiasm; however, as our data illustrate, the clinical
distinction between asymptomatic infertile women who
would benefit from laparoscopy and those in whom it could
be deferred requires individualized assessment incorporating
imaging biomarkers, ovarian reserve measurements, and
duration of infertility.

The mean EFI score in our EAI cohort was 6.742.6.
Tomassetti et al. (2013), in the original EFI validation study,
confirmed high inter-clinician reproducibility and demonstrated
that patients with an EFI score > 6 have approximately
40-50% cumulative non-ART pregnancy rates at 36 months
postoperatively. [17] Wang et al. (2013) subsequently
compared EFI with r-ASRM staging in a prospective cohort
and confirmed the superior predictive accuracy of EFI
for natural conception, finding that pregnancy rates were
significantly higher in patients with an EFI of 6 versus 5
(p < 0.05). [18] A mean EFI of 6.7 in our series is therefore
prognostically favorable, suggesting that surgical restoration
of pelvic anatomy in this cohort is likely to confer
meaningful fertility benefit, particularly for patients who
decline or are not yet candidates for assisted reproduction.

Our data further confirmed that prior studies indicating
the EFI outperforms r-ASRM staging for fertility prediction
are likely generalizable to Central Asian populations. This
finding has direct clinical implications: EFI scoring should
become a routine component of postoperative documentation
and patient counseling following endometriosis surgery in
all regional clinical settings, consistent with ESHRE 2022
guideline recommendations. [7]

4. Conclusions

Women with endometriosis-associated infertility demonstrate
a distinct clinical and anamnestic phenotype compared
to those with tubo-peritoneal infertility, characterized by
significantly higher rates of pelvic pain, dysmenorrhea,
dyspareunia, and abnormal uterine bleeding, as well as older
age at presentation. Critically, approximately 40% of EAI
patients are entirely asymptomatic at diagnosis, indicating
that pain-free presentation does not exclude active endometriosis
in an infertile woman. A mean EFI score of 6.742.6 in the
EAI cohort indicates a favorable postoperative reproductive
prognosis for the majority of surgically treated patients,
consistent with current prognostic benchmarks. Despite a
diagnostic delay shorter than in Western series, the 3-year
median delay remains clinically significant given the
progressive impact of endometriosis on ovarian reserve.

These findings reinforce the need for a low threshold for
laparoscopic evaluation in infertile women regardless of pain
symptom burden, routine EFI scoring as a postoperative

counseling standard, and prospective multicenter studies
to establish optimal timing and indications for surgical
intervention in Central Asian reproductive medicine contexts.
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