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HIGHLIGHTS

This mini-review is based on an analysis of scientific presentations, program abstracts, and selected recent publications discussed during
ACE-2025, with integration of epidemiological, genetic, molecular, diagnostic, and therapeutic evidence. Despite meaningful progress,
endometriosis continues to impose a substantial burden on affected women and healthcare systems worldwide. Future advances will depend
on interdisciplinary collaboration, integration of genomic and molecular data into clinical practice, and patient-centered models of care that

address both symptom control and long-term health outcomes.

Abstract

Endometriosis is a chronic, estrogen-dependent inflammatory
disease that affects approximately 10% of women of reproductive
age worldwide and is associated with pelvic pain, infertility, and
significant comorbidity. Despite more than a century of research, its
pathogenesis, optimal diagnostic pathways, and long-term management
strategies remain incompletely understood. Aim. To summarize and
critically appraise recent advances in the understanding, diagnosis,
and management of endometriosis, based on key findings presented
at the 13th Congress of the Asian Society of Endometriosis (ACE-
2025). Materials and Methods. This mini-review is based on an
analysis of scientific presentations, program abstracts, and selected
recent publications discussed during ACE-2025, with integration
of epidemiological, genetic, molecular, diagnostic, and therapeutic
evidence. Results. Recent data reinforce the concept of endometriosis
as a systemic, inflammatory, and fibrotic disorder with substantial
heterogeneity. Large population studies confirm prolonged diagnostic
delay, high multimorbidity, and significant reproductive impact.
Advances in genomics, including genome-wide association studies

and polygenic risk score analyses, demonstrate shared genetic
architecture with several comorbid conditions. Pathophysiological
insights highlight the central roles of estrogen dominance, progesterone
resistance, immune dysregulation, and fibrosis. Diagnostic progress
includes expert-guided ultrasound, MRI, and emerging multimarker
approaches. Therapeutically, long-term medical management has
become central, with extended GnRH analogue therapy using add-back
regimens and dual progestin systems providing effective options for
refractory pain. Special considerations in adolescents and infertility
management emphasize early intervention and fertility preservation.
Conclusion. Endometriosis care is undergoing a paradigm shift toward
personalized, multidisciplinary, and long-term management. Continued
integration of molecular research with clinical practice is essential to
improve outcomes and quality of life for affected women.
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OCHOBHbIE NONOXeHUus

[laHHBIA KpaTKUii 0630p OCHOBAH Ha aHa/M3e HayuyHbIX Npe3eHTal{|ii, TPOrPaAMMHBIX Te3MCOB M OT/e/IbHBIX TOC/IeJHUX IyOIMKaLuH,

obcyxpaBumxcs Ha kourpecce ACE-2025, ¢ yueTom 31ujeMHUO/IOr e CKUX, TeHeTHUe CKUX, MOJIEKY/ISIPHBIX, THATHOCTUUECKUX U TepareB-

TUUECKUX JJaHHBIX. HeCMOTps Ha 3HAUMTE TbHBIN TIPOTPeCC, SHAOMETPHO3 TIPO/I0/DKAET TIPECTaB/ISITE COO0M TIPOGIeMy /ISl XKeHIIIUH U CH-

CTeMBI 3/[paBOOXpaHeHust BO BceM Mupe. Byzyiiye nocTkeHys OyayT 3aBUCeTb OT MEKAVCLUTIMHAPHOTO COTPY/IHIYeCTBa, MHTeT paLin

TFeHOMHBIX U MOJIEKY/IAPDHBIX NAHHBIX B KJIMHUYECKYH MPAKTUKY U IMallUeHTOOPUEHTHPOBAHHBIX MO'ELGJ'IGI\/’I OKa3aHusA Me,E[I/ILlI/IHCKOPII rmomMo-

11, KOTOPbIe MpeArio/araloT, KaK KOHTPOJ/Ib CUMIITOMOB, TaK U OTJa/I€EHHBIX ITOC/IeACTBUA AJ1A 3[40POBbS.

Pe3slome

OHZIOMETPH03 — 3TO XPOHHUECKOe SCTPOreH3aBUCHMOe BOCTIAH-
TeslbHOe 3ab0/1eBaHue, TIopaykarolee rpruMepHO 10% >KeHILMH pernpo-
JIYKTHBHOT'O BO3pacTa BO BCEM MU, IPOSIB/ISIFOLLIeeCs Ta30BOH O0JIbO,
GecruioayieM U IpyToit COMmyTCTBYOLIel ratonorveil. Hecmorpst Ha 60-
Jlee YeM CTOJIETHIOKO HMCTOPHIO MCC/Ie/JOBaHMM, ero TaToreHes, OMTH-
MaJTbHble JUarHOCTHYeCKHe TyTH M JOTOCPOUHBle CTpaTeTHy Jieue-
HUSI OCTAOTCsl HEJOCTATOUHO M3yueHHbIMU. Llenb. OB00LUMTE U KpH-
THYeCKU OLIeHWTb TIOC/TeJHUe [JOCTIDKeHUsl B MOHWMaHWH, JUarHo-
CTHKe W JIedeHUH SHJ0MeTpHOo3a Ha OCHOBe K/TIOUeBBIX pe3y/IbTaroB,
nipezicTaBneHHbIX Ha 13-M KoHrpecce A3uarckoro obijecTsa sHI0Me-
tpuo3a (ACE-2025). Marepuasibl M MeTOAbI. JJaHHBIM MUHK-0030p
OCHOBAH Ha aHa/IM3e HayJHbIX IIpe3eHTalVi, IPOrpaMMHbIX Te3KCOB
U OT/Ie/IbHBIX HeJJaBHUX MyO/mKaiuii, 06cyxaasumxcst Ha ACE-2025,
C YYeTOM 3ITH/IEMHOJIOTYeCKHX, TeHeTHUeCKHX, MOJEKY/ISIPHBIX, /-
arHOCTUUeCKHX U TepareBTUUeCKHX JaHHbIX. Pesynbrarsl. [locrnes-
HYe JlaHHble TO/TBep)Kar0T KOHLIENLMIO SH0MeTpHo3a KaK CHUCTeM-
HOTO0, BOCMA/IUTE/ILHOTO 1 ()HOPO3HOTO 3a60/1eBaHusI CO 3HAUMTE THHON
reteporeHHOCTbHI0. KpynHomactiraGHble nomyJisiMoHHbIe HCCTe/I0Ba-
HUS1 TIOJTBEIKAAIOT JTUTEMBHYIO 33/IePKKY B JMarHOCTHKE, BBICOKYIO
MHOKECTBEHHYIO COITYTCTBYOLIYIO TTaTOJIOTHIO ¥ 3HAUMTETBHOE BIIHsI-
HYe Ha PeTpOZyKTHUBHYIO (yHKLHIO. JJOCTIDKEHHsI B TeHOMUKe, BKJTFO-

yasi TIOJIHOTeHOMHbIe aCCOLIMaTUBHbIE WCC/Ie0BaHUS U aHaIn3 TOJU-
TeHHBIX TIOKa3aTesiel PUCKa, JeMOHCTPUPYIOT OOLIYIO TeHeTHUeCKYHO
ApXUTEKTYPY C PsZIOM COMYTCTBYIOLIMX 3abomneBanui. [Tatodusromno-
rryeckye JjaHHble MOJUepKUBAIOT LIeHTPalbHYI0 PO/b JOMHUHUPOBA-
HUSI 3CTPOreHa, Pe3SUCTEHTHOCTH K MPOrecTepoHy, UMMYHHOM AWcpe-
rynsiyn U Gubposa. TIporpecc B AUArHOCTHKE BKITFOUAET Y/IBTPA3BY-
KOBOE 3KCIiepTHOe uccieoBanre, MPT v UCITO/b30BaHKe HOBBIX OHO-
MapKepoB. B TeparieBTHueckoM IiaHe LieHTpa/lbHOe MeCTO 3aHMMaeT
ZIONITOCPOYHOE MeJMKaMeHTO3HOe JieueHre, NPy 3TOM JIUTe/TbHasl Te-
parust aHasioramy ['HPI' ¢ vcrionb30BaHKeM CXeM 3aMeCTUTe/TbHOM Te-
parvu ¥ JBOMHBIX TIPOreCTHHOBBIX CUCTeM obecrieurBaeT 3QdeKTHB-
Hble BapUAHTHI JleueHust pedpakrepHoit 6o, Ocoboe BHUMaHUeE B Jie-
UEeHUH TIOZPOCTKOB U GeCIIONUst Ye/SIeTCsl PAHHEMY BMEIIIATe/ TbCTRY
¥ COXpaHeHHIo (hepTHILHOCTH. 3aK/IioueHue. B iedeHnr SHI0MeTpU-
03a MPOUCXOJUT CMeHa TNapaJurMbl B CTOPOHY TMepCOHA/IM3UPOBAHHO-
r0, MeXWUCLIMIVIMHAPHOTO U [OJITOCPOYHOr0 Mozxoza. JlanbHelias
VHTerpaLysi MoJIeKy/sIpHbIX MCC/Ie0BaHWM C KIMHUYeCKON TpaKTU-
KOI MMeeT Ba)XHOe 3HaueHue [IJIsl y/IydIleH s pe3y/ibTaToB JIeueHust 1
KaueCTBa KU3HU YKEHIIIUH, CTPAZIAIOIINX 3TUM 3ab0/1eBaHIeM.
KiroueBbie €/10Ba: 5HOMETPUO3, XPOHHUUECKast Ta3oBast, becriio-
[Iivie, BoCTiasieHue, prbpo3, reHeTHKa, AUarHoCTUKa, TOPMOHATbHas Te-
parusi, aHasord [HPT, mporectrHbl, 13-1 KoHrpecc A3uarckoro 06-

1jecTBa sH7o0MeTpHo3a (ACE-2025)
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Introduction

The 13th Congress of the Asian Society of En-
dometriosis (ACE-2025) was held in Colombo, Sri
Lanka, from October 31 to November 3, 2025.

This event brought together clinicians, surgeons,
scientists, allied health professionals, patient advo-
cates, and thought leaders from around the world—
united by a common purpose of transforming the fu-
ture of care for endometriosis and adenomyosis. All
specialists gathered here for more than just a con-
gress to shape the future. The theme of this con-
gress, "Empowering Women, Advancing Knowl-
edge: The Future of Endometriosis and Adenomyo-
sis," reflects a dual responsibility. First, to empower
women by making them partners in treatment pro-
cesses and recognizing that women's voices must
remain at the center of our efforts. And second, to
advance a knowledge revolution based on science,
innovation, and interdisciplinary and cross-border
collaboration, ensuring our clinical practice evolves
in line with rapidly evolving scientific evidence.
The ACE 2025 conference showcased cutting-edge
research, state-of-the-art surgical and medical strat-
egies, emerging diagnostic tools, and real-world im-
plementation frameworks.

The aim

The aim of this study was to analyze new data
on endometriosis from the perspective of the ma-
terials of the13th Congress of the Asian Society of
Endometriosis (ACE-2025).

Materials and methods
An analysis of materials of the13th Congress of
the Asian Society of Endometriosis (ACE-2025).

Results

It is well-known that Endometriosis is the pres-
ence of endometrial-like tissue outside of the uterine
cavity, is a non-malignant disorder associated with
inflammation, chronic pelvic pain, and infertility,
affecting 1 in 10 women of reproductive age (over
190 million women worldwide) [1] and an estimat-
ed 50 million in India [2]. Endometriosis is current-
ly defined as the presence of endometrial epithelial
and stromal cells at ectopic sites; however, advances
in research on endometriosis have some authors be-
lieving that endometriosis should be re-defined as “a
fibrotic condition in which endometrial stroma and
epithelium can be identified”. There are several the-
ories on the etiology of the disease, but the origin of
endometriosis remains unclear [3, 4] .

The economic impact of this disease in the U.S.

is profound, with an estimated annual cost for diag-
nosis and treatment exceeding $60 billion. Howev-
er, the existence of endometriosis has been known
for over 100 years, our current knowledge of the
pathogenesis of the disease remains minimal. Most
women with endometriosis report that their pain
symptoms emerged during adolescence and young
adulthood and approximately 80% of these women
have superficial peritoneal lesions (SPL). Further,
even with surgical removal 50% re-present with
persistent, or recurrent, pain within 5 years [1].
There is emerging evidence that suggests an as-
sociation between endometriosis and certain ovarian
cancer subtypes, mainly clear cell and endometrioid
ovarian cancers. The mechanisms underlying this as-
sociation are not fully understood but may involve
chronic inflammation, oxidative stress and hormonal
imbalances that can promote malignant transforma-
tion in endometriotic tissue. Genetic mutations such
as ARID1A loss of function and PIK3CA mutations
have been identified in both endometrioses associat-
ed ovarian cancers and benign endometriosis lesions
suggesting a possible progression pathway [5].
Women with endometriosis had a 7-fold in-
creased risk of surgical menopause (hazard ra-
tio (HR) 7.54, 95% confidence interval (CI) 6.84,
8.32) and were less likely to experience natural
menopause (HR 0.40, 95% CI 0.33, 0.49) than
women without the condition. On average, surgi-
cal menopause occurred 19 months earlier in wom-
en with endometriosis. Among women who expe-
rienced natural menopause, it was 5 months earlier
for those with endometriosis. Women with endo-
metriosis were also twice as likely to experience
premature surgical menopause (<40 years) (odds
ratio (OR) 2.11, 95% CI 2.02, 2.20) or 1.4 times
more likely to develop spontaneous ovarian poly-
cystic ovary syndrome (OR 1.36, 95% CI 1.17,
1.59). They were also at increased odds of early
surgical and natural menopause (40-44 years) [6].
Epidemiology of Endometriosis. The Endome-
triosis Clinical and Genetic Research in India (EC-
GRI) study, conducted from 2020 to 2024 across
18 centers in nine states included 1,775 surgically
and/or histologically confirmed cases of endome-
triosis and 1,775 unrelated controls were enrolled
using standardized instruments adapted from the
WERF-EPHect EPQ and SSF. This study showed
that in Indian population endometrioma was the
most frequent phenotype (59%), with notable geo-
graphic variation in lesion types. Advanced-stage
disease was more prevalent in public health facili-
ties (73.1%), reflecting delayed access to care. The
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mean diagnostic delay was 6.9 years, longest in the
Central and Southern zones. Pain (73%) and infer-
tility (46%) were the predominant presentations.
Women with endometriosis showed a 7.5-fold
higher burden of multimorbidity, most common-
ly fibroid uterus (34.3%), thyroid disease (17.6%),
and adenomyosis (10.6%) [2].

Etiology and pathophysiology of Endometriosis.
The etiology of endometriosis is complex and there
are several contributing factors leading to the devel-
opment of this disorder. There are numerous theo-
ries that have been put forward to explain the origin
of endometriosis: Sampson’s Theory (Retrograde
Menstruation), Coelomic Metaplasia, Embryonic
Rest Theory, Vascular and Lymphatic Metastasis,
Tissue Injury and Repair Theory (TTAR), Quinn’s
“Denervation—Reinnervation” Theory, Stem Cell
Theory, Genetic/Epigenetic Theory [3, 4] .

Pathophysiology of Endometriosis includes hor-
monal dysregulation, estrogen dominance, proges-
terone resistance, inflammatory response and im-
mune dysregulation, proinflammatory environment:
immune cells, T-cells, Macrophages, dendritic cells
(DCs), uterine natural killer (uNK) cells, cytokines
and growth factors, interleukin-6 (IL-6), interleu-
kin-8 (IL-8), interleukin-1 (IL-1), tumor necrosis
factor alpha (TNF-a), transforming growth factor-f3
(TGF-B) and the Fibrotic Component [3, 4]

Recently, the Endometriosis Initiative Group
called for the development of new theories about the
pathogenesis and pathophysiology of endometriosis
[7].These include genome-wide association studies
[8], investigations into microRNA (miRNA) [9] and
the microbiome [10] and the molecular assessment
of endometrial aberrations [11].

Almost one century after Sampson proposed his
retrograde menstruation theory [12, 13], few know
he also demonstrated the presence of “bits of endo-
metrium” in uterine vessels during menses, already
suggesting that a singular mechanism was not able
to explain the variable clinical diseases associated
with ectopic endometrium. Many alternative hy-
potheses are proposed [3, 4, 14-18].

It is proved that genetic, hormonal, immunolog-
ical, environmental, anatomical factors take place
in the natural history of endometriosis. Endometri-
al stromal cells carry specific epigenetic abnormal-
ities altering expression of key transcription factors
which cause estrogen dependent inflammation and
deficient expression of progesterone receptor caus-
ing P4 resistance. Implants reveal reduced ER-o and
upregulated ER-b. Furthermore, loss of PR-B and
ability to induce HSD17b2 leads to P4 resistance,

PR-A overexpression and higher estrogen activity.
Cumulative effect of sequential genetic (low HOXA
10 gene expression) and epigenetic incidents causes
higher susceptibility for endometriosis. While DNA
hypomethylation ends up with increased COX-2,
STAR, CYP19, SF1, ER-b, therefore higher PGE2
and E2, hypermethylation cause suppressed PR-B
and HSD17b. Hypothalamic pituitary adrenal axis
and stress hormones are also involved in endocrine
pathogenesis of endometriosis. Corticotropin releas-
ing hormone and urocortin levels are twice as high
in women with endometrioma than in the peritone-
al fluid and plasma. Autoimmune thyroid disorders
are frequently found in women with endometriosis.
Thyroxine triggers ROS production by ectopic en-
dometrial cells, leading to endometriotic cell prolif-
eration [18].

Currently the analysis of large genetic studies
across multiple conditions has provided new molec-
ular insights and greater understanding of the rela-
tionships between endometriosis and these comor-
bid conditions. Multiple traits are genetically cor-
related with endometriosis, suggesting a shared ge-
netic background [19].

Mendelian randomization (MR) uses genetic da-
ta to assess causal relationships between traits and
has revealed causal relationships for depression and
gastrointestinal disorders and effects of genetic risk
factors for endometriosis on ovarian cancer and
uterine fibroids. However, causality is not responsi-
ble for most comorbid relationships. Genetic liabil-
ity to endometriosis summarized into a quantitative
score, known as a polygenic risk score (PRS), is as-
sociated with multiple health conditions, blood and
urine biomarkers, and reproductive factors, showing
that many endometriosis comorbidities are not de-
pendent on disease development [20].

The PRS can be assessed in both males and fe-
males and differences in the associated traits also
demonstrate the importance of sex-specific path-
ways in the overlap of endometriosis with many
other traits. Result in the UK and Estonian biobanks
show the comorbidity burden is significantly higher
in endometriosis cases and demonstrate significant
interactions between polygenic risk for endometri-
osis and some comorbidities in the susceptibility to
endometriosis [21].

The shared genetic risk factors and potential tar-
get genes suggest a role for diverse biological sys-
tems. Genetic evidence supports the view that endo-
metriosis is a multisystem disorder and highlights
the need for multidisciplinary care [21].

To explore genetic underpinnings, Gajbhiye R.K.
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(2025) conducted the first genome-wide associa-
tion study (GWAS) of endometriosis in an Indian
cohort (n=2,578). Analysis identified 17 sugges-
tive genomic loci, with the strongest associations on
chromosomes 13 (SHISA2) and 2 (NBAS, DDX1).
Replication with European and Asian datasets re-
vealed shared risk loci near WNT4 (chrl) and CD-
KN2B-AS1 (chr9), confirming cross-population ge-
netic overlap while highlighting novel Indian-spe-
cific signals [2].

Fazleabas A. (2025) at the Congress of the ACE-
2025 propose that the endometriotic epithelium pro-
motes a local inflammatory environment that sus-
tains peritoneal lesions. Identify conserved inflam-
matory signaling networks that promote early lesion
development. To target inflammatory pathways, we
employed the Reverse Gene Expression Score al-
gorithm (RGES) alongside RNA-sequencing da-
ta obtained from baboon and human lesions to pre-
dict FDA-approved compounds targeting inflamma-
tion-related pathways that are altered within the ep-
ithelial cells in lesions. Initial studies with selective
compounds were tested for efficacy screening using
an endometriotic spheroid model. The mechanism
of action i.e., proliferation and invasion without in-
ducing cytotoxicity in endometrial spheroids were
also determined by RNA-sequencing [1].

According to the opinion, H.Taylor (USA) endo-
metriosis involves the inappropriate growth of en-
dometrium outside of the uterus generated primarily
by retrograde menstruation. While most menstrual
debris is cleared from the peritoneal cavity by the
immune system, endometriosis is specifically se-
questered from immune clearance. There is an ap-
parent immune privilege. Simultaneously there is a
tremendous inflammatory reaction, with release of
multiple inflammatory cytokines. Understanding
the immune cell composition of endometriosis is es-
sential to develop new treatments. Targeting inflam-
matory pathways and well as enabling immune sur-
veillance and clearance will allow for more precise
therapy of endometriosis. Understanding endome-
triosis as an inflammatory disease will also give per-
spective on the systemic impacts of the disease [22].

It is well recognized that endometriosis is a sys-
temic disease [23] Endometriosis is now consid-
ered a systemic disease rather than a disease pre-
dominantly affecting the pelvis. Endometriosis af-
fects metabolism in liver and adipose tissue, leads to
systemic inflammation, and alters gene expression
in the brain that causes pain sensitization and mood
disorders. The full effect of the disease is not fully
recognized and goes far beyond the pelvis. Recog-

nition of the full scope of the disease will facilitate
clinical diagnosis and allow for more comprehen-
sive treatment than currently available.

Moreover, endometriosis at least in a certain pro-
portion of women may behave as other disease char-
acterized by an intrauterine programming alteration.
In these diseases, intrauterine exposure can serve as
‘prenatal hit’ able to program the fetal metabolism.
After birth, some ‘postnatal hits may favor the de-
velopment of the disease. Indeed, the early-life en-
vironment has been suggested as an important win-
dow for endometriosis development as intrauterine
exposure to diethylstilbesterol, the synthetic estro-
gen with the highest affinity for estrogen receptors,
and low birth weight have been associated with en-
dometriosis risk. Moreover, a short anogenital dis-
tance has been demonstrated in women affected, a
positive association was found with maternal smok-
ing during pregnancy, and a positive association
was found with preterm birth. In a recent case-con-
trol study, we have demonstrated that estradiol lev-
els were significantly higher in samples of umbili-
cal cord blood of endometriosis cases compared to
non-affected controls both before and after a pro-
pensity score matching. To the best of our knowl-
edge, this was the first study on the levels of steroid
hormones in cord blood of women with endometri-
osis. Estrogenic exposures during the critical time-
frame of fetal development promotes the premature
activation of HPG axis inducing early age at men-
arche and early age at menopause, interferes with
estrogen-related metabolic enzymes such as aro-
matase and affect the transcription of estrogen re-
ceptors to regulate their number and sensitivity and
all these phenomena do occur in women with endo-
metriosis. The ‘post-natal hit’ would be represented
by the increased amount of retrograde menstruation
due to either the development of adenomyosis or
a genetic predisposition to heavy menstrual bleed-
ing. This would be favored by the dramatic chang-
es of the reproductive pattern characteristic of the
post-industrial period [24].

Symptoms and diagnosis of endometriosis. En-
dometriosis is an underdiagnosed disease that is as-
sociated with a delay from the onset of symptoms
that can take up to 7-8 years before diagnosis [3],
and the symptoms can vary widely. Women may be
asymptomatic or present with a single symptom or a
combination of symptoms with different intensities
that can easily be attributed to other conditions [25].

Some of the symptoms that are associated with
endometriosis include painful menstruation (dys-
menorrhea), cyclical or non-cyclical abdominal
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pain, recurrent painful urination (dysuria), pain
during and after sexual intercourse (dyspareunia),
painful defecation (dyschezia), gastrointestinal dis-
comfort and decreased libido [26]. Currently, there
are no reliable biomarkers available to diagnose this
disease. The gold standard for the diagnosis of en-
dometriosis has been surgical assessment by laparo-
scopic visualization [3].

It is well-known that infertility affects one in six
individuals globally, with endometriosis contribut-
ing to 25-50% of female infertility. Prof. Shaw-Jenq
(Sean) Tsai (Taiwan) showed that defective oocytes,
unfavorable fertilization environments, and reduced
uterine receptivity have been proposed to be asso-
ciated with low fertility in endometriosis women.
However, oocyte donation and in vitro fertiliza-
tion did not improve much of the pregnancy rate
in women with endometriosis, which highlight that
uterine receptibility may be the critical factor caus-
ing low fertility in endometriosis women. Decidu-
alization is a process of differentiation of endome-
trial cells into decidual cells, which is a prerequisite
for the successful implantation of an embryo in the
uterus. We found that women with endometriosis
had defective decidualization markers in their en-
dometria, indicating an impairment in decidualiza-
tion. In depth investigation identified that endome-
triosis women have less and shorter primary cilia in
the endometrial stromal cells. Inhibition of prima-
ry cilium formation by ciliogenic genes knockdown
or pharmacological disruption hampers endometri-
al stromal cell decidualization. So, he summarized
how primary cilia and uterine receptivity are com-
promised in women with endometriosis and those
who fail to conceive after in vitro fertilization-em-
bryo transfer (IVF-ET) [27].

Laparoscopic investigation of the pelvis is con-
sidered the gold standard for endometriosis diagno-
sis; however, surgical procedures carry risks and are
not suitable for all patients. Advances in imaging
technologies, including ultrasound and MRI, have
improved non-invasive diagnosis, particularly for
deep infiltrating disease [28].

The basic method for diagnosing endometriosis
is ultrasound. Alborzi S. (Iran) demonstrated that
TVS and TRS have appropriate diagnostic accuracy
in diagnosis of DIE comparable to MRI [29]. Sop-
ova Y. (Russia) demonstrated a step by step in ul-
trasound examination deep infiltrating endometrio-
sis [30].

Recently, much attention has been paid to pro-
teomic and metabolomic biomarkers, which are
powerful tools for assessing the molecular hetero-

geneity of endometriosis and may lead to the dis-
covery of new diagnostic and prognostic biomark-
ers for endometriosis [31].

A plethora of potential biomarkers for the diagno-
sis of endometriosis have been proposed, including
proteins, nucleic acids, metabolites and hormones.
Of note, a salivary signature of 109 microRNA mol-
ecules has entered a multicenter external validation
study, with promising preliminary results. It is likely
that future diagnostic tests will embrace multimark-
er approaches that also integrate clinicodemograph-
ic features and other diagnostic outputs with the aid
of machine learning. To achieve this, harmoniza-
tion of sample collection and processing procedures
across countries and societies is imperative to create
robust diagnostic tests that are accurate and translat-
able. Such a test could revolutionize endometriosis
care and significantly improve patient’s quality of
life, whilst also reducing the diagnostic burden on
healthcare providers [28].

Prof. Guo S.W. (China) posit that the degree of
lesional fibrosis, which can be quantitatively as-
sessed via elastography as lesional stiffness, rep-
resents a strong candidate biomarker for measuring
progression. This metric is compelling due to its es-
tablished associations with aberrant cellular histol-
ogy, molecular alterations, symptom severity, and
clinical prognosis [32].

Management of endometriosis. Endometriosis
management involves managing its various symp-
toms such as pain and infertility and includes medi-
cal and surgical treatments. The management of en-
dometriosis-related pain remains controversial—
balancing the surgical “knife” and medical “pill”
approaches requires careful patient-centered deci-
sion-making. Prof. M. Al-Jefout (UAE) demonstrat-
ed that surgical excision effectively relieves pain and
restores anatomy but carries a recurrence risk of 40—
50% at five years without postoperative hormonal
suppression. Medical therapy using combined oral
contraceptives, progestins, and GnRH antagonists
achieves substantial pain reduction in most patients.
The DPS provided sustained relief in 85% of wom-
en with refractory disease, while extended GnRH
agonist therapy with NETA add-back maintained
efficacy and bone health for 24 months. Combining
surgery with postoperative hormonal therapy offers
the best durability of results. So, endometriosis-re-
lated pain management demands individualized,
multidisciplinary strategies. Integrating precise sur-
gery with prolonged hormonal suppression, or em-
ploying novel dual progestin systems, offers a prag-
matic and effective long-term pathway for women
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with refractory or recurrent pain [33, 34, 35].

Non-hormonal treatment options are urgently
needed to manage endometriosis-associated pain.
Prof. Andrew Horne (UK) demonstrated how can
we use a combination of ex-vivo, in-vitro and in-vi-
vo models of endometriosis to identify promising
new drug candidates and advance them into ear-
ly-phase clinical trials. He showed innovative thera-
peutic strategies that target altered cellular metabo-
lism within the peritoneal microenvironment, mod-
ulate the endocannabinoid system, and reprogram
endometriosis-associated macrophages [35].

Recently, the understanding of endometriosis
has undergone a dramatic transformation. Hormon-
al therapies and assisted reproductive technology
have emerged as first-line treatments, dethroning
the once-central role of surgery. Non-invasive di-
agnosis of the disease has spread. This shift marks
a notable evolution in how the disease is managed.
However, high-throughput technologies have failed
to deliver transformative insights, and the root caus-
es of the disease remain as elusive as ever. Despite
the setbacks, the progress made offers hope and di-
rection [36].

The results of the study by A. Popov et al., which
included more than 2,999 surgical procedures for
deep endometriosis, demonstrated that perform-
ing surgical interventions on the colon is associated
with a number of possible perioperative complica-
tions and postoperative functional disorders, which
are leveled out after 6-12 months. Functional disor-
ders after the surgery, such as complete emptying of
the bladder, difficult urinating, rapid stools, consti-
pation and dyschezia were the highest in the first 2
weeks of the postoperative period and lasted up to 2
months, the complete relief of functional disorders
occurred 12 months after the surgery. Intraopera-
tive complications occurred in 14 (5.9%) cases with
laparoscopic access and in 8 (3.3%) cases with ro-
bot-assisted access. A recurrence of colorectal endo-
metriosis, which required the repeated surgical in-
tervention, occurred in two patients (8%) [37].

The most critical challenge in TLH is the frozen
pelvis, characterized by dense adhesions, distorted
anatomy, and a high risk of complications. There is
no single standardized technique for TLH in a fro-
zen pelvis. Successful surgery depends on sound
anatomical knowledge, blunt and sharp dissection
techniques, and the application of practical tips and
tricks to navigate altered pelvic anatomy. When ad-
hesolysis cannot be achieved with sharp or blunt
dissection, a retroperitoneal approach becomes es-
sential to secure the ureters bilaterally and carefully

separate the sigmoid colon from the posterior uterus
and uterosacral ligaments. The pararectal, paraves-
ical, and vesico-uterine spaces serve as key avascu-
lar entry points that facilitate safer dissection. The
use of vasopressin injected into the posterior uterine
wall helps to minimize oozing, maintain a clear op-
erative field, and enable hydro dissection [37].

Management of Endometriosis in adolescents.
There are three specific treatment goals for adoles-
cents with endometriosis: control of symptoms, pre-
vention of further progression of the disease, pres-
ervation of reproductive function [39]. Pathogenic
and clinical goals of menstrual suppression in the
period from symptom onset to conception seeking
[40]:

1.Restore physiological amenorrhoea.

2. Stop cyclic, reiterative uterine auto-traumati-
zation.

3. Limit pelvic exposure to refluxing endometri-
al glands.

4. Reduce pelvic iron overload and oxidative
stress by reducing transtubal retrograde menstrua-
tion.

5. Stop repeated inflammatory events both at the
endometrial-myometrial junction and on the perito-
neal surface of pelvic structures.

6. Decrease the oestrogenic pro-inflammatory ef-
fect and increase the progestogenic anti-inflamma-
tory effect.

7. Relieve dysmenorrhoea and improve health-re-
lated quality of life.

8. Limit the potential progression of clinically
diagnosed superficial peritoneal endometriosis to-
wards infiltrating, fibrotic lesions.

9. Avoid premature surgery and ovarian damage.

10. Preserve reproductive potential.

11. Limit the potential transition from repeti-
tive acute pelvic pain events to chronic pelvic pain
through the development of central sensitization.

According to Russian clinical guidelines on en-
dometriosis (2024), treatment of endometriosis in
adolescents should be carried out in consultation
with a pediatrician. Adolescents with DIE should be
treated in expert centers. Medical treatment for en-
dometriosis in adolescents may include NSAIDs for
the pain management as first-line therapy, progesto-
gens, combined hormonal contraceptives (CHC).
GnRH agonists is not recommended for patients un-
der 18 years of age. If they are prescribed, add-back
therapy, monitoring of vitamin D and calcium in the
blood serum, and densitometry are mandatory. CHC
and dienogest seem to be suitable, safe, and well-ac-
cepted treatments. Indications for surgical treat-
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ment of endometriosis in adolescents are refractory
pain syndrome and ovarian mass. Hormonal therapy
should not be used alone in the following cases: sus-
pected obstructive anomaly, endometrioma or deep
nodular endometriosis, acute complication (e.g. tor-
sion), patient\parental preference for diagnosis con-
formation. So, medical therapy is the first choice for
symptomatic endometriosis in adolescent popula-
tion, considering the surgical approach only for se-
lected cases or for patients unresponsive to medical
treatment. Probably, the early diagnosis and the use
of adequate medical therapies should result in less
extensive surgery in adult life [41].

According to the opinion dr. Yu-Chen H. (China)
adenomyosis leads to abnormal uterine peristalsis
and decreased endometrial receptivity, contributing
to infertility. Atosiban, an oxytocin and vasopressin
receptor antagonist, may have therapeutic potential
by reducing uterine contractions, improving uterine
blood flow, and enhancing endometrial receptivi-
ty. Studies have shown that Atosiban infusion one
hour before embryo transfer can decrease uterine
contractions, and meta-analyses suggest it may im-
prove clinical pregnancy rates in both observational
and randomized trials [42]. It is therefore of inter-
est to investigate whether Atosiban could improve
pregnancy outcomes during embryo transfer in pa-
tients with adenomyosis. Given that adenomyosis is
linked to poorer IVF outcomes in Taiwanese stud-
ies [43], the use of Atosiban during embryo trans-
fer may reduce early miscarriage rates and improve
pregnancy outcomes, particularly in patients with
diffuse adenomyosis [44].

Recurrence after endometriosis surgery affects
up to 40% of patients within five years. Hormonal
suppression remains the mainstay of postoperative
management, with the levonorgestrel-releasing in-
trauterine system (LNG-IUS), dienogest, and con-
tinuous oral contraceptives providing the strongest
evidence for reducing recurrence and pain. Long-
term therapy (> 12 months) outperforms short-
term regimens, and sequential GnRH-based strat-
egies offer additional benefit. No non-hormonal
interventions are currently proven to prevent re-
currence. Perioperative -blockers and COX-2 in-
hibitors show biological plausibility but lack clin-
ical validation. Non-pharmacologic measures such
as acupuncture or dietary modification may improve
symptoms but not recurrence risk [45].

Despite the high incidence of infertility in endo-
metriosis and the obvious successes in its treatment,
the characteristics of the course of pregnancy and
childbirth in these patients remain incompletely un-

derstood. Patients treated for endometriosis-associ-
ated infertility were characterized by complicated
pregnancy and childbirth with a higher incidence
of placenta previa, weakness of labor, postpartum
hemorrhage, retained placenta, and cesarean deliv-
ery. Hence, the development of respective therapeu-
tic and preventive measures is required to prevent
these complications [46, 47, 48].

Discussion

This mini-review synthesizes key advances in en-
dometriosis research and clinical practice presented
at the 13th Congress of the Asian Society of Endo-
metriosis (ACE-2025), reinforcing the evolving con-
cept of endometriosis as a chronic, systemic, inflam-
matory, and fibrotic disease rather than a condition
confined to the pelvis. Across epidemiological, mo-
lecular, diagnostic, and therapeutic domains, the da-
ta collectively highlight the heterogeneity of disease
phenotypes and the need for personalized, multidis-
ciplinary care.

Epidemiological data, particularly from large,
well-characterized cohorts such as the ECGRI study,
confirm the substantial diagnostic delay, high burden
of pain and infertility, and significant multimorbidity
associated with endometriosis. Geographic variation
in phenotypes and disease stage underscores dispari-
ties in healthcare access and emphasizes the impor-
tance of standardized diagnostic pathways and ear-
ly intervention strategies. These findings align with
global observations and reinforce that delayed diag-
nosis remains a major contributor to disease progres-
sion and reduced quality of life.

Advances in genetics and molecular biology pre-
sented at ACE-2025 provide compelling evidence for
a strong heritable component and shared genetic ar-
chitecture between endometriosis and several comor-
bid conditions. Genome-wide association studies,
polygenic risk score analyses, and Mendelian ran-
domization approaches collectively demonstrate that
endometriosis shares biological pathways with ovar-
ian cancer, fibroids, depression, and gastrointestinal
disorders. These findings support the concept of en-
dometriosis as a multisystem disorder and offer po-
tential for future risk stratification, early identifica-
tion, and targeted prevention strategies.

From a pathophysiological perspective, congress
data further consolidates the central role of estrogen
dominance, progesterone resistance, immune dys-
function, and fibrosis in disease establishment and
persistence. Emerging models integrating epigenetic
dysregulation, aberrant inflammatory signaling, and
impaired immune clearance help reconcile classical
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theories such as retrograde menstruation with con-
temporary molecular insights. The increasing rec-
ognition of lesional fibrosis as a driver of pain, pro-
gression, and treatment resistance represents a par-
ticularly important conceptual advance, with elas-
tography-based stiffness measurements emerging as
a promising biomarker of disease severity and prog-
nosis.

Diagnostic innovation remains a critical focus.
While laparoscopy continues to represent the histor-
ical gold standard, high-resolution transvaginal and
transrectal ultrasound and MRI now allow accurate,
non-invasive diagnosis of deep infiltrating disease in
expert hands. Parallel advances in proteomics, me-
tabolomics, microRNA profiling, and microbiome
research suggest that multimarker, machine-learn-
ing—assisted diagnostic tools may soon transform
early detection and monitoring, although robust ex-
ternal validation and international harmonization re-
main essential.

Therapeutically, the studies reviewed illustrate a
clear shift toward long-term medical management
as the cornerstone of care, with surgery increasing-
ly reserved for selected indications. Hormonal sup-
pression strategies—including continuous proges-
tins, GnRH analogues with add-back therapy, and
novel combinations—demonstrate durable pain con-
trol with acceptable safety profiles. Notably, extend-
ed GnRH agonist use with add-back therapy and the
double progestin system offer effective options for
women with refractory or recurrent pain, addressing a
major unmet clinical need. At the same time, emerg-
ing non-hormonal approaches targeting inflamma-
tion, immune modulation, and cellular metabolism
highlight promising future directions.

Special populations, particularly adolescents and
women seeking fertility, require tailored manage-
ment. Evidence supports early medical therapy to
control symptoms, limit progression, and preserve
reproductive potential in adolescents, while mini-
mizing premature surgical intervention. In infertili-
ty and assisted reproduction, growing data emphasize
the importance of uterine receptivity, decidualization,
and myometrial function, with adjunctive therapies
such as oxytocin receptor antagonists offering poten-
tial benefit in selected patients, particularly those with
adenomyosis.

Despite these advances, significant knowledge
gaps persist. High-throughput technologies have yet
to deliver definitive insights into disease origin or a
cure, and no non-hormonal strategy has proven effec-
tive in preventing postoperative recurrence. The data
reviewed nonetheless point toward a future in which

integrated genomic, molecular, imaging, and clinical
approaches enable earlier diagnosis, individualized
treatment, and improved long-term outcomes.

Future Directions for Research

Despite substantial advances in understanding
endometriosis, several critical research priorities re-
main. First, elucidating the precise origins of the dis-
ease requires integrative models that combine genet-
ic susceptibility, epigenetic regulation, immune dys-
function, and environmental exposures across the life
course. Longitudinal birth-cohort studies and trans-
generational research are particularly needed to clar-
ify the role of prenatal and early-life programming in
disease development.

Second, future efforts should focus on translating
molecular and genomic discoveries into clinically ac-
tionable tools. The development and validation of
non-invasive diagnostic tests based on multimarker
panels—including microRNAs, proteomic and me-
tabolomic signatures, and microbiome profiles—rep-
resent a major unmet need. Harmonization of biospe-
cimen collection, analytical platforms, and interna-
tional data sharing will be essential to enable repro-
ducible and scalable diagnostics.

Third, advancing precision medicine in endome-
triosis requires stratification of patients according to
molecular, genetic, and fibrotic phenotypes. Poly-
genic risk scores, combined with imaging-based bio-
markers such as lesional stiffness, may allow individ-
ualized prediction of disease progression, treatment
response, and recurrence risk. Such approaches could
guide personalized therapeutic strategies and opti-
mize long-term outcomes.

Fourth, there is an urgent need to expand research
into non-hormonal therapies targeting inflammation,
immune modulation, neurogenic pain pathways, and
fibrosis. Preclinical models that better reflect human
disease heterogeneity should be prioritized to accel-
erate translation into early-phase clinical trials.

Finally, future research must incorporate pa-
tient-reported outcomes, quality-of-life measures,
and long-term safety data, particularly in adolescents
and women requiring prolonged treatment. Multi-
disciplinary, patient-centered research frameworks
will be key to transforming endometriosis care from
symptom control toward disease modification and
prevention.

Concluding Remarks

The evidence reviewed from the 13th Congress
of the Asian Society of Endometriosis underscores a
fundamental shift in the understanding of endome-
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triosis—from a localized gynecological condition to
a chronic, systemic, inflammatory, and fibrotic dis-
ease with wide-ranging clinical consequences. Ad-
vances in epidemiology, genetics, molecular biolo-
gy, and imaging have clarified the complexity and
heterogeneity of the disorder, while simultaneous-
ly exposing persistent gaps in knowledge regarding
disease origin, progression, and prevention.
Contemporary management strategies increas-
ingly prioritize long-term medical therapy, in-
dividualized hormonal suppression, and fertili-
ty-preserving approaches, with surgery reserved
for selected indications. Innovations such as ex-
tended GnRH analogue therapy with add-back
regimens and dual progestin systems provide ef-
fective and sustainable options for women with
refractory symptoms, reflecting a move toward

precision and durability in care. Parallel progress
in non-invasive diagnostics and biomarker dis-
covery offers promise for earlier detection and
improved monitoring, although clinical transla-
tion remains incomplete.

Despite meaningful progress, endometriosis con-
tinues to impose a substantial burden on affected
women and healthcare systems worldwide. Future
advances will depend on interdisciplinary collabo-
ration, integration of genomic and molecular data
into clinical practice, and patient-centered models
of care that address both symptom control and long-
term health outcomes. Continued global research
efforts, such as those highlighted at ACE-2025, are
essential to transforming endometriosis care from
symptom management toward prevention, disease
modification, and ultimately, cure.
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