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ABSTRACT

Research objectives: Endometriosis is a chronic disease that impairs the daily functioning and quality of life of many
women. This literature review summarizes current diagnostic methods for endometriosis, their advantages and limitations,
and discusses emerging approaches, particularly established and emerging imaging techniques.

Scope of review: Relevant publications were identified through searches of PubMed, Scopus, Web of Science, Google
Scholar, and other scientific databases. This literature review focused on studies published between 2020 and 2025 that
addressed established and emerging diagnostic approaches for endometriosis, including imaging techniques, biomarkers,
and artificial intelligence.

Findings: Endometriosis commonly presents with chronic pelvic pain, dysmenorrhea, dyspareunia, and infertility. Current
evidence indicates that imaging plays a central role in diagnosis. Transvaginal ultrasound remains the first-line imaging
modality, while magnetic resonance imaging provides complementary information for disease staging and assessment of
complex cases. Transrectal ultrasound may be useful in selected patients with suspected bowel involvement. Although
numerous biomarkers have been investigated, none have demonstrated sufficient diagnostic accuracy for routine clinical use.
Emerging technologies, including advanced imaging techniques and Al-based diagnostic models, show promising potential
but still require further validation before clinical use.

Conclusions: Early diagnosis remains essential for improving patient outcomes and limiting disease progression. However,
the disease is often diagnosed too late, which remains a major clinical challenge. Recent evidence supports imaging-based
diagnostic strategies as the foundation of diagnosis, whereas biomarker-based approaches require further development.
Future advances in Al and integrated diagnostic models may contribute to more accurate and timely detection of
endometriosis.

KEYWORDS

Endometriosis, Diagnostic Methods, Transvaginal Ultrasound, Magnetic Resonance Imaging, Biomarkers, Imaging-Based
Techniques, Artificial Intelligence
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1. Introduction

According to statistics provided by WHO in 2025, 10% of women of reproductive age suffer from
endometriosis, which could amount to as many as 190 million women worldwide [3]. Endometriosis is a
chronic condition that presents with painful and heavy periods and chronic pelvic pain, which are among its
most common symptoms. It can also cause problems with bowel movements, constipation and painful
urination [4]. Furthermore, endometriosis can lead to difficulties with sexual intercourse and infertility, which,
according to statistics, affects as many as 25-50% of women with the condition [3]. Infertility in young women
attempting to conceive can often be linked to anxiety and stress, which increases their risk of developing
depression [2,4]. The condition can cause non-specific symptoms and is sometimes difficult to detect using
current methods, particularly in the early stages, which is why it may still be overlooked. Studies suggest that
women with endometriosis may experience diagnostic delays of up to 12 years. This means that many patients
have to cope with pain that hinders their daily functioning for years. Early diagnosis is therefore crucial in
order to alleviate symptoms and slow the progression of the disease and its consequences. A clinical diagnosis
of endometriosis can be made on the basis of a patient's symptoms and imaging tests such as transvaginal
ultrasound (TVUS) or MRI, which are the most commonly used and proven imaging techniques. Imaging
techniques used in the diagnosis of endometriosis are constantly evolving. New diagnostic tests for detecting
endometriosis include blood tests, which may involve the use of biomarkers [3]. Biomarkers represent one of
the most intensively researched areas in the development of non-invasive diagnostic tools for endometriosis.
Current findings suggest that potential biomarkers include a wide range of biological factors, including
inflammatory, hormonal, immunological, genetic, epigenetic and metabolic markers [7,26]. Moreover, it is
recognised in the scientific literature that artificial intelligence-based solutions have significant potential for

e-ISSN: 2544-9435 2



3(51) (2026): International Journal of Innovative Technologies in Social Science

the integration and analysis of clinical, imaging and biomarker data, thereby improving the accuracy and
consistency of diagnosis [23]. This literature review aims to summarize current diagnostic methods used in the
evaluation of endometriosis and to discuss emerging diagnostic approaches, including advanced imaging
techniques, biomarkers, and artificial intelligence-based solutions. Particular attention is given to their
advantages, limitations, and future potential in improving early disease detection.

2. Materials and Methods

This literature review was conducted to summarize current diagnostic methods and clinical challenges
associated with endometriosis. Relevant literature published between 2020 and 2025 was identified through
searches of PubMed, Scopus, Web of Science, and Google Scholar. The search strategy included combinations
of keywords related to endometriosis diagnosis. Additional relevant publications were identified through
manual screening of references. Original research articles, review papers, and case reports addressing both
established and emerging diagnostic approaches were considered. Publications were selected based on their
relevance to the objectives of this review, particularly imaging techniques, biomarkers, early diagnosis, and
emerging imaging methods. A total of 47 records were initially identified, of which 15 did not meet the
eligibility criteria and were excluded from the review. Following the literature review process, 32 publications
were included and analyzed to provide an overview of current diagnostic strategies, their limitations, and future
directions in endometriosis diagnosis.

3. Literature Selection Criteria

Publications were considered eligible if they were written in English and focused on the diagnosis of
endometriosis. The review included original research articles, review papers, and reports. Particular attention
was given to studies evaluating imaging techniques, biomarkers, and emerging diagnostic technologies.
Studies focusing primarily on treatment rather than diagnosis, publications unrelated to endometriosis, and
articles lacking sufficient information on diagnostic methods were excluded.

4. Common clinical symptoms reported by patients with endometriosis

The most common symptoms experienced by patients that lead them to book an appointment with a
gynaecologist include painful periods, painful sexual intercourse and infertility [2,4]. Pain is one of the key
but often underestimated symptoms experienced by women with endometriosis. It may occur in conjunction
with the menstrual cycle or may take the form of chronic pelvic pain [12]. This condition usually affects the
pelvic and abdominal regions and may be associated with painful urination, painful bowel movements, and
pain in the lower back or lumbosacral region, depending on the location of the lesions. Painful periods
significantly restrict daily functioning and reduce quality of life, often leading to absences from school or work.
Urinary symptoms may also occur, such as a sudden urge to urinate and painful urination [2,4]. Endometriosis
is also associated with infertility, which may result from chronic inflammation, adhesions and changes in the
anatomical structure of the pelvis, particularly in cases of intestinal endometriosis [13]. A major clinical
challenge is the frequent delay in diagnosis resulting from the non-specific nature of the symptoms and their
underestimation, leading to diagnostic delays lasting up to several years. Importantly, the severity of symptoms
does not always correlate with the extent of the disease. Early recognition of clinical symptoms is crucial, as a
delayed diagnosis can result in disease progression, increased inflammation and reduced fertility.

5. Challenges in early diagnosis

The diagnosis of endometriosis is often delayed or inaccurate due to the complex interaction of clinical
and systemic factors. The literature highlights that one of the main problems is the normalisation of menstrual
pain by society, which leads to the symptoms being downplayed and patients seeking gynaecological
consultation at a later stage [8,10]. A common diagnostic error is also the attribution of non-specific symptoms
of endometriosis to other conditions, such as irritable bowel syndrome or pelvic inflammatory disease,
resulting in incorrect diagnosis and the implementation of inappropriate treatment. [9,10] Furthermore, in
clinical practice, there is a tendency to avoid diagnostic laparoscopy, particularly in young patients, which
significantly prolongs the time taken to reach a definitive diagnosis, especially in patients with deep infiltrating
endometriosis (DIE) [9,11]. Low public awareness and limited knowledge of the variety of symptoms of the
disease also remain a significant problem, which further delays the implementation of appropriate diagnosis
and treatment [8,11].
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6. Imaging studies in early detection of endometriosis

According to the literature, the basic tests used to diagnose or rule out endometriosis are imaging
methods such as transvaginal ultrasound (TVUS), magnetic resonance imaging (MRI), and transrectal
ultrasound (TRUS), which are routinely used in clinical practice. These tests can reveal endometrial cysts,
adhesions and abnormal areas of endometrial tissue located in the uterus, intestines or bladder.

6.1 In current clinical practice, transvaginal ultrasound is typically the initial imaging modality used
when endometriosis is suspected [20]. This technique enables a detailed assessment of pelvic anatomy and
deep infiltrating endometriosis, with high sensitivity for detecting ovarian endometriomas, which are
considered indicators of coexisting DIE. According to the Daniilidis et al. review, TVUS has a good overall
diagnostic accuracy for both ovarian and extra-ovarian endometriosis. However, accurate diagnosis and
staging of DIE is highly dependent on the experience of the examiner. Therefore, in patients with suspected
DIE, magnetic resonance imaging should also be performed. The data suggest that the use of TVUS within
standardised protocols, such as the IDEA approach, enables a structured assessment of the pelvis and improves
the reproducibility of the diagnosis [6,20]. The IDEA protocol includes an assessment of the structure of the
uterus and adnexa, soft markers, the sliding sign, and deep infiltrating nodules, which allows for a more
accurate representation of pathological changes and the determination of the stage of the disease [14,22].
Nevertheless, the effectiveness of this method depends to a large extent on the skill of the person performing
the examination and may be limited in cases of early or subtle symptoms of the disease, which highlights the
importance of specialist training and standardised examination protocols. Beyond its diagnostic role, TVUS
contributes to treatment planning, follow-up assessment, and preoperative evaluation of disease extent [20].

6.2 Magnetic resonance imaging is a well-established second-line imaging method in the diagnosis of
endometriosis, particularly useful for staging of DIE. It is particularly valuable for assessing disease extent
and depth of infiltration, which is crucial for treatment planning. It is typically performed using a dedicated
pelvic protocol, including high-resolution T2-weighted sequences in multiple planes and T1-weighted fat-
suppressed images, which enhance the detection of hemorrhagic components and deep lesions [21]. MRI
provides excellent soft-tissue contrast and a detailed multiplanar view of pelvic anatomy, enabling accurate
identification of endometriomas as well as deep infiltrating endometriotic lesions involving the uterosacral
ligaments, bowel, bladder, and rectovaginal septum [15]. According to the Arian et al. article, involvement of
the genitourinary tract in endometriosis is generally considered the least complex pelvic compartment for
diagnostic evaluation. Consequently, ultrasonography may serve as an effective first-line, cost-efficient
imaging modality in many cases, while MRI should be reserved for inconclusive ultrasound findings or more
complex cases, which require comprehensive assessment [21]. It also plays an important role in surgical
planning by mapping disease distribution. Although MRI is highly accurate, it is generally used as a
complementary tool to transvaginal ultrasound, which remains the main imaging method. Together with TVUS,
MRI is a complementary imaging strategy for comprehensive evaluation of endometriosis, while MRI is
mainly reserved for problem-solving and detailed preoperative assessment [17,15]. Yet, its use is limited by
cost and availability. Its sensitivity may be lower for small peritoneal lesions, and overall diagnostic
performance can depend on operator experience.

6.3 Transrectal ultrasound is being used more frequently in the diagnostic work-up of deep infiltrating
endometriosis, particularly when bowel involvement is suspected, alongside transvaginal ultrasound and MRI
[20,14]. According to the literature, this technique enables high-resolution visualization of the rectal wall layers,
allowing assessment of lesion depth and extension, which is useful for preoperative staging of rectosigmoid
endometriosis [20,24]. Compared with other imaging methods, TRUS provides dynamic, real-time evaluation
of bowel lesions nearby pelvic anatomical structures, which may improve lesion assessment in expert hands
[14,24]. On the other hand, its diagnostic performance is highly operator-dependent and limited by restricted
detection of extraintestinal pelvic disease, which reduces its utility as a standalone diagnostic tool [20]. TRUS
can be useful as a complementary imaging modality in selected patients with suspected DIE involving the
bowel, particularly when detailed assessment of rectal wall invasion is required [20,24].
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7. Diagnostic Laparoscopy

Laparoscopy is considered the gold standard for confirming endometriosis, as it allows for direct
visualisation of the lesions, the collection of samples for histological examination and, if necessary, concurrent
surgical treatment [18]. Current clinical guidelines indicate a clear move away from using this method as a
mandatory diagnostic procedure. Laparoscopy is currently recommended in situations where the results of
non-invasive tests, such as TVUS or MRI, are inconclusive, or when surgical treatment is planned for the
patient [29,30]. The latest guidelines recommend the use of early endometriosis diagnosis based on clinical
assessment and imaging studies, whilst invasive methods are reserved for selected cases and are not used
routinely in diagnosis. The aim is to reduce waiting times for diagnosis whilst minimising unnecessary surgery
and the associated risks [30,28]. A negative result on imaging does not rule out the presence of endometriosis,
particularly in its early or superficial forms, which can be difficult to detect [30]. At the same time, laparoscopy
remains the gold standard for a definitive diagnosis, particularly in complex or atypical cases, as it allows for
direct assessment of the lesion and histological confirmation. Despite its diagnostic and therapeutic advantages,
it remains an invasive procedure associated with surgical and anaesthetic risks, which means that the potential
benefits for each patient must be carefully weighed up before deciding to proceed [18,28].

8. Biomarkers in endometriosis diagnosis

Considerable research efforts have focused on identifying biomarkers that could support the
development of reliable non-invasive diagnostic strategies for endometriosis. Studies show that potential
biomarkers encompass a range of biological factors, including inflammatory, hormonal, immunological,
genetic, epigenetic, and metabolic markers [7,26]. Elevated levels of pro-inflammatory cytokines, such as IL-
6, IL-1B and TNF-q, are frequently observed in patients with endometriosis, particularly in blood serum and
peritoneal fluid, reflecting the chronic inflammation associated with this condition. CA-125 is one of the most
commonly tested clinical markers. On the other hand, despite its potential role as an aid, particularly in
advanced stages of endometriosis, its diagnostic sensitivity and specificity remain limited [26]. The Brulport
et al. study investigated 1107 potential biomarkers of endometriosis across biological compartments. Most
potential biomarkers were not consistently confirmed and may be due to differences in methods or false
positives. Only 4 biomarkers were reliably confirmed in different compartments and by different research
groups. According to study, these few consistent markers, such as miRNAs and cytokines, may represent the
most promising candidates for further investigation [7]. Among emerging biomarker candidates, microRNAs
have received considerable attention because of their regulatory role in several biological processes implicated
in endometriosis [7,26]. In patients with endometriosis, varied expression profiles of specific miRNAs have
been observed. At the same time, these findings remain inconclusive and have not yet been clinically validated.
Furthermore, research is ongoing into the potential role of non-coding RNAs, such as long non-coding RNAs
(IncRNAs), in regulating pathological processes occurring in the endometrium. Biomarkers associated with
metabolic and oxidative stress are also being investigated, including nitric oxide and other mediators of
oxidative stress, although the evidence to date remains limited and requires further verification [7]. Despite
these promising results, no single biomarker has demonstrated sufficient sensitivity and specificity to be used
in clinical practice as an independent diagnostic tool. As a result, a multi-marker approach is being developed
to improve diagnostic accuracy by combining biomarkers representing different biological pathways. Future
directions include the potential development of biomarker panels. However, their clinical effectiveness and
utility have not yet been validated [7,26].

9. Integrated diagnostic approach

Literature reviews suggest that patient interviews, symptom assessment, and physical examination form
the basis for the early diagnosis of endometriosis. Symptoms such as painful periods, dyspareunia, and
infertility are often non-specific and may vary between patients. A detailed clinical assessment is therefore
essential to confirm suspected disease and guide further imaging. Physical examination may reveal tenderness
of the uterosacral ligaments, nodularity, or reduced uterine mobility, supporting clinical decision-making [26].
An integrated diagnostic approach combines clinical evaluation with supplementary imaging techniques to
improve diagnostic accuracy and assess disease stage. Evidence shows that the combination of multiple
imaging modalities with expert interpretation significantly enhances the detection of pathological changes
compared with a single modality [20]. Such an integrated strategy is considered essential for accurate diagnosis,
treatment planning, and improved clinical outcomes in patients with endometriosis [17].
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10. Emerging Imaging Techniques in endometriosis diagnosis

10.1 Transvaginal elastography is an ultrasound imaging technique that assesses tissue stiffness and may
provide additional diagnostic value in endometriosis, particularly in DIE. According to Londero et al. study,
elastography can differentiate endometriotic lesions from surrounding healthy tissue due to their increased
stiffness, which is related to the fibrotic component of the disease. In the study, strain ratio and color score
ratio were used to compare DIE and non-endometriotic tissue. The results showed higher values in DIE lesions,
suggesting good discriminatory performance regardless of lesion location [31]. Although initial results indicate
high diagnostic potential, elastography remains limited in the literature. Therefore, further validation in larger
cohorts is needed before it can be used in routine clinical practice. Studies suggest that adding elastography to
ultrasound may help assess treatment response and support future treatment planning [31,32]. In general,
elastography appears to be a promising additional tool rather than a primary diagnostic method in
endometriosis, yet still requires further research.

10.2 Studies have shown that endometriotic lesions may demonstrate heterogeneous enhancement
patterns, including reduced or delayed enhancement and rapid washout compared with surrounding tissues,
reflecting abnormal perfusion characteristics of the disease. The study by Zheng et al. suggest that contrast-
enhanced ultrasound (CEUS) may provide additional diagnostic information particularly in deep infiltrating
endometriosis, where lesions show altered vascular architecture and fibrotic stroma. This imaging method
allows real-time assessment of tissue microvascularization using intravenously delivered contrast agents.
According to the study, this imaging method can help identify vascular patterns of DIE lesions and may
improve lesion characterization when added to standard transvaginal ultrasound [27,16]. In the case report by
Li-li Chu et al., a 43-year-old woman had an ultrasound scan during cervical cancer screening, which revealed
a heterogeneous mass extending from the uterine fundus with mixed internal echogenicity. CEUS showed a
mixed cystic-solid mass with well-defined non-perfused areas and homogeneous enhancement of the solid
component with peripheral vascularity. The lesion demonstrated low enhancement intensity with gradual
washout, suggesting a benign nature. Therefore, CEUS enabled real-time assessment of microvascular patterns,
supporting its potential as a non-invasive tool for differentiating pelvic endometriosis from malignant tumors
[1]. Still, literature remains limited, and the diagnostic performance of CEUS is highly dependent on operator
expertise, requiring further validation before routine clinical use.

10.3 Recent advances in imaging techniques have significantly improved the non-invasive diagnosis of
endometriosis, particularly in the assessment of DIE. Transvaginal ultrasound and MRI are currently
considered complementary imaging methods in the diagnosis of endometriosis, supported by technological
advancements and diagnostic approaches [14]. Sonovaginography enhances the diagnostic performance of
TVUS by improving visualization of the vaginal wall and posterior pelvic compartment. This technique has
been shown to improve the detection of DIE, particularly lesions involving the rectovaginal septum and
uterosacral ligaments [19,22]. In the study by Barra et al., sonovaginography demonstrated high diagnostic
accuracy for DIE, with performance comparable to rectal water contrast-transvaginal ultrasonography,
supporting its role as a complementary technique to TVUS in DIE [5]. Advanced MRI techniques, including
diffusion-weighted imaging (DWI) and high-resolution sequences, improve the assessment of endometriotic
lesion extent. These methods enable more accurate evaluation of lesion size and depth of infiltration,
particularly in patients with DIE. As a result, MRI provides a more precise assessment of disease extent and
supports preoperative planning [17]. These advances support a non-invasive approach to the diagnosis of
endometriosis, but their accuracy still depends on operator experience and requires further development.

11. Future Perspectives

As artificial intelligence continues to develop, the question arises as to whether Al could also be used
in the early detection of endometriosis. According to literature, artificial intelligence has the potential to
analyse clinical, imaging and biomarker data, thereby improving the accuracy and consistency of diagnosis
[23]. Artificial intelligence algorithms, such as machine learning, can help specialists detect endometrial
lesions in ultrasound and MRI scans. This allows test results to be assessed more consistently and may reduce
the time taken to reach a diagnosis. In addition, researchers are developing predictive models that analyze non-
specific symptoms such as pelvic pain and painful menstruation, to help identify the disease earlier. FemTech
is a technology sector that focuses on solutions designed to support women’s health and wellbeing. Moreover,
the potential role of FemTech solutions, which use artificial intelligence may help monitor patient's symptoms,
educate patients and provide personalised care, increasing health awareness among women and encouraging
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them to book an appointment with a gynaecologist. Despite these promising developments, recent evidence
indicates that Al-based diagnostic tools remain at an early stage of development and validation. An article in
The Journal of Medical Imaging and Interventional Radiology suggests that mainstream FemTech apps are not
specifically designed to address the diverse symptom profiles of endometriosis. Key limitations include: small
study groups, data that may not reflect the situation of all patients, potential algorithmic bias, and unequal
access to digital health technologies [25]. Artificial intelligence may contribute to improving the detection and
treatment of endometriosis, but further research is required before it can be commonly used in everyday clinical
practice.

12. Discussion

Endometriosis remains a diagnostically challenging disease due to its variable symptoms, which most
commonly include dysmenorrhea, dyspareunia, and infertility, but may also involve chronic pelvic pain and
urinary or gastrointestinal symptoms. The literature reviewed in this article supports a diagnostic approach
based on clinical evaluation combined with appropriate imaging methods. TVUS is the primary imaging
method, while MRI plays a key role in disease staging and evaluation of complex cases, and transrectal
ultrasound is reserved for selected patients with suspected bowel involvement. An integrated imaging approach
improves diagnostic accuracy and helps support clinical decisions. MRI is considered the preferred imaging
modality for the assessment of DIE involving the bowel, rectum, and rectovaginal septum, and uterosacral
ligaments, while TVUS shows better performance in detecting ovarian endometriomas. Therefore, use of both
techniques in the diagnostic work-up of endometriosis is recommended, as MRI provides better visualization
of deep pelvic and intestinal disease [15,20,21]. Biomarkers are extensively studied as potential non-invasive
diagnostic tools, but their clinical application is currently limited by poor reliability and limited validation
[7,26]. At the same time, imaging techniques and artificial intelligence offer promising directions for
improving early detection and lesion characterization. These methods remain largely experimental or
insufficiently validated, and their role in routine clinical practice is not yet established. Overall, the literature
suggests that the most effective diagnostic strategy currently relies on an integrated approach combining
clinical assessment, standardized imaging techniques, and selective use of invasive or emerging diagnostic
methods. Future advances are likely to depend on further standardization, and integration of novel diagnostic
tools into clinical practice.

13. Conclusions

Further research is still needed to better understand and confirm the value of current diagnostic methods
for endometriosis, including clinical assessment, imaging, biomarkers, and new technologies. Increased
awareness and better access to ultrasound training for clinicians involved in diagnosing endometriosis, along
with improvements in ultrasound technology, are likely to improve the diagnostic process in patients with
endometriosis. Artificial intelligence may help improve the detection and management of endometriosis. Still,
more high-quality research is needed before it can be routinely used in clinical practice. Future work should
focus on standardisation of diagnostic protocols, and defining how these methods can best be integrated into
everyday care.

14. List of Abbreviations

MRI - Magnetic Resonance Imaging

Al — Artificial Intelligence

TRUS — Transrectal Ultrasound

TVUS — Transvaginal Ultrasound

IDEA - International Deep Endometriosis Analysis
DIE - Deep Infiltrating Endometriosis

CEUS - Contrast-enhanced ultrasound

TNF-a - Tumor necrosis factor

CA 125 - Cancer antigen 125
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