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ABSTRACT 

Background: Endometriosis is a chronic estrogen-dependent gynecological disorder commonly 

associated with pelvic pain, dysmenorrhea, dyspareunia, and infertility. Transvaginal ultrasonography is 

increasingly used as a first-line imaging modality for identifying ovarian endometriomas and deep 

infiltrating endometriosis. Objective: To analyze the sonographic features of ovarian endometriomas 

and deep infiltrating endometriosis among reproductive-age women undergoing pelvic evaluation at 

Shalamar Hospital, Lahore. Methods: This cross-sectional observational study included 42 women aged 

18–45 years with symptoms suggestive of endometriosis. Participants underwent clinical assessment and 

transvaginal ultrasonography using a standardized pelvic scanning protocol. Ovarian morphology, 

lesion laterality, echogenicity, Doppler flow, deep pelvic compartment involvement, and clinical 

symptoms were recorded. Descriptive statistics were calculated, and reported associations were assessed 

using appropriate inferential tests. Results: Isolated ovarian endometrioma was identified in 21 

participants (50.0%), isolated deep infiltrating endometriosis in 7 (16.7%), combined ovarian 

endometrioma and deep infiltrating endometriosis in 10 (23.8%), and no lesion in 4 (9.5%). Among 31 

participants with ovarian endometrioma, ground-glass echogenicity was observed in 24 (77.4%) and 

minimal or peripheral Doppler flow in 25 (80.6%). Among 17 participants with deep infiltrating 

endometriosis, uterosacral ligament involvement was most frequent (70.6%), and all lesions were 

hypoechoic. Conclusion: Transvaginal ultrasonography provided clinically useful characterization of 

ovarian endometriomas and deep infiltrating endometriosis, supporting its role as a first-line imaging 

tool in symptomatic reproductive-age women. Keywords: Endometriosis; Ovarian Endometrioma; Deep 

Infiltrating Endometriosis; Transvaginal Ultrasonography; Pelvic Pain; Infertility. 

INTRODUCTION 

Endometriosis is a chronic estrogen-dependent gynecological disorder characterized by the presence of 

endometrial-like glands and stroma outside the uterine cavity. It affects a substantial proportion of 

women of reproductive age and is commonly associated with chronic pelvic pain, dysmenorrhea, 

dyspareunia, infertility, and impaired quality of life (1,2). Although the disease burden is clinically 

significant, diagnosis is frequently delayed because symptoms are heterogeneous, overlap with other 

pelvic disorders, and may not reliably reflect the anatomical extent of disease (3). This diagnostic delay 

can contribute to persistent pain, repeated clinical consultations, progression of pelvic adhesions, 

reproductive difficulty, and delayed initiation of appropriate medical or surgical management. 

Endometriosis may present as superficial peritoneal disease, ovarian endometriosis, or deep infiltrating 

endometriosis. Ovarian endometriosis commonly manifests as endometriomas, which are cystic ovarian 

lesions containing altered blood products and are often referred to clinically as “chocolate cysts” (4,5). 

Deep infiltrating endometriosis is generally defined as endometriotic tissue extending more than 5 mm 
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beneath the peritoneal surface and may involve the uterosacral ligaments, rectovaginal septum, 

rectosigmoid colon, bladder base, vaginal fornices, and other pelvic compartments (6). Compared with 

superficial disease, deep infiltrating endometriosis is more frequently associated with severe pain 

symptoms, dyspareunia, bowel or urinary complaints when adjacent organs are involved, distorted pelvic 

anatomy, and increased complexity of treatment planning. 

Accurate preoperative recognition of ovarian endometriomas and deep infiltrating lesions is essential 

because the type, location, size, and extent of lesions influence clinical counselling, fertility planning, 

surgical referral, and operative strategy. Laparoscopy with histopathological confirmation has 

traditionally been regarded as the reference standard for diagnosis; however, reliance on invasive 

diagnostic procedures may delay care and is not always necessary when imaging findings are 

characteristic (7). Advances in pelvic imaging have therefore shifted diagnostic pathways toward non-

invasive assessment, particularly in women presenting with symptoms suggestive of endometriosis. 

Among available modalities, transvaginal ultrasonography has become a first-line investigation because 

it is accessible, relatively inexpensive, repeatable, and capable of providing detailed information about 

ovarian morphology and deep pelvic compartments when performed systematically (8). 

The sonographic appearance of ovarian endometriomas is relatively well established. They usually 

appear as unilocular or multilocular ovarian cysts with homogeneous low-level internal echoes, 

classically described as a ground-glass appearance, and typically demonstrate limited internal 

vascularity on Doppler assessment (9). These features help differentiate endometriomas from functional 

hemorrhagic cysts, dermoid cysts, and suspicious adnexal masses, although atypical morphology may 

still require further evaluation. In contrast, deep infiltrating endometriosis has a broader and more 

location-dependent sonographic spectrum. It may appear as hypoechoic nodules, irregular fibrotic 

thickening, reduced tissue mobility, adhesions, obliteration of normal sliding between pelvic organs, or 

distortion of the posterior pelvic compartment (10). A systematic pelvic ultrasound approach can 

improve detection of deep lesions and support preoperative disease mapping (11). 

Despite growing international evidence supporting the role of transvaginal ultrasonography in 

endometriosis assessment, local data describing the sonographic patterns of ovarian endometriomas and 

deep infiltrating endometriosis among symptomatic women remain limited. This is clinically relevant 

because diagnostic confidence depends not only on the presence of characteristic imaging signs but also 

on their relationship with common clinical presentations such as pelvic pain, dysmenorrhea, 

dyspareunia, and infertility. A focused evaluation of sonographic morphology in women undergoing 

pelvic assessment may therefore help strengthen early recognition, guide referral decisions, and 

improve the practical use of ultrasound as a first-line diagnostic tool in routine gynecological settings. 

The present study was designed to analyze the sonographic features of ovarian endometriomas and deep 

infiltrating endometriosis among women of reproductive age presenting with symptoms suggestive of 

endometriosis at Shalamar Hospital, Lahore. The study specifically aimed to describe the ultrasound 

morphology, lesion distribution, Doppler characteristics, and clinical symptom patterns associated with 

ovarian and deep infiltrating lesions, with the objective of improving diagnostic characterization and 

supporting timely clinical management in women undergoing pelvic evaluation (12). 

MATERIALS AND METHODS 

This cross-sectional observational study was conducted at Shalamar Hospital, Lahore, to evaluate the 

sonographic appearance of ovarian endometriomas and deep infiltrating endometriosis among women 

undergoing pelvic assessment for symptoms suggestive of endometriosis. The study was carried out over 

a four-month period after approval of the research synopsis and institutional ethical clearance. A cross-

sectional design was selected because the primary objective was to describe lesion morphology, 

distribution, and associated clinical features at the time of ultrasound evaluation rather than to 

determine disease progression or treatment response. 
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The study population consisted of women of reproductive age, 18–45 years, who presented with clinical 

features suggestive of endometriosis, including dysmenorrhea, dyspareunia, chronic pelvic pain, and 

subfertility or infertility. Participants were recruited through a non-probability consecutive sampling 

technique, and eligible women were enrolled in sequence until the required sample size was achieved. 

Women were included if they were clinically suspected of having endometriosis, were referred for 

transvaginal ultrasonography, provided written informed consent, and had adequate visualization of the 

ovaries and relevant pelvic compartments during ultrasound examination. Postmenopausal women, 

pregnant women, patients with known pelvic malignancy, women with a history of major pelvic surgery 

causing substantial alteration of pelvic anatomy, and those unwilling to undergo transvaginal 

ultrasonography were excluded. 

The minimum sample size was estimated as 42 participants using Cochran’s formula, with an expected 

prevalence of 2.6%, a 95% confidence level, and a 5% margin of error. Eligible participants were recruited 

after explanation of the study purpose, ultrasound procedure, potential discomfort, confidentiality 

safeguards, and voluntary nature of participation. Written informed consent was obtained before clinical 

information was recorded or imaging was performed. Participant identities were anonymized during 

data entry and analysis to protect confidentiality. 

Data were collected using a structured data collection form. Demographic and clinical variables 

included age, reproductive history, infertility status, menstrual history, pelvic pain, dysmenorrhea, 

dyspareunia, previous pelvic surgery, and relevant medication history. Pelvic pain, dysmenorrhea, 

dyspareunia, and infertility were recorded as clinical presentation variables. Sonographic variables for 

ovarian endometriomas included lesion presence, laterality, number of cysts, cyst size, echogenicity, wall 

characteristics, septations, and Doppler vascularity. Ovarian endometrioma was operationally identified 

on ultrasound as an ovarian cystic lesion showing features compatible with endometrioma, particularly 

homogeneous low-level internal echoes or ground-glass echogenicity with absent, minimal, or 

peripheral Doppler flow. Deep infiltrating endometriosis was assessed by evaluating the uterosacral 

ligaments, rectovaginal septum, rectosigmoid region, bladder base, anterior compartment, and vaginal 

fornices. Sonographic features suggestive of deep infiltrating endometriosis included hypoechoic 

nodular lesions, irregular tissue thickening, compartmental distortion, restricted mobility, and low or 

peripheral Doppler vascularity. 

Ultrasound examinations were performed using a high-resolution ultrasound system available at 

Shalamar Hospital. A 5–9 MHz transvaginal probe was used for detailed assessment of ovarian 

morphology and deep pelvic structures, while a 3.5–5 MHz convex transabdominal probe was used when 

additional abdominal or pelvic overview was required. All scans were performed according to a 

standardized pelvic scanning protocol by an experienced sonologist. The examination first assessed the 

uterus, adnexa, and ovarian morphology, followed by targeted evaluation of suspected endometriotic 

lesions and deep pelvic compartments. Color Doppler and Power Doppler were used to evaluate 

vascularity when lesions were identified. Representative ultrasound images and relevant measurements 

were recorded for each participant and entered into the structured proforma. 

To reduce selection and measurement bias, participants were recruited consecutively according to 

predefined eligibility criteria, ultrasound examinations followed a standardized scanning sequence, and 

lesion characteristics were documented using the same structured data form. Adequate visualization of 

ovarian and deep pelvic structures was required for inclusion to reduce misclassification caused by 

technically limited scans. Data were checked for completeness and internal consistency before analysis. 

Variables with incomplete documentation were handled according to available-case analysis for the 

relevant descriptive or inferential procedure, while the denominator for each analysis was reported 

according to the number of participants or lesions with available data. 

Data were entered and analyzed using Statistical Package for Social Sciences version 24.0. Descriptive 

statistics were calculated for demographic, clinical, and sonographic variables. Categorical variables 
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were summarized as frequencies and percentages, while continuous variables such as cyst size and 

nodule size were summarized as mean and standard deviation where distributional assumptions were 

acceptable. Associations between categorical clinical variables and lesion type were assessed using the 

chi-square test or Fisher’s exact test where expected cell counts were small. Correlation analysis was 

planned for continuous or ordinal variables, including lesion size and symptom severity, only when the 

measurement scale and distribution were appropriate. For participants with laparoscopic verification, 

diagnostic performance of transvaginal ultrasonography was assessed using two-by-two contingency 

tables for each lesion type. Sensitivity, specificity, positive predictive value, negative predictive value, and 

diagnostic odds ratio with 95% confidence intervals were calculated where sufficient true-positive, false-

positive, true-negative, and false-negative counts were available. A p-value of less than 0.05 was 

considered statistically significant. 

Ethical approval was obtained from the Institutional Review Board of Superior University before data 

collection. All participants were informed about the study objectives, examination procedure, voluntary 

participation, right to withdraw, and confidentiality of collected information. Written informed consent 

was obtained from each participant before enrolment. Data were anonymized, stored securely, and used 

only for research analysis. The study was conducted in accordance with standard ethical principles for 

human participant research and did not involve any therapeutic intervention beyond clinically indicated 

pelvic ultrasound assessment. 

RESULTS 

A total of 42 women of reproductive age were included in the analysis. The largest proportion of 

participants belonged to the 26–35-year age group, while pelvic pain and dysmenorrhea were the most 

frequently reported clinical symptoms. Infertility was reported by more than half of the participants, 

and dyspareunia was present in fewer than half of the study population. 

Table 1. Demographic and Clinical Characteristics of Participants (n = 42) 

Variable Category n % 

Age group 18–25 years 5 12.0 
 

26–35 years 29 69.0 
 

36–45 years 8 19.0 

Infertility Yes 26 61.9 
 

No 16 38.1 

Pelvic pain Yes 34 81.0 
 

No 8 19.0 

Dysmenorrhea Yes 32 76.2 
 

No 10 23.8 

Dyspareunia Yes 18 42.8 
 

No 24 57.2 

Most participants were aged 26–35 years, accounting for 29 of 42 women. Pelvic pain was reported by 34 

participants, followed by dysmenorrhea in 32 participants, infertility in 26 participants, and dyspareunia 

in 18 participants. These findings indicate that the study population predominantly consisted of 

symptomatic reproductive-age women undergoing pelvic evaluation for clinical features suggestive of 

endometriosis. 

The distribution of lesion patterns showed that ovarian endometrioma alone was the most common 

finding, followed by combined ovarian endometrioma with deep infiltrating endometriosis. Isolated 

deep infiltrating endometriosis was less frequent, while a small proportion of participants had no ovarian 

endometrioma or deep infiltrating lesion detected on transvaginal ultrasonography. 

Ovarian endometrioma was present either alone or in combination with deep infiltrating endometriosis 

in 31 participants, while deep infiltrating endometriosis was present either alone or in combination with 

ovarian endometrioma in 17 participants. The separation of isolated and combined lesion patterns 
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clarifies the overlap between ovarian and deep infiltrating disease and provides consistent denominators 

for subsequent sonographic characterization. 

Table 2. Distribution of Sonographic Lesion Patterns Among Participants (n = 42) 

Lesion Pattern n % 

Isolated ovarian endometrioma 21 50.0 

Isolated deep infiltrating endometriosis 7 16.7 

Combined ovarian endometrioma and deep infiltrating endometriosis 10 23.8 

No ovarian endometrioma or deep infiltrating endometriosis detected 4 9.5 

Among the 31 participants with ovarian endometrioma, right-sided lesions were most frequent, followed 

by left-sided and bilateral lesions. Most endometriomas were single cysts and demonstrated 

homogeneous ground-glass echogenicity with minimal or peripheral Doppler flow. 

Table 3. Sonographic Characteristics of Ovarian Endometriomas (n = 31) 

Parameter Category n % 

Laterality Right ovary 14 45.2 
 

Left ovary 10 32.3 
 

Bilateral 7 22.5 

Number of cysts Single 21 67.7 
 

Multiple 10 32.3 

Echogenicity Ground-glass 24 77.4 
 

Heterogeneous 7 22.6 

Doppler flow Minimal/peripheral 25 80.6 
 

Moderate internal flow 6 19.4 

Mean cyst size cm 4.5 ± 1.9 — 

The most common ovarian endometrioma pattern was a single right-sided cyst with ground-glass 

echogenicity and minimal or peripheral Doppler flow. Ground-glass echogenicity was observed in 24 of 

31 participants with ovarian endometrioma, and minimal or peripheral flow was recorded in 25 

participants. The mean cyst size was 4.5 ± 1.9 cm, supporting the predominance of morphologically 

typical endometriomas in this cohort. 

Among the 17 participants with deep infiltrating endometriosis, the uterosacral ligaments were the most 

frequently involved site, followed by the rectovaginal septum. All deep infiltrating lesions were 

described as hypoechoic, and most participants had nodular lesions. 

Table 4. Sonographic Characteristics of Deep Infiltrating Endometriosis (n = 17) 

Parameter Category n % 

Uterosacral ligament involvement Present 12 70.6 

Rectovaginal septum involvement Present 8 47.1 

Rectosigmoid colon involvement Present 4 23.5 

Bladder/anterior compartment involvement Present 3 17.6 

Nodules present Yes 14 82.3 
 

No 3 17.7 

Echogenicity Hypoechoic 17 100.0 

Doppler flow Peripheral 10 58.8 
 

Minimal 7 41.2 

Mean nodule size cm 1.9 ± 0.8 — 

Deep infiltrating endometriosis most frequently involved the posterior pelvic compartment. Uterosacral 

ligament involvement was present in 12 of 17 participants, while rectovaginal septum involvement was 

present in 8 participants. Nodular lesions were observed in 14 participants, and all lesions demonstrated 

hypoechoic echogenicity. The mean nodule size was 1.9 ± 0.8 cm, with Doppler assessment showing either 

peripheral or minimal vascularity. 

The manuscript reported statistically significant associations between lesion pattern and selected clinical 

symptoms. Pelvic pain was associated with lesion type, and infertility was associated with deep 

infiltrating or combined lesion patterns. Complete cross-tabulated counts and effect estimates were not 

available in the supplied data. 
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Table 5. Reported Symptom–Lesion Associations 

Association Statistical Test p-value 

Pelvic pain and lesion type Chi-square test 0.02 

Infertility and deep infiltrating or combined lesion pattern Chi-square test 0.04 

Pelvic pain showed a reported association with lesion type, while infertility showed a reported association 

with deep infiltrating or combined lesion patterns. Because the underlying cross-tabulated frequencies, 

effect estimates, and confidence intervals were not available, these findings should be interpreted as 

reported associations rather than fully reproducible comparative estimates. 

Diagnostic accuracy of transvaginal ultrasonography was reported in a subset of participants who had 

laparoscopic verification. Transvaginal ultrasonography showed high reported sensitivity, specificity, 

positive predictive value, and negative predictive value for ovarian endometrioma and deep infiltrating 

endometriosis. 

Table 6. Reported Diagnostic Accuracy of Transvaginal Ultrasonography Compared With Laparoscopic Verification 

Lesion Type Verification Subset Sensitivity (%) Specificity (%) PPV 

(%) 

NPV 

(%) 

Diagnostic Odds 

Ratio 

95% CI 

Ovarian endometrioma 18 94.4 91.6 92.8 93.3 15.6 4.3–

28.2 

Deep infiltrating 

endometriosis 

18 88.8 86.1 90.0 84.6 10.2 3.7–

19.8 

In the laparoscopic verification subset, transvaginal ultrasonography demonstrated reported sensitivity 

of 94.4% and specificity of 91.6% for ovarian endometrioma, with a positive predictive value of 92.8% 

and negative predictive value of 93.3%. For deep infiltrating endometriosis, reported sensitivity was 

88.8%, specificity was 86.1%, positive predictive value was 90.0%, and negative predictive value was 

84.6%. These diagnostic findings support the clinical utility of transvaginal ultrasonography in lesion 

identification, although the absence of raw two-by-two diagnostic counts limits independent verification 

of the reported accuracy estimates. 

 

Figure 1. Integrated Clinical and Sonographic Profile of Suspected Endometriosis on Transvaginal Ultrasonography 

The panelled figure summarizes the clinical and imaging profile of 42 women undergoing transvaginal 

ultrasonography for suspected endometriosis. Isolated ovarian endometrioma was the most frequent 

lesion pattern, observed in 21 participants (50.0%), followed by combined ovarian endometrioma and 

deep infiltrating endometriosis in 10 participants (23.8%), isolated deep infiltrating endometriosis in 7 

participants (16.7%), and no detected ovarian or deep infiltrating lesion in 4 participants (9.5%). 

Symptom burden was high, with pelvic pain reported by 34 participants (81.0%), dysmenorrhea by 32 
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(76.2%), infertility by 26 (61.9%), and dyspareunia by 18 (42.8%). Among ovarian endometriomas, the 

dominant sonographic pattern was ground-glass echogenicity in 24 of 31 cases (77.4%) and minimal or 

peripheral Doppler flow in 25 of 31 cases (80.6%), while deep infiltrating endometriosis most commonly 

involved the uterosacral ligaments in 12 of 17 cases (70.6%) and appeared hypoechoic in all 17 cases 

(100.0%). In the laparoscopic verification subset, transvaginal ultrasonography showed reported 

sensitivity and specificity of 94.4% and 91.6% for ovarian endometrioma and 88.8% and 86.1% for deep 

infiltrating endometriosis, respectively, supporting its clinical value as a first-line imaging modality 

while requiring cautious interpretation due to the limited verification subset. 

DISCUSSION 

The present study evaluated the sonographic profile of ovarian endometriomas and deep infiltrating 

endometriosis among 42 reproductive-age women undergoing pelvic assessment for symptoms 

suggestive of endometriosis. The study population was predominantly composed of women aged 26–35 

years, which is consistent with the recognized reproductive-age distribution of endometriosis and 

supports the clinical relevance of targeted imaging in this age group. Pelvic pain and dysmenorrhea 

were the most frequent presenting symptoms, reported by 81.0% and 76.2% of participants, respectively, 

while infertility was present in 61.9% and dyspareunia in 42.8%. This symptom pattern is consistent with 

the broader literature describing endometriosis as a pain- and fertility-related disorder that often 

produces overlapping gynecological and reproductive complaints rather than a single pathognomonic 

clinical presentation (13,14). 

The lesion distribution observed in this cohort showed that isolated ovarian endometrioma was the most 

frequent sonographic pattern, affecting 50.0% of participants, while isolated deep infiltrating 

endometriosis was identified in 16.7% and combined ovarian endometrioma with deep infiltrating 

endometriosis in 23.8%. This distribution highlights the importance of evaluating both the ovaries and 

deep pelvic compartments during transvaginal ultrasonography, because restricting assessment to 

adnexal morphology alone may fail to identify coexisting deep disease. The presence of combined 

lesions in nearly one-quarter of the sample further supports a systematic scanning approach in 

symptomatic women, particularly when infertility, dyspareunia, or severe pelvic pain is reported. 

Previous studies have similarly emphasized that ovarian and deep endometriotic lesions may coexist and 

that comprehensive pelvic mapping improves diagnostic confidence and clinical planning (15,16). 

The sonographic morphology of ovarian endometriomas in the present study was largely consistent with 

established ultrasound descriptions. Among 31 participants with ovarian endometrioma, ground-glass 

echogenicity was observed in 77.4%, minimal or peripheral Doppler flow in 80.6%, and a single cyst 

pattern in 67.7%. These findings support the diagnostic value of homogeneous low-level internal echoes 

and limited vascularity as characteristic features of endometriomas. The mean cyst size of 4.5 ± 1.9 cm 

also falls within a clinically relevant range in which ultrasound characterization is important for 

differentiating endometrioma from hemorrhagic cysts, dermoid cysts, and other adnexal masses. Prior 

diagnostic literature has consistently recognized ground-glass echogenicity, low internal vascularity, and 

typical cyst morphology as important sonographic criteria for ovarian endometrioma assessment 

(17,18). 

Deep infiltrating endometriosis was identified in 17 participants either alone or in combination with 

ovarian endometrioma. The uterosacral ligaments were the most frequently involved site, present in 

70.6% of participants with deep infiltrating disease, followed by rectovaginal septum involvement in 

47.1%, rectosigmoid colon involvement in 23.5%, and bladder or anterior compartment involvement in 

17.6%. All deep infiltrating lesions were described as hypoechoic, and nodules were present in 82.3%. 

These findings are compatible with the recognized sonographic appearance of deep infiltrating 

endometriosis, where hypoechoic nodularity, fibrotic thickening, reduced mobility, and distortion of 

posterior pelvic anatomy are commonly reported. The predominance of posterior compartment 



JHWCR | 2026;4(12) | ISSN 3007-0570 | © 2026 The Authors | CC BY 4.0 | Page 8 

involvement in this study aligns with previous work showing that the uterosacral ligaments and 

rectovaginal region are frequent sites of deep disease (19,20). 

The reported association between pelvic pain and lesion type, with a p-value of 0.02, suggests that 

symptom burden may vary according to sonographic disease pattern. Similarly, the reported association 

between infertility and deep infiltrating or combined lesion patterns, with a p-value of 0.04, is clinically 

plausible because deep lesions and coexisting ovarian disease may contribute to reproductive 

dysfunction through inflammatory, anatomical, ovarian reserve, and tubal-peritoneal mechanisms. 

However, these associations should be interpreted cautiously because the supplied data did not include 

the full cross-tabulated frequencies, odds ratios, confidence intervals, or adjustment for potential 

confounders such as age, duration of symptoms, previous surgery, or prior treatment. Future analyses 

should present complete contingency tables and adjusted estimates to clarify whether these associations 

remain stable after accounting for clinically relevant covariates (21,22). 

The diagnostic accuracy findings suggest that transvaginal ultrasonography performed well in the 

laparoscopic verification subset, with reported sensitivity and specificity of 94.4% and 91.6% for ovarian 

endometrioma and 88.8% and 86.1% for deep infiltrating endometriosis, respectively. These findings are 

directionally consistent with studies showing that transvaginal ultrasonography can provide high 

diagnostic accuracy for ovarian endometriomas and several forms of deep infiltrating endometriosis 

when performed by trained operators using systematic scanning protocols. Nevertheless, the diagnostic 

accuracy results in the present study require cautious interpretation because laparoscopic verification 

was reported only for a subset of 18 participants, and the manuscript did not provide the underlying 

true-positive, false-positive, true-negative, and false-negative counts. This incomplete verification may 

introduce partial verification bias and limits independent reproducibility of the reported sensitivity, 

specificity, predictive values, and diagnostic odds ratios (23,24). 

The findings have practical clinical implications. In symptomatic reproductive-age women, transvaginal 

ultrasonography can support early identification of typical ovarian endometriomas and raise suspicion 

for deep infiltrating disease through recognition of hypoechoic nodules, posterior compartment 

involvement, and low vascularity. The combined assessment of symptom profile and lesion morphology 

may assist clinicians in selecting patients for gynecological referral, fertility counselling, further 

imaging, or surgical planning. However, ultrasound findings should not be interpreted in isolation, 

particularly in cases with atypical morphology, poor visualization, suspected bowel or bladder 

involvement, or discordance between symptoms and imaging findings. In such cases, further expert 

imaging, multidisciplinary assessment, or surgical evaluation may be required (25,26). 

This study has several limitations that should be considered when interpreting the findings. The sample 

size was small, and the single-center design with non-probability consecutive sampling limits 

generalizability. The diagnostic accuracy analysis was based on a limited laparoscopic verification subset, 

which restricts the strength of conclusions regarding sensitivity and specificity. Ultrasound diagnosis is 

operator-dependent, and the study did not report interobserver agreement or blinding of the sonologist 

to clinical symptoms. In addition, the manuscript did not provide complete statistical outputs for 

symptom-lesion associations or correlations involving lesion size and symptom severity; therefore, these 

findings should be considered preliminary unless supported by full statistical tables. Despite these 

limitations, the study provides useful local descriptive evidence on the sonographic appearance of 

ovarian endometriomas and deep infiltrating endometriosis and supports the role of systematic 

transvaginal ultrasonography in the initial assessment of women with suspected endometriosis. 

CONCLUSION 

This study concluded that transvaginal ultrasonography is a useful first-line, non-invasive imaging 

modality for detecting and characterizing ovarian endometriomas and deep infiltrating endometriosis 

in symptomatic women of reproductive age. Ovarian endometriomas most commonly demonstrated 
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ground-glass echogenicity with minimal or peripheral Doppler flow, while deep infiltrating 

endometriosis was predominantly identified as hypoechoic nodular disease involving the uterosacral 

ligaments and rectovaginal septum. The separation of isolated ovarian endometrioma, isolated deep 

infiltrating endometriosis, and combined lesion patterns clarified the distribution of disease and 

demonstrated the importance of systematic pelvic compartment assessment. Reported associations 

between lesion pattern, pelvic pain, and infertility suggest clinically relevant symptom-imaging 

relationships, although these require confirmation through complete cross-tabulated and adjusted 

analyses. The diagnostic accuracy findings support the clinical utility of transvaginal ultrasonography, 

but they should be interpreted cautiously because laparoscopic verification was available only in a 

limited subset. 
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