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ABSTRACT

Background

Adnexal masses represent a wide spectrum of gynecological conditions, ranging from benign cysts to
malignant ovarian tumors. Accurate diagnosis and characterization are critical for clinical decision-
making, including surgical planning, fertility preservation, and oncological referral. Magnetic
Resonance Imaging (MRI), with superior soft-tissue contrast, multiplanar capability, and functional
imaging techniques, offers improved characterization of adnexal masses. The objective of this
study was to evaluate the diagnostic role of MRI in detecting and characterizing adnexal masses.

Methods

Ahospital-based cross-sectional study was conducted among 80 female patients with adnexal masses identified
on USG at the department of Radiology of College of Medical Sciences and Teaching Hospital, Bharatpur,
Chitwan, Nepal. All patients undergo MRI evaluation followed by surgical excision and histopathological
confirmation. Data were entered and analyzed using SPSS-20. p-value<0.05 was considered as statistically
significant.

Results

Among all patients, the mean+SD of age was 38.42+6.28 years. Most of the patients (25%) were in 30-39
years with 62.5% premenopausal. Histopathology revealed 68.8% benign and 31.2% malignant lesions. MRI
demonstrated sensitivity 85%, specificity 72%, PPV 78%, NPV 80%, and overall accuracy 77.5%. Restricted
diffusion, solid components, peritoneal deposits, and contrast enhancement were significantly associated with
the type of masses (p-value< 0.05).

Conclusions

MRI is a reliable imaging modality for differentiating benign from malignant adnexal masses, identifying key
imaging markers, and guiding clinical management. Integration of MRI into diagnostic pathways improves
patient care and reduces unnecessary interventions.
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INTRODUCTION
Adnexal broad

gynecological conditions ranging from benign cysts

masses are a spectrum  of
to malignant ovarian tumors. Accurate diagnosis
and characterization of these masses are essential,
as they affect clinical management decisions- like
the need for surgery, fertility preservation, and
oncological referral.! Ultrasound (USG), particularly
transvaginal ultrasound, is 1st line imaging modality
due to its accessibility and cost-effectiveness,
it has limitations in complex or indeterminate
cases, especially when the lesion shows atypical
morphology or arises in patients with obesity, bowel
gas interference, or equivocal sonographic findings.?
Magnetic Resonance Imaging (MRI) is a powerful
diagnostic tool in such scenarios. With its excellent
soft-tissue contrast resolution, multiplanar capability,
and absence of ionizing radiation, MRI allows
detailed assessment of adnexal masses and their
relationship with adjacent pelvic structures.® It helps
in differentiating benign from malignant lesions,
characterizing indeterminate adnexal masses, and
staging ovarian and adnexal malignancies. Advanced
MRI techniques like diffusion-weighted imaging
(DWI), dynamic contrast-enhanced (DCE) imaging,
and apparent diffusion coefficient (ADC) mapping,
provide functional information that complements
improving  diagnostic

morphologic  evaluation,

accuracy.*

METHODS

This study was a hospital-based cross-sectional
study conducted in the Departments of Radiology of
College of Medical Sciences and Teaching Hospital,
Bharatpur-10, Chitwan, Nepal, from September
2024 to October, 2025. Ethical approval was taken
from Institutional review Committee (IRC) of
College of Medical Sciences and Teaching Hospital
(COMSTH) (Ref No. :COMSTHIRC/2023-123-90).
Informed written consent was taken from all the

patients before data collection, and confidentiality

of patient information was strictly maintained
throughout the study. This study included all female
patients presenting with adnexal masses detected on
ultrasound (USG) and referred for MRI evaluation.
The study population consisted of 80 female patients
of all age groups who met the inclusion criteria.
Patients were included if they had an adnexal mass
identified on ultrasound, were willing to undergo
MRI, and subsequently underwent surgical excision
with histopathological confirmation, which served
as the gold standard for diagnosis. Patients with
contraindications to MRI (pacemakers, metallic
implants and severe claustrophobia), pregnant
women, and those who did not undergo surgery or
histopathology were excluded from the study.

Demographic and clinical information, including age,
menopausal status, and presenting symptoms such
as abdominal pain, abdominal distension, palpable
abdominal mass, and menstrual irregularities, was
collected through patient interviews and medical
record review. MRI examinations were performed
following a standard pelvic protocol, including T1-
weighted, T2-weighted, diffusion-weighted imaging
(DWI), dynamic contrast-enhanced (DCE) imaging,
and apparent diffusion coefficient (ADC) mapping.
MRI was used to evaluate specific features of adnexal
masses, including the presence of solid components,
peritoneal deposits, ascites, contrast enhancement,
and restricted diffusion. These imaging findings were
recorded and later compared with histopathological

results.

The diagnostic performance of MRI was evaluated
through standard parameters, including sensitivity,
specificity, positive predictive value (PPV), negative
predictive value (NPV), and overall accuracy.
A 2x2 cross-tabulation of MRI findings versus
histopathology was constructed to calculate these

diagnostic metrics.

Data were coded and entered into Microsoft Excel
and analyzed using SPSS version 20. Continuous

variables, such as age, were expressed as mean =+
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standard deviation, while categorical variables,
including MRI features and histopathological type,
were presented as frequencies and percentages.
The association between MRI findings and
histopathological diagnosis was assessed using the
Chi-square test for categorical variables. p-value of

<0.05 was considered statistically significant.

RESULTS

A total of 80 female patients with adnexal
masses  were included in  this  study.
The age of the participants ranged from 18 to 75
years,. The mean+SD age of was 38.42+6.28 years.
Majority of the patients (25%) belonged to the 30-39
years age group, followed by 18-29 years (20%) and
40-49 years (20%). Regarding menopausal status,
50 (62.5%) women were premenopausal, while 30
(37.5%) were postmenopausal. The most common
presenting symptom was abdominal pain, observed in
44 (55%) patients, followed by abdominal distension
in 20 (25%), palpable abdominal mass in 12 (15%),

and menstrual irregularity in 4 (5%) cases (Table 1).

Table 1. Clinicodemographic information of
patients (n = 80)

Variables | Frequency (%)
Age (years)

18-29 16(20)
30-39 20(25)
40-49 16(20)
50-59 15(18.8)

>60 13(16.2)
Mean+SD 38.42+6.28 years
Menopausal Status

Premenopausal 50(62.5)
Postmenopausal 30(37.5)
Presenting Symptoms

Abdominal pain 44(55)
Abdominal distension 20(25)
Palpable mass 12(15)
Menstrual irregularity 4(5)

Histopathological examination confirmed that the
majority of adnexal masses were benign, accounting
for 55 (68.8%) cases, while 25 (31.2%) were
malignant (Figure 1).
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Figure 1. Histopathological Distribution of
Adnexal Masses (n=80).

Restricted diffusion was observed in 18 (72%) ma-
lignant masses and 6 (10.9%) benign masses. The as-
sociation between restricted diffusion and the type of
adnexal mass was found to be statistically significant
(x*-value=30.545, p-value <0.001). Among 25 malig-
nant cases, 7 (28%) showed the presence of perito-
neal deposits, whereas 18 (72%) had no deposits. In
contrast, among 55 benign lesions, only 1 (1.8%) case
demonstrated peritoneal deposits, and 54 (98.2%) had
none. Peritoneal deposits were found to have a statis-
tically significant association with malignant adnexal
masses (y>-value=13.091, p-value =0.003). Among
25 malignant cases, 16 (64%) showed the presence
of solid components, while 9 (36%) did not. In con-
trast, only 5 (9.1%) of 55 benign lesions demonstrat-
ed solid components, with the majority 50 (90.9%)
showing purely cystic or septated morphology. Solid
components on MRI were significantly associated
with malignant adnexal masses (y*-value=26.768,
p-value <0.001). Among 25 malignant adnexal mass-
es, 5 (20%) exhibited contrast enhancement, while 20
(80%) showed no enhancement. Conversely, among
55 benign lesions, 47 (85.5%) demonstrated contrast
enhancement, whereas 8 (14.5%) did not show en-
hancement. Contrast enhancement showed a statisti-
cally significant association with the type of adnexal
mass (y>-value=32.368, p-value <0.001) (Table 2).

MRI correctly identified 21 of 25 malignant mass-

es (true positives) and 40 of 55 benign masses (true
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Table 2. Association between restricted diffusion, peritoneal deposits, solid components and contrast
enhancement with type of mass (n=80)
Variables Type of Mass Chi i
Restricted diffusion Malignant Benign square p-value
Present 18 (72) 6(10.9)

<
Absent 7(28) 49(89.09) 30.545 0.001
Peritoneal deposits
Present 7(28) 1(1.8)
Absent 18(72) 54(98.2) 13.091 0.003
Solid components
Present 16(64) 5(9.1)

<
Absent 9(36) 50(90.9) 26.768 0.001
Contrast Enhancement
Present 5(20) 47 (85.5)

<
Absent 20 (80) 8 (14.5) 32.368 0.001

negatives). Four malignant masses were misdiagnosed
as benign (false negatives), and 15 benign masses were
misdiagnosed as malignant (false positives). MRI
demonstrated high sensitivity (85%) and good spec-
ificity (72%), with an overall diagnostic accuracy of
77.5%, confirming its value in differentiating benign
from malignant adnexal masses. There is a significant
association between MRI diagnosis and Histopathology
diagnosis (y*-value=32.347, p-value <0.001) (Table 3).

Table 3. Diagnostic performance of MRI in differen-
tiating benign and malignant adnexal masses com-
pared with histopathological findings (n = 80)
Histopathology
MRI Diagnosis . . Total
Malignant| Benign
Malignant 21 (TP) 15 (FP) 36
Benign 4 (FN) 40 (TN) 44
Total 25 55 80
Table 4. Diagnostic accuracy parameters.
Parameter Value (%)
Sensitivity 85
Specificity 72
Positive Predictive Value (PPV) 78
Negative Predictive Value (NPV) 80
Overall Accuracy 77.5
DISCUSSION

The present study was conducted among 80 patients

with adnexal masses. Among all patients, the mean +

SD as 38.42 + 6.28 years with age range from 18 to
75 years. Most patients (25%) were aged 30-39 years,
followed by 18-29 years (20%) and 40-49 years
(20%). In a study by Al-Shukri et al., mention the
mean age as 28 years.’ This might be due to different
in the study population. Aadnexal masses were most
prevalent in women of reproductive age group.®
Among all 62.5% patients were premenopausal while
37.5% were postmenopausal. This study found that
the most common presenting symptom was abdominal
pain (55%), followed by abdominal distension (25%),
palpable mass (15%), and menstrual irregularity
(5%). Subramanyam et al., found that the most
frequent presenting symptoms among patients with
adnexal masses were lower abdominal pain (88%)
and a palpable lump in the lower abdomen (32%).!
Abdalla et al., reported abdominal pain in 77.5% of
cases, vaginal bleeding in 20%, and asymptomatic
12.5% of patients.” Although

ultrasound is less effective in determining the exact

presentation in

origin of a mass, it serves as an important initial
tool for detecting adnexal masses. However, MRI
provides superior accuracy in tissue characterization.®
MRI demonstrated high sensitivity (85%) and 72%
specificity, with an overall diagnostic accuracy of
77.5%, confirming its value in differentiating benign

from malignant adnexal masses. There is a statistically
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significant association between MRI diagnosis and
Histopathology diagnosis (y*-value=32.347, p-value
<0.001). Likewise, Subramanyam et al., found that
MRI showed 100% sensitivity and 97.7% specificity
in the detection and characterization of adnexal
masses, indicating its high diagnostic accuracy.!
Similarly, a study by Aslam Sohaib et al., reported
MRI sensitivity of 95% and specificity of 88% for
adnexal mass characterization.® A meta-analysis by
Kinkel K et al., reported that MRI had a sensitivity
of 100% and specificity of 94% for diagnosing
malignancy in indeterminate adnexal masses. MRI
is highly effective in confidently diagnosing many
common benign adnexal lesions. Thus, women
with indeterminate pelvic masses on ultrasound but
a low clinical risk of malignancy are most likely to
benefit from MRI.’ In a study by Guerra A et al., MRI
demonstrated a sensitivity of 98% and specificity of
93% for detecting malignancy.'” In a study by Madan
MK et al., the sensitivity of grayscale USG for
detecting adnexal masses was 92.5%, which is higher
than the 80% sensitivity observed in our study."
A study published in the Journal of Clinical Imaging
Science reported that MRI had a sensitivity of
75% and specificity of 100%, with an overall
diagnostic accuracy of 91.43% when compared to
histopathology.'? Similarly, another study in the
journal of clinical and diagnostic research found
MRI sensitivity and specificity to be 95% and
94.37%, respectively, with a diagnostic accuracy
of 94.7%."* Furthermore, Avesani et al.,' in the
ESR Essentials series, reviewed the role of MRI
in the evaluation of adnexal masses, providing
standardized recommendations for imaging protocols
and interpretation. The study emphasized MRI’s
high diagnostic accuracy in distinguishing benign
from malignant lesions, its complementary role to
ultrasound, and its value in guiding clinical and surgical
decision-making. Several studies have demonstrated
that MRI serves as a valuable problem-solving

modality for identifying the origin of pelvic masses
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and characterizing adnexal lesions, especially in cases
with ambiguous clinical findings. Moreover, MRI is
effective in detecting local invasion as well.'>!® Saroja
Adusumilli et al.,* reported that MRI demonstrated
a sensitivity of 100% in identifying adnexal masses
and a specificity of 94% for detecting benign lesions.
Their study showed an excellent agreement between
MRI findings and the final diagnosis in determining
the origin (x = 0.93), tissue content (k = 0.98), and
tissue characteristics (k = 0.91) of the masses. In
contrast, ultrasonography exhibited poor agreement
with the final diagnosis regarding the origin (x =
0.19) and tissue content (k = 0.33) of the masses.
Our research showed that MRI had high sensitivity
(85%) and good specificity (72%), with an overall
diagnostic accuracy of 77.5%, confirming its value
in differentiating benign from malignant adnexal
masses. There is a significant association between
MRI diagnosis and Histopathology diagnosis (y>-
value=32.347, p-value <0.001). Study conducted
by AWALIS et al., found the sensitivity, specificity,
positive predictive value (PPV), negative predictive
value (NPV), and overall diagnostic accuracy
of MRI in detecting adnexal masses as 95%,
94.37%, 94.37%, and 94.7%, respectively, when
compared to histopathology as the gold standard.'”’

CONCLUSIONS

MRI plays a vital role in the diagnosis and
characterization of adnexal masses, offering high
sensitivity, specificity, and overall diagnostic accuracy.
MRI is particularly valuable in differentiating
benign from malignant lesions and in identifying
key imaging features such as restricted diffusion,
solid components, peritoneal deposits, contrast
enhancement, and ascites, which are significantly
associated with malignancy. By providing detailed
morphologic and functional information, MRI
guides appropriate clinical management, aids in
surgical planning, and helps in making informed

decisions regarding fertility preservation and
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oncological referral. The integration of MRI into imaging modality in the comprehensive evaluation

routine diagnostic pathways enhances patient care of adnexal masses in tertiary health care settings.

by improving diagnostic confidence, reducing

unnecessary surgical interventions for benign lesions,

and ensuring timely intervention for malignant cases.

Therefore, MRI should be considered an essential
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