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Magnetic Resonance Imaging Findings in Patients with Benign and

Malignant Ovarian Masses Versus Pathologic Outcomes

Abstract

Background: The results of the former study confirmed the accuracy of magnetic resonance
imaging (MRI) in determining the origin and content of ovarian masses. The present study
aimed to evaluate the diagnostic value of MRI in differentiating benign and malignant ovarian
masses in women. Materials and Methods: This was a cross-sectional study. All candidates for
surgery to remove ovarian masses were selected to participate in this study. They underwent MRI
with gadolinium before the surgery. MRI images were reviewed by an experienced radiologist
who was aware of the ovarian mass found in pelvic ultrasonography (US). A thick-enhancing
wall, mural nodules, septations, and internal enhancement within the mass were reviewed by the
radiologist. Mass specimens were examined in the laboratory by an experienced pathologist to
determine malignancy or benignancy of the masses. Pathological findings were compared with
MRI results. Results: there was no significant difference between MRI findings and pathology
denoted by benign and malignant (P = 0.06), but results showed a significant difference between
US and pathology (P = 0.002). In MRI findings related to a thick-enhancing wall (P = 0.18),
internal enhancement (P = 0.18), and pelvic fluid (P = 1.00), no significant difference was seen
in benign or malignant masses. However, in findings related to septation, all cases had malignant
reports (P = 0.006), and in mural nodule, 80% had malignant reports (P = 0.006). CA-125
blood level in patients with benign masses (1.72 + 0.97) was significantly less than patients with
malignant masses (3.20 + 0.83) (P < 0.001). Conclusion: We showed that MRI has better results in
diagnosing adnexal masses and their characteristics compared to simple ultrasound imaging based on
pathological studies.
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Introduction masses in many cases. Diagnostic
modalities can be used for screening the
patients with ovarian cancer since early

diagnosis can improve prognosis./**!

Ovarian cancer is one of the leading causes
of cancer-related death among women. In
2009, 21,550 new cases of ovarian cancer
were diagnosed, and 14,600 women died
of ovarian cancer.!!! The mortality rate of
invasive ovarian cancers is 1 in 95. The

Ultrasound is the imaging modality of
choice for pelvic masses in females.
Pelvic ultrasonography (US) is convenient,

average S-year survival rate for women with
invasive breast cancer is 90% if diagnosed
early. However, most patients (65%—70%)
are diagnosed at advanced stages of the
disease, and their 5-year survival rate
is 30%-73%.2) Ovarian tumor is an
indication for surgery in women.F! Some
cases of adnexal masses were also detected
incidentally. In the United States, 5%—10%
of women underwent surgery following the
incidental detection of adnexal masses.[**!
Random findings are challenging for the
physician due to the overlap of the benign
and malignant characteristics of adnexal
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low-cost, and highly sensitive in detecting
adnexal masses.”) However, this technique
has a low specificity in the differentiation of
benign and malignant masses. Its specificity
varied from 60% to 95% in various
studies.'™ The origin of large masses
cannot be determined with ultrasound.
Ultrasound cannot differentiate  between
malignant and benign masses. Studies have
shown surgical elimination of 50%—67%
of benign ovarian masses since ultrasound
did not distinguish between benign and
malignant masses. Various studies have
examined the specificity and accuracy of
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magnetic resonance imaging (MRI) in differentiating benign
and malignant pelvic masses.'"®! In a study, the patients
underwent MRI following the detection of adnexal masses
in pelvic sonography. The results of the former study
confirmed the accuracy of MRI in determining the origin
and content of these masses. The authors of the former
study recommended MRI in case that the masses found in
pelvic US were suspicious for malignancy.''*! Meta-analysis
studies suggested that MRI with intravenous contrast is the
best modality for the detection of ovarian cancers, especially
in comparison with computed tomography, Doppler
ultrasound, or MRI without contrast.'s) Few studies have
assessed the diagnostic value of modalities, and each study
had some limitations (e.g., small sample size). Therefore,
the present study aimed to evaluate the diagnostic value of
MRI in differentiating benign and malignant ovarian masses
in women visiting Al-Zahra Hospital.

Materials and Methods

This was a cross-sectional study performed in 2018-2019 in
Isfahan. The participants included patients diagnosed with
an ovarian mass in pelvic US, who visited the Radiology
Department of Al-Zahra Hospital in Isfahan University
of Medical Sciences in 2018-2019. The sample size was
thirty. Inclusion criteria were indications for ovarian mass
surgery (detection of ovarian mass in pelvic US that has
an indication for surgery based on patient’s condition
or suspected for malignancy according to ultrasound
report), consent to participate in the study, and lack of
determination of benign or malignant masses in pelvic US.
Exclusion criteria included previous history of malignancy
and gadolinium sensitivity. Convenient sampling was used
in this study. The patients visiting the clinic of Al-Zahra
Hospital and candidates for ovarian mass surgery were
selected to participate in this study. Eligible patients entered
the study according to the inclusion criteria.

All candidates for surgery to remove ovarian masses
were selected to participate in this study. The project was
explained to the participants. Informed consent forms
were collected from the patients. They underwent MRI
with gadolinium before the surgery. The procedure was
performed in the MRI Department of Al-Zahra Hospital.
Later, the patients underwent surgery to remove the
ovarian mass. Collected specimens from the ovarian mass
were transferred to the laboratory of Al-Zahra Hospital
for pathological examination. MRI images were reviewed
by an experienced radiologist who was aware of the
ovarian mass found in pelvic US, but the radiologist was
unaware of ultrasound findings. A thick-enhancing wall,
mural nodules, septations, internal enhancement within
the mass, an abnormal amount of pelvic fluid, lymph node
enlargement, and peritoneal metastases were reviewed by
the radiologist. The radiologist used an integer between 1
and 4 to describe the mass. The integer 1 represented a
benign mass (2 = probably benign, 3 = probably malignant),

2

and the integer 4 showed a malignant mass. CA-125 levels
were also measured for patients using blood samples of
patients before surgeries.

Mass specimens were examined in the laboratory by an
experienced pathologist to determine malignancy or benignancy
of the masses. Pathological findings were compared with MRI
results. Collected data were entered into SPSS v. 23 (SPSS
Inc., Chicago, United States) and were analyzed.

Results

According to Table 1, results showed that there was
no significant difference between MRI findings and
pathology denoted by benign and malignant (P = 0.06),
but results showed a significant difference between US and
pathology (P = 0.002).

A number of gravidities did not show a significant difference
in benign and malignant ovarian masses (P = 0.25).
On the other hand, gravidity does not affect mass type.
Menopausal status did not have any effect on mass types
too (P = 0.06) [Table 2].

According to Table 3, in MRI findings related to a thick
enhancing wall (P = 0.18), internal enhancement (P = 0.18),
and an abnormal amount of pelvic fluid (P = 1.00), no
significant difference was seen in benign or malignant
masses. However, in findings related to septation, all cases
had a malignant report (P = 0.006), and in the mural
nodule, 80% had a malignant report (P = 0.006).

About US, findings are shown in Table 4; solid (P = 0.31),
solid cystic (P = 0.11), thick wall (P = 0.87), and an
abnormal amount of pelvic fluid (P = 0.16) did not have
a significant difference in the assessment of benign and
malignant masses. The most observation in benign cases
was the cystic feature of masses (P = 0.04). However, the

Table 1: Magnetic resonance imaging and
ultrasonography versus pathology in the benign and
malignant groups

Parameter Pathology P
Benign, n (%) Malignant, n (%)
MRI
Benign 19 (63.3) 2 (6.7) 0.06*
Probably benign 2(6.7) 0
Malignant 2 (6.7) 3 (10.0)
Probably 2 (6.7) 0
malignant
[N
Benign 13 (43.3) 0 0.002*
Probably benign 9 (30.0) 1(3.3)
Malignant 0 2(6.7)
Probably 3(10.0) 2 (6.7)
malignant
Yes 2 (6.7) 2 (6.7)

*At 5% level of Fisher’s exact test. MRI: Magnetic resonance
imaging, US: Ultrasonography
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most observations in malignant cases were related to mural
nodule (P = 0.02), internal vascularity (P = 0.009), and
peritoneal implants (P = 0.02).

CA-125 blood level in patients with benign
masses (17.07 = 10.45) was significantly less than patients
with malignant masses (156.64 + 145.90) (P < 0.001).
The mean age of patients with malignant masses was
significantly more than patients with benign masses
(P =0.01) [Table 5].

Total abdominal hysterectomy and bilateral
salpingo-oophorectomy and staging were done in the
malignant group due to the type of tumor. Pathologic
findings denoted by benign and malignant tumors are
indicated in Table 6.

Discussion

Here, in this study, we indicated that ultrasound imaging of
ovarian masses had a significant difference compared to
pathological results. On the other hand, MRI had indicated
better results for diagnosing benign and malignant masses. Our
MRI evaluation reported septation for all of the patients with
a malignant ovarian mass. A mural nodule was also reported
in 80% of malignant tumors. Based on ultrasound imaging,
cystic masses, mural nodule and internal septation, internal
vascularity, and peritoneal implant were seen in malignant
tumors. Based on our analysis, serum levels of CA-125 were
higher among patients with malignant tumors. Functions of
MRI and ultrasound imaging have been evaluated in different
lines of evidence. In a study by Adusumilli et al. in 2006,
they evaluated 87 patients with both ultrasound imaging and
MRI studies and compared the results with histopathological
findings. They declared that MRI is more accurate and specific
for adnexal masses and is able to diagnose its tissue content.
Furthermore, they reported that septation, mural nodules,
and thick enhancing wall are characteristics of malignant
masses.!') They also indicated that sonography had a poor
agreement with tissue content. These results are in line with
the results of our study. We showed that septation and mural
nodules are observed in almost all of the malignant tumors
and were reported by MRIL.

In another study by Sohaib et al. in 2005, they assessed
72 patients with clinically suspected adnexal masses by
MRI and ultrasound imaging. In the end, they indicated
that MRI has better results in characterizing and diagnosing
adnexal masses.!"”! They also showed that septation is more
common in malignant tumors. Furthermore, evaluation of
CA-125 in patients showed higher results among patients
with malignant tumors. These results are also in line with
our study. We indicated that MRI has a better ability
in diagnosing adnexal tumors compared to ultrasound
imaging. We also observed a higher CA-125 in patients
with malignant tumors.

Grab et al. evaluated ovarian masses with MRI and US
and also positron-emission tomography (PET) and reported
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Table 2: Gravidity and menopausal status in the benign
and malignant groups

Parameter Pathology P
Benign, n (%) Malignant, n (%)
Gravidity
0 7 (23.3) 0 0.25%
1 4(13.3) 0
2 4(13.3) 2 (6.7)
3 7 (23.3) 1(3.3)
4 2(6.7) 2(6.7)
5 1(3.3) 0
Menopause
No 23 (76.7) 3(10.0) 0.06*
Yes 2(6.7) 2 (6.7)

*AT 5% level of Fisher’s exact test

Table 3: Magnetic resonance imaging findings

Variable Benign, Malignant, P

n (%) n (%)
Thick enhancing wall 3(10.0) 2(6.7) 0.18*
Internal enhancement 3(10.0) 2 (6.7) 0.18*
Septation 7 (23.3) 5(16.7) 0.006**
Mural nodule 3(10.0) 4 (13.3) 0.006**
Abnormal amount of 3(10.0) 1(3.3) 1.00*

pelvic fluid
*At 5% level of Fisher’s exact test, **At 5% level of Chi-square test

Table 4: Ultrasonography findings

Finding Benign, n (%) Malignant, n (%) P

Cystic 22 (73.3) 2(6.7) 0.04*
Solid 1(3.3) 1(3.3) 0.31%
Solid cystic 2(6.7) 2 (6.7) 0.11%*
Thick wall 11 (36.7) 2(6.7) 0.87%%*
Mural nodule 7(23.3) 4(13.3) 0.02%*
Internal thick septa 4(13.3) 3(10.0) 0.04%*
Internal vascularity 1(3.3) 3(10.0) 0.009*
Peritoneal implant 0 2(6.7) 0.02*
Abnormal pelvic 0 1(3.3) 0.16*

fluid
*At 5% level of Fisher’s exact test, **At 5% level of Chi-square test

Table 5: Mean age and CA-125 in benign and malignant

groups
Pathology Mean SD Test value p
Age
Benign 35.00 9.72 2.63 0.01*
Malignant 48.60 14.51
CA-125
Benign 17.07 10.45 0.001 <0.001**
Malignant 156.64 145.90

*AT 5% level of independent samples test, **At 5% level of
Mann—Whitney U-test. SD: Standard deviation

that US is able to indicate characteristics of ovarian masses
and can help physicians for correct classification. They also
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Table 6: Pathologic findings denoted by benign and malignant

Pathology type Pathology Test Test value P
Benign Malignant

Dermoid 9 (30.0) 0 Fisher’s exact test 30.00 <0.001

Serous cystadenofibroma 1(3.3) 0

Myoma 4 (13.3) 0

Serous cystadenoma 9 (30.0) 0

Serous carcinoma 0 2(6.7)

Mucinous cystadenocarcinoma 0 1(3.3)

Serous borderline 0 2 (6.7)

Mucinous cystadenoma 2(6.7) 0

Total 25 (83.3) 5(16.7)

suggested that a combination of ultrasound imaging and MRI
along with PET can improve the accuracy of differentiation
of benign and malignant masses.' In a recent study by Emil
et al. in 2018, 18 patients with ovarian masses were studied
by MRI. They showed that MRI has a higher ability than
other imaging techniques in differentiating functional from
neoplastic pediatric ovarian masses.!"”! Sofic ef al. performed
a study on 74 patients with pelvic pain and suspected to
ovarian masses. They evaluated patients with transvaginal
US (TVU) and MRI. They concluded that patients with
pelvic pain and patients with suspicion to ovarian masses
should be evaluated by TVU at the first line, and when
the results were confusing or unspecific, MRI is the next
imaging choice.?” These studies emphasize the important
role of MRI in differentiating and diagnosing the adnexal
tumors, especially when ultrasound imaging is not able to
clarify the disease. These results are also in line with our
study. Here, we indicated that MRI reports of ovarian tumors
have better coordination with histopathological evaluations.
Shimada et al. reported that the ultrasound-based logistic
regression model (LR2) had a similar sensitivity to MRI for
differentiating benign and malignant tumors and is a better
choice compared to the normal US.!! This issue might cast
doubt on our findings but the difference is that in the present
study, we utilized simple ultrasound imaging.

Conclusion

In the present study, we showed that MRI has better results
in diagnosing adnexal masses and their characteristics
compared to simple ultrasound imaging based on
pathological studies. Based on the present study and the
previous data, we can suggest that MRI should be performed
in patients, suspicion of adnexal masses, especially when
the US reports confusing or unspecific findings.
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