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Abstract 
Objective: To evaluate the reliability of pre-operative Magnetic Resonance 

Imaging (MRI) in predicting operative and pathological outcomes of ovarian 

tumors in a Nigerian population (LASUTH). 

Methods: A retrospective cross-sectional study was conducted at Lagos State 

University Teaching Hospital, Nigeria, between 2019 and 2024. The MRI, 

intraoperative, and histopathological results, from 87 patients with ovarian tumours 

were abstracted from the electronic archives of the Departments. Then, descriptive 

statistics and Pearson chi-square tests were used with significant levels expressed 

as p ≤ 0.05. 

Results: The mean age of the patients was 45.66 years, with the majority (70.1%) 

between 36-53 years. The most common MRI diagnosis was multiseptated cystic 

mass (34.5%), followed by adnexal multiloculated mass (19.5%). High correlations 

were seen between MRI and histopathology: mucinous cystadenoma with 

endometriotic cyst (100%), multilobulated solid/cystic mass with borderline serous 

cystadenoma (20.8%), ovarian cysts with simple benign cysts (80%), and 

multiseptated cystic masses with borderline serous cystadenoma (79.2%). Adnexal 

multiloculated masses were intraoperatively linked with bilateral adnexal masses 

(100%), bilateral mesenteric masses with ovarian mass with adhesions (54.2%), 

and multiseptated cystic masses with ovarian cystic mass with adhesions (92.3%). 

Distribution of age was 100% of multilobulated solid/cystic masses and mucinous 

cystadenomas in the 18-35 years age group, and 100% of adnexal multiloculated 

masses in the 54-72 years age group. 

Conclusion: Pre-operative MRI predicts the intraoperative/pathological outcomes 

of ovarian tumors in this Nigerian population. This study encourages similar 

studies with a larger sample in the future for validation and widening 

generalizability. 
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Introduction 

Ovarian tumours, malignant and benign, are a 

significant health issue due to late detection of 

the tumour and high case fatality.1 Non-specific 

patient presenting features make it more 

difficult to diagnose in the early stage, with 

diagnoses being made at a point of advanced 

disease when prognosis is abysmal in 

Nigeria.2,3 

 

Notably, Magnetic Resonance Imaging (MRI) 

has now come to the forefront in evaluating and 

managing ovarian tumours, especially in 

complex situations when the report by 

ultrasound is inconclusive.4 MRI is recognised 

to possess the greater ability to differentiate 

between benign and malignant lesions, being 

highly sensitive and specific through the use of 

advanced imaging techniques in the form of 

T1-weighted, T2-weighted, and diffusion-

weighted imaging.1 

 

MRI radiological patterns in ovarian tumours 

are the various imaging characteristics 

demonstrated by different ovarian tumours as 

evaluated by Magnetic Resonance Imaging 

(MRI).5 Ovarian tumours are typically 

classified into three main categories: benign, 

borderline, and malignant, each with its 

characteristic radiological features which assist 

in diagnosis and treatment. The significance of 

such radiological patterns is that they can 

impact clinical management, such as surgery 

and chemotherapy decisions, especially for 

those seeking to preserve fertility.2,4 

 

The large variation between tumour types is 

critical for accurate diagnosis. Benign tumours 

such as cystadenomas exhibit well-defined, 

thin-walled morphology on MRI, whereas 

borderline tumours are challenging to 

differentiate from their malignant counterparts 

based on similar imaging features. Surface 

epithelial neoplasms and germ cell tumours are 

malignant and exhibit complex cystic and solid 

morphology typical of cancer, and hence 

advanced imaging techniques like Dynamic 

Contrast-Enhanced MRI (DCE-MRI) are 

needed to facilitate accurate characterization.5 

 

There are also controversies with the grading of 

certain tumors, i.e., serous cystadenomas 

containing focal borderline components and 

thus challenging to definitively diagnose. Also, 

MRI, while a wonderful modality, cannot 

differentiate between borderline and malignant 

tumor based on imaging criteria alone, which 

underscores the need to incorporate 

radiological findings with histopathology as 

well as possible intra-operative findings to 

offer the most optimal treatment strategies.6-8 

 

Recently, the technological advancement of 

MRI and the incorporation of predictive 

biomarkers such as radiomics and 

radiogenomics have been valuable to enhance 

diagnosis and tailor therapeutic strategies in 

cases of ovarian tumours. Such new 

technologies will develop early diagnosis and 

intervention, and could radically redefine 

clinical outcomes to treat ovarian cancer.9,10 

 

The objective of this study was to determine 

the reliability of pre-operative MRI imaging in 

indicating the surgical and pathological 

outcomes of ovarian tumors based on their 

radiological patterns. 

 

Methodology 

Study design and setting 

A retrospective cross-sectional study design 

was employed for this study. The MRI reports 

from 100 patients with Ovarian tumours 

between 2019 and 2024 were abstracted from 

the electronic records of the Departments of 

Obstetrics and Gynaecology, and the 

Department of Radiology of the Lagos State 

University Teaching Hospital.  
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However, a total of 13 reports were excluded 

from this study for failure to meet the inclusion 

criteria because of records were incomplete and 

those managed withoutconservative surgery 

 

Inclusion criteria 

● Were diagnosed with ovarian tumours 

(benign or malignant). 

● Have had surgical intervention for these 

tumours. 

● Complete clinical, radiological, surgical, 

and histopathological records are available. 

 

Exclusion criteria 

●  Patients were managed conservatively 

without surgery. 

● Incomplete records. 

 

Data management  

Data was collected on paper and uploaded into 

a Google Form for proper record-keeping and 

password protection. Data was analyzed using a 

statistical package for the social sciences 

version 22. 

 

Ethical consideration 

 This study protocol followed international and 

institutional ethical guidelines. The protocol 

was approved by the Health Research and 

Ethics Committee of the Lagos State University 

Teaching Hospital (REF 

I.D:LREC/06/10/2805). 

 

Data Analysis 

 The data collected was processed using 

Microsoft Excel 2016. This study utilized the 

Statistical Package for Social Science (SPSS) 

Inc., Chicago, IL, USA, version 27.0 for the 

analysis. Pearson chi-square was used to 

examine the relationship between age on the 

MRI findings, with the level of significance set 

at p ≤ 0.05 

 

Result 

This study comprised 87 patients who 

underwent MRI for suspected Gynecological 

pathology with a mean age of 45.66 years. The 

majority of patients (70.1%) belonged to the 

36-53 age group, followed by 16.1% belonging 

to the 18-35 age group and 13.8% belonging to 

the 54-72 age group. The median age was 49 

years, and this was also the modal age (Table 

1). 

 

The incidence of various ovarian-related 

abnormalities as observed using MRI was as 

follows: the most common was multiseptated 

cystic mass observed in 34.5% (n=30), 

followed by Adnexal multiloculated mass 

observed in 19.5% (n=17). Bilateral mesenteric 

mass, Multilobulated solid/cystic mass, and 

Ovarian cysts were some less common 

anomalies diagnosed by MRI and were 

observed occurring in 16.1% (n=14), 14.9% 

(n=13), and 13.8% (n=12), respectively. 

Nevertheless, Mucinous cystadenoma was the 

least common finding, present in 1.1% of 

patients (Figure 1). 

 

Additionally, the relationship between Ovarian 

pathologies detected by MRI and Patients' age 

exhibited some relevant data as presented in 

Table 3. All multilobulated solid/cystic masses 

(100%) and mucinous cystadenomas (100%) 

occurred exclusively in the youngest age group 

(18-35 years). In the contrary, all of the adnexal 

multiloculated masses (100%) occurred within 

the age group 54-72 years. The group of middle 

age (36-53 years) presented a mixed range of 

findings in which multiseptated cystic masses 

predominated (49.2%), followed by mesenteric 

masses bilaterals (23%), and ovarian cysts 

(19.7%). 
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In addition, the current study investigates the 

correlation between Ovarian pathologies on 

MRI and histopathology in 87 patients. A high 

and significant correlation was observed 

between Table 3 showed that Mucinous 

cystadenoma and multilobulated solid/cystic 

masses (100%, p < 0.05); Ovarian cysts and 

simple benign cysts (80%, p < 0.05); 

Multiseptated cystic masses and borderline 

serous cystadenoma (79.2%, p< 0.05). 

However, Adnexal multiloculated masses were 

most frequently correlated with "no evidence of 

malignancy" (61.5%), while Bilateral 

mesenteric masses correlated significantly with 

high-grade ovarian stromal sarcoma (57.1%, 

p<0.05). Table 4 shows the correlation between 

MRI and intraoperative findings. Adnexal 

multiloculated mass correlated significantly 

with bilateral adnexal mass (100%, p<0.05) as 

an intraoperative finding. Likewise, Bilateral 

mesenteric mass on MRI correlated well with 

ovarian mass with adhesions intraoperatively 

(54.2%, p<0.05). Multiseptated cystic mass on 

MRI correlated equally well with ovarian cystic 

mass with adhesions intraoperatively (92.3%, 

p<0.05). This suggests that a multiseptated 

cystic mass on MRI may be an excellent 

indicator for the surgical presence of an ovarian 

cystic mass with adhesions. Mucinous 

cystadenoma on MRI and Multilobulated 

solid/cystic mass was found to be only related 

to intraoperative findings: cyst (100%) and 

multilobulated solid/cystic mass, respectively, 

intraoperatively, although not statistically 

significant (Table 4). 

 

 

 

 

Table 1: Descriptive Statistics on the Patients’ Age 

  

 

 

 

 

Figure 1: Descriptive Statistics of the MRI findings  

 

Table 2: Relationship between MRI- revealed 

ovarian pathologies and Patients’ Age  

 

Age 

Total 18-35 36-53 54-72 

MRI 
findings 

Adnexal 
multiloculated 

mass 

Count 0 5 12 17 

% within 
Age 

0.0% 8.2% 100.0% 19.5% 

Bilateral 

Mesenteric mass 

Count 0 14 0 14 

% within 

Age 

0.0% 23.0% 0.0% 16.1% 

Mucinous 

cystadenoma 

Count 1 0 0 1 

% within 

Age 

7.1% 0.0% 0.0% 1.1% 

Multilobulated 
solid/cystic mass 

Count 13 0 0 13 

% within 
Age 

92.9% 0.0% 0.0% 14.9% 

Multiseptated 

cystic mass 

Count 0 30 0 30 

% within 

Age 

0.0% 49.2% 0.0% 34.5% 

Ovarian cyst Count 0 12 0 12 

% within 
Age 

0.0% 19.7% 0.0% 13.8% 

Total Count 14 61 12 87 

% within 

Age 

100.0% 100.0% 100.0% 100.0% 

 

Table 3. Relationship between MRI findings 

and Histopathological findings  

 

Histopathological findings Total 

Borderline 
serous 
cystadenoma 

Endometriotic 
cyst 

High-grade 
Ovarian Stromal 
Sarcoma 

No evidence 
of 
Malignancy 

Simple 
benign 
cyst  

MRI 
findings 

Adnexal 
multiloculated 

mass 

Count 0 0 1 16a,c,e 0 17 

Percent 0.0% 0.0% 4.8% 61.5% 0.0% 19.5% 

Bilateral 
Mesenteric 

mass 

Count 0 0 12a,d,e 2 0 14 

Percent 0.0% 0.0% 57.1% 7.7% 0.0% 16.1% 

Mucinous 
cystadenoma 

Count 0 1a,c,d,e 0 0 0 1 

Percent 0.0% 100.0% 0.0% 0.0% 0.0% 1.1% 

Multilobulated 

solid/cystic 
mass 

Count 5 0 6e 2 0 13 

Percent 

(%) 

20.8% 0.0% 28.6% 7.7% 0.0% 14.9% 

Multiseptated 

cystic mass 

Count 19c,d,e 0 2 6 3 30 

Percent 79.2% 0.0% 9.5% 23.1% 20.0% 34.5% 

Ovarian cyst Count 0 0 0 0 12a,c,d 12 

Percent 0.0% 0.0% 0.0% 0.0% 80.0% 13.8% 

Total Count 24 1 21 26 15 87 

Percent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

The percent indicates the percent of the MRI findings within the Histopathological findings. Subscripts: ‘a’; ‘b’; ‘c’; 

‘d’; ‘e’  denotes a subset of Histopathological findings categories whose column proportions differ significantly from 
Borderline serous cystadenoma; Endometriotic cyst; High-grade Ovarian Stromal Sarcoma; No evidence of 

Malignancy and Simple benign cyst, respectively at the .05 level. 

 Frequency Percent (%) 
Cumulative 

Percent (%) 

Valid 18-35 14 16.1 16.1 
36-53 61 70.1 86.2 

54-72 12 13.8 100.0 

Total 87 100.0  

 Mean 45.66   

 Median 49.00   

 Mode 49   
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Table 4. Relationship between MRI findings and 

Intraoperative findings 

 

Intraoperative findings Total 

Ascitic 
Fluid with 
Cystic 
Mass 

Bilateral 
Adnexal 
Mass 

Bilateral 
Ovarian 
Mass Cyst 

Ovarian 
cystic 
mass with 
adhesions 

Ovaria
n Mass 
with 
adhesi
ons  

MRI 
findings 

Adnexal 
multiloculate
d mass 

Count 4 12 a,f 0 0 0 1 17 

Percent 17.4% 100.0% 0.0% 0.0% 0.0% 4.2% 19.5% 

Bilateral 
Mesenteric 
mass 

Count 1 0 0 0 0 13 a 14 

Percent 4.3% 0.0% 0.0% 0.0% 0.0% 54.2% 16.1% 

Mucinous 
cystadenom
a 

Count 0 0 0 1 0 0 1 

Percent 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 1.1% 

Multilobulate
d 
solid/cystic 
mass 

Count 0 0 13 0 0 0 13 

Percent 0.0% 0.0% 92.9% 0.0% 0.0% 0.0% 14.9% 

Multiseptate
d cystic 
mass 

Count 16c 0 1 0 12 c,f 1 30 

Percent 69.6% 0.0% 7.1% 0.0% 92.3% 4.2% 34.5% 

Ovarian cyst Count 2 0 0 0 1 9a 12 

Percent 8.7% 0.0% 0.0% 0.0% 7.7% 37.5% 13.8% 

Total Count 23 12 14 1 13 24 87 

Percent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0
% 

 

The percent indicates the percent of the MRI 

findings within the intraoperative findings. 

Superscripts: ‘a’; ‘b’; ‘c’; ‘d’; ‘e’  denotes a 

subset of intraoperative findings categories 

whose column proportions differ significantly 

from Ascitic Fluid with Cystic Mass; Bilateral 

Adnexal Mass; Bilateral Ovarian Mass; Cyst; 

Ovarian cystic mass with adhesions and 

Ovarian Mass with adhesions, respectively at 

the .05 level. 

 

Discussion 

The mean patient age of 45.66 years with a 

peak age range of 36-53 years, providing an 

appropriate setting against which the MRI 

findings mentioned in suspected 

gynaecological pathology can be analyzed. 

This corresponds to the age range during the  

peri-menopausal stages of life when shifts in 

hormones and pathological processes occur 

more frequently.11 

 

The frequency of multiseptated cystic masses 

in our series is noteworthy. Multiseptate cystic 

masses are commonly encountered with benign 

pathology, but may also be reflective of more 

sinister pathologies such as mucinous tumors or 

borderline ovarian tumors,12 particularly in 

Africa where there may be limited access to 

early screening and diagnosis and late 

presentation with the gynaecological disease is 

common.13 However, it contrasts with findings 

reported from the developed world where early 

diagnosis following routine screening typically 

results in the identification of smaller, less 

complex cystic lesions.14 

 

Relatively high incidence of adnexal 

multiloculated masses can be attributed to 

hydrosalpinx, tubo-ovarian abscesses, or 

neoplastic processes and untreated pelvic 

inflammatory disease (PID).15,16 Moreover, the 

low incidence of mucinous cystadenomas in 

our study suggests that Mucinous tumours are 

comparatively not a common clinical symptom 

in ovarian tumours, but their incidence can vary 

depending on geographical and ethnic 

considerations.17,18 

 

The age-related distribution of MRI appearance 

may reflect natural differences in etiology, 

pathogenesis, and disease course in various age 

categories of gynecological illness. Zhang et al. 

observed an accompanying trend in one study 

and illustrated that young women were found 

with benign cystic masses more frequently.19 In 

comparison, older women were more 

frequently associated with solid masses and 

malignancy. This is consistent with our 

findings, suggesting a possible change in age 

with the type of gynecological pathologies 

encountered.20 

 

However, our findings are contrary to a study 

by Ajani et al. in Nigeria, where no correlation 

was found between age and the type of ovarian 

pathology.21 This may be because of 

differences in study design, sample size, and 

the type of pathologies examined. 

 

This study uncovered the variable correlation 

between Pre-operative MRI image and 

intraoperative findings such as the significance 

between adnexal multiloculated mass on MRI  
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and bilateral adnexal mass (100%, p<0.05) as 

an intraoperative finding, showed a high 

likelihood of having a bilateral adnexal mass 

intraoperatively when there is an adnexal 

multiloculated mass on pre-operative MRI. 

This finding agrees with Aswini et al. research 

that MRI had accurately predicted the 

occurrence of bilateral adnexal masses with 

accuracy, sensitivity, and specificity values of 

95%, 98%, and 93%, respectively.22 

 

Similarly, a bilateral mesenteric mass and 

multiseptated cystic mass shown by MRI 

revealed a significant correlation in 

intraoperative ovarian mass with adhesions and 

ovarian cystic mass with adhesion, respectively.  

 

This indicated that bilateral mesenteric mass and 

multiseptated cystic mass are reliable predictors for 

intraoperative ovarian mass with adhesions and 

ovarian cystic mass with adhesion, respectively.23,24 

 

Limitations 
In general, these observations corroborate the 

mounting evidence indicating that MRI can 

contribute useful diagnostic information to surgical 

planning in gynaecological patients. The strong 

correlations seen between particular MRI findings 

and intraoperative observations confirm the role of 

MRI as an aid in guiding surgical decisions and 

enhancing patient outcomes.  

 

Recommendations 

The limitations such as limited funds from the 

patients to perform surgeries and improper 

recording of patients' information resulting in lost 

data. As such, there is a need for additional studies 

with larger samples and diverse patients to confirm 

these findings and test the generalizability of our 

results. 
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