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Abstract  

Background: Ovarian cancer is a common and complex disease affecting predominantly 

postmenopausal women worldwide. Early disease is characterized by asymptomatic or non-

specific symptoms; therefore, imaging plays a crucial role in accurate discrimination of 

benign vs. malignant adnexal masses, thereby early detection of ovarian cancer. For this US 

and MRI evaluation, the major imaging modalities with ORADS-US and MRI, which are 

widely accepted lexicons for accurate characterization of ovarian-adnexal lesions. 

Objective: To examine the intermodality concordance of O-RADS US and MRI among 

patients presenting with adnexal-ovarian lesions at St. Paul's Hospital Millennium Medical 

College, Addis Ababa, Ethiopia. 

Methods: An institutional based retrospective cross sectional study of patients record review 

was conducted at selected hospital in Addis Ababa, Ethiopia. Data were entered and analyzed 

using Statistical Package for Social Science (SPSS) version 26. Descriptive analysis was used 

to generate frequencies, mean and standard deviations for background characteristics. Percent 

agreement and Cohen’s Kappa statistic were used to quantify the level of inter-modality 

agreement. Additionally, Pearson's chi square test and two-tailed point-biserial correlation 

coefficient (ρ) were used to evaluate the association of potential factors with inter-modality 

agreement. 

Results: A total of 225 women with adnexal masses were included in this study, with a 

subset of 60 women having both US and MRI. Overall, the median age was 37, with an 

interquartile range of 29 to 47 years. The agreement between the two approaches for 

assigning a specific risk group was substantial (к = 0.67 with a percentage of agreement of 

75% and weighted к = 0.79 with a percentage agreement of 91.7%). No statistically 

significant association of menopausal status (χ
2
 = 0.043; p = 0.836) and lesion size (ρ =1.30;

 p=0.320) with inter-modality agreement was observed.  

Conclusion: US and MRI had substantial concordance for assigning a specific risk group, 

with minimal disagreement. While this finding deserves further research, ultrasonographic 

studies may offer a reasonable diagnostic alternative when the administration of MRI is not 

possible. 

Keywords: adnexal mass; ultrasound; MRI; concordance; O-RADS 
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1. Introduction  

1.1 Background 

Ovarian cancer is a complex disease primarily observed in postmenopausal women, 

associated with poor survival rates. It ranks as the sixth most common cancer and the 

fifth leading cause of cancer-related deaths among women in developed countries. 

Despite representing less than one-third of all gynecologic cancers, ovarian cancer 

accounts for more than two-thirds of gynecologic cancer deaths. Its prevalence is 

higher in Western Europe and Northern America compared to Asia and Africa. 

Notably, sub-Saharan Africa shows considerably lower prevalence than other regions 

of Africa. Unlike some female cancers with early warning symptoms, ovarian cancer's 

symptoms are nonspecific, often leading to late-stage detection (III or IV). Major risk 

factors include older age, genetics, family history, hormone replacement therapy, 

nulliparity, and dietary fat (1–3). 

Early detection of ovarian cancer is crucial for improving patient survival rates. 

Unfortunately, early-stage disease is often asymptomatic, or associated with 

nonspecific symptoms, leading to delayed presentation and diagnosis. As well, 

population screening remains unproven. Adnexal-ovarian masses may be incidentally 

detected, but most are identified through ultrasonography (US) in symptomatic 

patients, with characterization as benign or malignant. Unlike lesions in other body 

parts, biopsy is not be performed in adnexal masses without evidence of peritoneal 

disease to avoid potential iatrogenic up-staging. Thus, accurate imaging 

characterization and risk stratification of adnexal masses are crucial in determining 

the appropriate treatment pathway (4,5). 

An accurate discrimination between benign and malignant ovarian lesions is of 

paramount importance in gynecologic management (6). The precise characterization 

of adnexal lesions can significantly impact patient care and treatment outcomes. 

Indeed, accurate characterization helps prevent unnecessary surgical interventions in 

cases where the lesion is determined to be benign (7). Unwarranted surgeries can lead 

to increased morbidity, prolonged hospital stays, and higher healthcare costs. For 

women of reproductive age, preserving fertility is a critical concern. Accurate 

characterization allows clinicians to make informed decisions about fertility-sparing 
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treatments when dealing with benign lesions, thereby safeguarding the patient’s 

ability to conceive in the future (7,8). 

Therefore, imaging aims to triage patients appropriately, avoiding unnecessary or 

extensive surgery and expediting evaluation of potential ovarian cancer cases. 

Ultrasound is the primary method for diagnosing mass-forming adnexal lesions, with 

high sensitivity and specificity. MRI complements ultrasound, especially in cases of 

indeterminate or suspicious ultrasound findings and for staging such lesions. MRI 

exhibits higher positive predictive value compared to ultrasound in diagnosing 

ovarian cancer (9–11). 

1.2 Statement of the problem 

 

The prevalence of ovarian cancer rises markedly with increased age and is an 

insidious disease that affects one out of every 74 women worldwide. The mortality 

rate of OC is higher than any other female reproductive cancer. GLOBOCAN 

estimates indicate there were 314 000 women diagnosed with ovarian cancer in 2020 

and 207 000 ovarian cancer deaths, with the disease ranking eighth in terms of both 

cancer incidence and mortality among women worldwide. Globally, around 428000 

new ovarian cancer cases and 307000 deaths are predicted to occur in 2040, assuming 

no annual change in the incidence rates from the baseline year 2020 (2,3)]. A global 

annual decline of 2% in incidence and mortality rates would be required to reduce the 

burden by around 30% in 2040. Nearly100% increase in cases and deaths is expected 

to occur in 2040 for the low income countries, while approximately 20% to 30% 

increase in cases and deaths are expected for very high countries. Ovarian cancer is 

also one of the most common cancers of women in subsaharan africa with few 

population level survey (3,5). 

Ovarian cancer mortality rates exhibit much less variability worldwide in part due to 

the relatively poor prognosis associated with ovarian cancer in transitioning 

economies. Ovarian cancer mortality has been decreasing over time in high income 

settings, but the trends are generally less pronounced relative to incidence (9). 

Majority of women are diagnosed with advanced stage cancer with poor prognosis, 

which is partly driven by delay in diagnosis and unequal access to quality care 

(4,5,12). 

Therefore, accurate imaging assessment of complex adnexal masses is essential for 

timely diagnosis and appropriate treatment planning. Despite advancements in 
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imaging technology and the introduction of standardized reporting systems like O-

RADS US and MRI, GI-RADS, ADNEX . The degree of intermodality concordance 

between US and MRI in adnexal-ovarian lesions remains under studied both globally 

and regionally. Discordance between modalities may lead to diagnostic ambiguity and 

impact patient management decisions (13). 

1.3 Significance of this study 

This study aims to evaluate the level of agreement or intermodality concordance 

between O-RADS US and MRI in characterizing adnexal-ovarian lesions. By doing 

so, it is expected to contribute significantly to the body of knowledge about O-RADS, 

particularly from an Ethiopian perspective. Additionally, the research will provide 

valuable data for interested researchers in developing countries. By contributing to the 

global understanding of complex adnexal-ovarian masses, this study will facilitate 

collaborative efforts aimed at improving diagnostic and management strategies 

worldwide. Shedding light on integrating O-RADS US and MRI into the daily work 

of radiologists is crucial for optimizing patient care. Understanding the concordance 

between these modalities will help streamline diagnostic workflows and improve 

treatment planning for patients with complex adnexal-ovarian masses.  
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2. Literature review 

2.1 Role of O-RADS in adnexal-ovarian masses 

 

The Ovarian-Adnexal  Reporting  and  Data  System  (O-RADS)  is  a  lexicon  and  

risk  stratification tool designed for the accurate characterization of adnexal lesions 

and is essential for optimal patient management (14). O-RADS is a recent addition to 

the American College of Radiology (ACR) reporting and data systems and consists of 

ultrasound (US) and MRI arm.  Though other ovarian  lesion  characterization  and  

management  systems  for  US  have  been  proposed including,  O-RADS  is  unique  

given its dual US and MRI arms, common lexicon, and data-supported  risk  

stratification  that  provides  an  ROM  to  providers  and  patients (15,16). 

Since most ovarian or adnexal lesions are first detected with US, O-RADS US is 

considered the primary assessment tool (11). The O-RADS lexicon for US was 

published in 2018 and updated in 2022, providing a standardized lexicon that includes 

all pertinent descriptors and definitions of the characteristic US appearance of normal 

ovaries and ovarian or other adnexal lesions. Based on expert opinion, the O-RADS 

US working group defined six categories for risk classification. These include O-

RADS 0, an incomplete evaluation; O-RADS 1, the physiologic category (normal 

premenopausal ovary); O-RADS 2, the almost certainly benign category (<1% risk of 

malignancy); O-RADS 3, lesions with low risk of malignancy (1% to <10%); O-

RADS 4, lesions with intermediate risk of malignancy (10% to <50%); and O-RADS 

5, lesions with high risk of malignancy (≥50%) (15–17). 

The ACR O-RADS MRI lexicon includes standardized terms and definitions for 

assessing and reporting adnexal lesions, whereas the O-RADS MRI risk stratification 

system provides a data-driven means for assigning probability of malignancy. There 

are six risk score categories in the O-RADS MRI risk stratification system: O-RADS 

MRI 0 (incomplete examination), O-RADS MRI 1 (normal ovaries, including follicles 

and corpus luteal cysts), O-RADS MRI 2 (almost certainly benign; PPV <0.5%), O-

RADS MRI 3 (low risk; PPV approximately 5%), O-RADS MRI 4 (intermediate risk; 

PPV approximately 50%), and O-RADS MRI 5 (high risk; PPV approximately 90%) 

(17,18). 



5 

 

The overall accuracy of the O-RADS MRI risk score in the study by Sadowski et al. 

was 92%, with a sensitivity of 93%, specificity of 91%, PPV of 71%, and negative 

predictive value of 98% (11). 

2.2 Diagnostic performance of ORADS US and MRI 

 

In the literature, few studies discussed the performance of the ORADS MRI and US 

with emphasis on concordance, one of them a retrospective study carried out by Guo 

et al at Brigham and Women's Hospital, UK, with the aim of examining interreader 

agreement and intermodality concordance of O-RADS US and MRI in patients who 

received both pelvic US and MRI and had complicated adnexal masses between July 

2017 and June 2020. Seven patients were postmenopausal out of 58 with complicated 

adnexal cysts with an average age of 37 years. A different group of radiologists 

examined the MRI and US. Finding: There was a significant positive correlation 

(t:0.72, P<0.001) between MRI and US. There was a fair interreader agreement 

(k:0.31). The highest threshold for malignancy was found using O-RADS 4. In 

evaluating complex adnexal lesions, the study found that both US and MRI had 

excellent diagnostic accuracy and moderate agreement between O-RADS US and 

MRI (19). 

O-RADS US and MRI performance in adnexal lesions were also the subject of a 

systematic review and metanalysis by Qing Z et al. from AJR. Twenty-six studies 

totaling 9520 patients were examined; 15 of them evaluated O-RADS US, 12 

evaluated O-RADS MRI, and 1 evaluated both O-RADS US and MRI. For O-RADS 

US, their pooled sensitivity and specificity were 95% (95% CI) and 82% (95% CI) for 

O-RADS US, and 95% (95% CI) and 90% (95% CI) for O-RADS MRI. They came to 

an end that both O-RADS MRI and O-RADS US have excellent sensitivity for 

ovarian or adnexal cancer. O-RADS US lacks the high specificity of O-RADS MRI 

(20). 

In another study, Huiming W et al. conducted a retrospective study on Chinese 

pediatric cohorts to examine diagnostic performance and interobserver agreement 

with respect to O-RADS US and MRI. From O-RADS 2 to ORADS 5, they assessed 

163 adnexal masses in total, all of which were verified by histopathology. They came 

to the conclusion that children with adnexal-ovarian lesions can be diagnosed with 

ORADS MRI and US (21). 
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In Egypt, Mansour et al. from Al-azhar University Hospital, conducted a study titled 

"correlation of US and MRI in patients with ovarian masses." 250 patients were 

involved in the trial, which ran from March 2017 to March 2018. The US has a 

sensitivity of 81.51% and a specificity of 93.9%. With a sensitivity of 96.43% and a 

specificity of 95.83%, MRI performed better. They highlighted MRIDWI, which 

demonstrated 100% sensitivity and 93% specificity in detecting ovarian cancerous 

processes (22). 
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3. Objective of study 

3.1 General objective 

• To evaluate intermodality concordance of ORADS-US and MRI in patients 

with complex adnexal masses at St. Paul's Hospital Millennium Medical 

College, Addis Ababa, Ethiopia 

3.2 Specific objective 

• To describe the imaging features of adnexal-ovarian lesions at St. Paul's 

Hospital Millennium Medical College, Addis Ababa, Ethiopia 

• To assess the concordance between ORADS US and MRI at St. Paul's 

Hospital Millennium Medical College, Addis Ababa, Ethiopia 
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4. Methods and Materials 

4.1 Study area 

The study was conducted at St. Paul's Hospital Millennium Medical College 

(SPHMMC), one of the largest government hospitals located in Addis Ababa, the 

capital city of Ethiopia. The college has more than 2800 clinical, academic and 

administrative and supporting staffs that provide medical specialty service to patients 

who are referred from all over the country. Built in 1969, the hospital serves about 

200,000 patients annually on average, with a catchment population of more than 5 

million. On top of this, this referral hospital is a teaching center for both 

undergraduate and postgraduate health science students. The hospital has more than 

700 beds dedicated to inpatient service (23). 

4.2 Study period 

The study period was from March 1
st
, 2023 to May 31

st
, 2024 

4.3 Study design 

A facility-based, cross-sectional study was used. 

4.4 Population 

4.4.1 Source population 

All female patients with adnexal-ovarian masses attended and recorded in RIS at St. 

Paul's Hospital Millennium Medical College, Addis Ababa, Ethiopia  

4.4.2 Study population 

All female patients with adnexal-ovarian masses imaged at the Department of 

Radiology of St. Paul's Hospital Millennium Medical College, Addis Ababa, Ethiopia 

during the study period with documented ORADS US and MRI. 

4.5 Eligibility criteria 

4.5.1 Inclusion criteria  

• All female patients with adnexal-ovarian masses who undergone imaging 

(US and MRI) and recorded data in the RIS at SPHMMC. 
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4.5.2 Exclusion criteria  
• Patients with radiological diagnosis imaged but incomplete recorded data 

in the RIS 

• Pelvic lesion clearly identified as non-ovarian or tubal in origin 

4.6 Sampling technique and sample size 

 All female patients with adnexal-ovarian masses within the study period and 

who have either or both MRI and US were included in the study. 

4.7 Sampling technique 
The study will use all female patients with radiological imaging and recorded in RIS 

at SPHMMC during the study period.  

4.8 Data collection tools and procedures 

Data were collected by the principal investigator using data extraction format. All 

patients with clinical diagnosis of adnexal-ovarian masses seen at radiology US and 

MRI units were identified from the daily registry. Patient’s card collected from 

archives and RIS. All data regarding demographic, clinical information and imaging 

result were retrieved from the chart, reports and RIS. 

4.9  Operational definitions 

4.9.1 O-RADS MRI: 

The Ovarian-Adnexal Reporting and Data System (O-RADS) MRI is a standardized 

reporting system by the American College of Radiology (ACR) for evaluating ovarian 

and adnexal lesions using MRI. It includes a lexicon for describing imaging 

characteristics and a risk stratification system to estimate malignancy probability: 

 O-RADS MRI 1: Normal findings. 

 O-RADS MRI 2: Almost certainly benign (risk <0.5%). 

 O-RADS MRI 3: Low risk (~5%). 

 O-RADS MRI 4: Intermediate risk (~50%). 

 O-RADS MRI 5: High risk (~90%). 

4.9.2 O-RADS US 

The Ovarian-Adnexal Reporting and Data System (O-RADS) US is a standardized 

reporting system by the ACR for evaluating ovarian and adnexal lesions using 
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ultrasound. It also includes a lexicon for describing imaging characteristics and a risk 

stratification system to estimate malignancy probability: 

 O-RADS US 1: Normal premenopausal ovaries. 

 O-RADS US 2: Almost certainly benign (risk <1%). 

 O-RADS US 3: Low risk (1% to <10%). 

 O-RADS US 4: Intermediate risk (10% to <50%). 

 O-RADS US 5: High risk (≥50%). 

 

4.10 Data analysis and interpretation  

Data were entered and cleaned in Epi Info for windows version 3.5.1 and exported to 

SPSS version 26 statistical software for analysis. Frequency, proportion, mean with 

standard deviation were generated to describe the data used. Unweighted and 

weighted percent agreement and Cohen’s Kappa statistic were used to quantify the 

level of agreement between each ORADS-US and MRI category. The level of 

agreement was based on the indices suggested by Cohen, as follows: values ≤ 0 as 

indicating no agreement and 0.01–0.20 as none to slight, 0.21–0.40 as fair, 0.41– 0.60 

as moderate, 0.61–0.80 as substantial, and 0.81–1.00 as almost perfect agreement. 

Additionally, Pearson's chi square test and two-tailed point-biserial correlation 

coefficient (ρ) were used to evaluate the association of potential factors with inter-

modality agreement as appropriate. 

4.11 Study variables 

4.11.1 Dependent variable 

• ORADS-MRI and ORADS-US 

4.11.2 Independent variables 

• Age 

• Female 

• Menstrual status 

• Lesion characteristics such as size. 

• Expertise of reviewer 
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• Imaging equipment and technique 

4.12 Data quality management 

An English version checklist was used to collect data. Brief training for the data 

collectors (two health professionals) about the process of data collection was given 

before the process of data collection. Close supervision was maintained during data 

collection and filled checklists were double-checked daily for consistency and 

completeness by data collectors and the principal investigator before proceeding to 

statistical analysis. 

4.13 Ethical consideration 

Ethical clearance was obtained from IRB of SPHMMC. A support letter was 

submitted to the director of the study hospitals from the Department of Radiology to 

proceed with the study. Following this step, the data collectors were introduced with 

the onsite practitioners. The collected data were kept anonymous and confidential. 

4.14 Dissemination of the study findings 

The findings of this study will be submitted to the Department of Radiology of 

SPHMMC as a partial fulfillment of the specialty certificate in Clinical Radiology. 

The findings will also be presented and disseminated to other concerned stakeholders 

through presentation in different workshops and seminars. Finally, the manuscript will 

be submitted to a peer-reviewed scientific journal for possible publication.  
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5. Results 
 

5.1 General characteristics 

The study evaluated a total of 225 women with adnexal masses. Over half of women 

were between the ages of 25-44yrs (n=116, 51.6%) (Fig.1). Majority (n=94, 41.8%) 

were from Oromia, followed by Addis Ababa (n=44, 19.6%), closely followed by 

Amhara and Tigray (Fig.2). More than two-thirds (n=155, 68.9%) were married, with 

only 22 (9.8%) were either widowed or divorced (Table 1). 

A total of 171 (76%) women were premenopausal, while 54 women (24%) were 

postmenopausal. A little more than half (115, 51.1%) of the women had left-sided 

adnexal mass. Majority (128, 56.9%) of the women had small adnexal mass, with 

lesions ranging from 3.2cm to 20cm in size with majority of women having lesions 

less than 5cm(n=128, 56.9%)(Table 1).  

 

 

 

Figure1: Distribution of age groups 
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Table 1. General characteristics of women with adnexal-ovarian masses who 

underwent imaging at the Department of Radiology of St. Paul's Hospital Millennium 

Medical College, Addis Ababa, Ethiopia 

 

 

Variable Frequency Percent (%) 

Age group   

18-24 years 40 17.8 

25-44 years 116 51.6 

45-64 years 52 23.1 

65+yrs 17 7.6 

 

Residence 

  

Addis Ababa 44 19.6 

Oromia 94 41.8 

Amhara 31 13.8 

Tigray 32 14.2 

Others 24 10.7 

Marital status   

Unmarried 48 21.3 

Married 155 68.9 

Widowed/Divorced 22 9.8 

Menstrual status   

Premenopausal 171 76.0 

Postmenopausal 54 24.0 

Laterality   

Right 110 48.9 

Left 115 51.1 

Size   

<5 cm 128 56.9 

≥5 cm 97 43.1 



14 

 
Figure 2: Distribution of residence  
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5.2 Intermodality concordance 

 

Out of the 225 patients studied, a subset of 60 patients underwent both O-RADS US 

and MRI. Among these 60 patients, the majority of adnexal-ovarian lesions were 

located on the right side (n=37, 61.7%). The lesion sizes ranged from 3.6 cm to 20 

cm, with a mean size of 8.7 cm. Most lesions measured between 5 cm and 10 cm (see 

Fig. 3).  

The distribution of ORADS US scores showed that the majority of patients were 

classified with a score of 3(n=18, 30.0%), followed by a score of 4(n=17, 28.3%). The 

least frequent score was 2, assigned to 20.0% (n=12) of the patients. Likewise, the 

distribution of ORADS MRI scores showed that the highest proportion of patients 

were classified with a score of 3(n=21, 35.0%). This is followed by patients who 

received a score of 5(n=17, 28.3%), and 21.7 %( n=13) with a score of 2. The least 

frequent score was 4(n=9, 15.0%). This indicates a varied distribution of both 

ORADS MRI and US scores among the patients studied, with the majority of scores 

being 3 in both modalities. 

 

An inter-modality reliability analysis was performed between the dependent samples 

of O-RADS according to ultrasonography and MRI. The agreement between the two 

approaches for assigning a specific risk group was substantial (Cohen's kappa 

statistic: 0.67), with a percentage of agreement of 75%. More interestingly, the 

weighted kappa statistic was even higher, indicating a near-perfect agreement 

between the two imaging modalities (weighted kappa statistic: 0.79), with a 

corresponding weighted percent agreement of 91.7% (Table 2).   

Most disagreements occurred for the group O-RADS 5 (29.4% of the cases classified 

as O-RADS 5 by MRI were classified as ORADS 4 by US) and for the groups O-

RADS 3 (28.6% of the cases classified as O-RADS 3 by MRI were classified as O-

RADS 4 by US). In other words, six lesions that were assessed as ORADS-4 at US 

were correctly downgraded to O-RADS 3 by using findings at MRI while five lesions 

were upgraded from O-RADS 4 at US to O-RADS 5 by MRI (Table 2). 
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Table 2. Inter-modality agreement and distribution of cases of O-RADS risk group 

according to the modality used among women with adnexal-ovarian masses who 

underwent imaging at the Department of Radiology of St. Paul's Hospital 

Millennium Medical College, Addis Ababa, Ethiopia 

 

 

O-RADS 

according to 

ultrasonography 

O-RADS according to MRI 

 O-RADS 2 O-RADS 3 O-RADS 4 O-RADS 

5 

O-RADS 

2 

12 0 0 0 

O-RADS 

3 

1 15 2 0 

O-RADS 

4 

0 6 6 5 

O-RADS 

5 

0 0 1 12 

Percent agreement 75.0%  

Weighted percent agreement 91.7%  

Kappa index 0.67 P<0.001 

Weight kappa index 0.79 P<0.001 

 

 

 

Figure 3: Distribution of lesion size 
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5.3 Factors associated with inter-modality concordance 

Pearson's chi square test and two-tailed point-biserial correlation coefficient (ρ) were 

used to evaluate the association of menopausal status and lesion size with inter-

modality agreement. We did not find statistically significant association of 

menopausal status (χ
2
 = 0.043; p = 0.836) and lesion size (ρ = 1.30; p = 0.320) with 

inter-modality agreement (Table 3). 

 

 

 

 

  

Table 3. Factors associated with inter-modality agreement among women with adnexal-ovarian 

masses who underwent imaging at the Department of Radiology of St. Paul's Hospital 

Millennium Medical College, Addis Ababa, Ethiopia 

Variable Inter-modality agreement     Test value P value 

Yes (%) No (%) 

Menopausal 

status
χ
  

Premenopausal 29(72.5%) 11(27.5%) 0.043 0.836 

Postmenopausal 15(75.0%) 5(25.0%) 

Size (mean±SD)
€
 7.91±2.58 9.09±4.43 1.30 0.320 

χ: Chi square Test, €: Point-biserial correlation coefficient 
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6. Discussion 

The current study was conducted to evaluate intermodality concordance of ORADS-

US and MRI in women with adnexal masses. Consequently, the agreement between 

the two approaches for assigning a specific risk group was substantial, with an even 

higher level of agreement according to weighted analysis. Additionally, the agreement 

between the two approaches for assigning a specific risk group was independent of 

the patient characteristics considered. 

More precisely, this study demonstrated that the agreement between US and MRI for 

assigning a specific risk group was substantial (k = 0.666). This was relatively higher 

than what was obtained by Guo et al. who observed a moderate agreement between 

the two imaging modalities, with a corresponding k coefficient of 0.58 (19). The 

present finding is different from the previous report in which the proportion 

indeterminate masses on US (O-RAD score of 4) decreased by 87.5 to 89.2% (24). 

Of note, the weighted kappa coefficient (relative to the unweighted kappa statistic) 

demonstrated a better intermodality concordance, indicating a low level of 

disagreement between the two imaging techniques. In other words, the higher value of 

the weighted kappa statistic can be explained by the low magnitude of disagreements, 

which means that the disagreements are more likely to be by only one category rather 

than several categories (25). 

The possible justifications for differences in agreement between ultrasound (US) and 

magnetic resonance imaging (MRI) across different studies can be attributed to 

several factors, and they include specific parameters being measured, the quality and 

resolution of the images obtained, operator experience and technique, and 

methodological differences. Moreover, the differences in clinical characteristics of the 

patients, such as maternal body mass index (BMI), may also contribute to the 

differences in the agreement levels. 

Another pertinent finding observed in this study was that a significant proportion of 

patients (n=5) had their lesions upgraded from O-RADS 4 at US to O-RADS 5 by 

MRI. This upgrading means that the lesions were initially considered to have an 

intermediate risk of malignancy (O-RADS 4) on ultrasound but were reclassified as 

having a high risk of malignancy (O-RADS 5) on MRI, highlighting the added value 

of MRI in correctly reclassifying lesions that were initially considered suspicious but 

benign on ultrasound (24,26,27).  
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In other words, in concordance with previous reports (19), when using ORADS 4 as a 

cutoff for potential malignancy, findings at MRI enabled the upgrading of significant 

proportion of lesions to potentially malignant, confirming the value of MRI as a 

supplemental tool to further evaluate O-RADS US 3 or 4 lesions, which may alter the 

management pathway (24). The O-RADS scoring system relies on the probability of 

malignancy, making it useful in various clinical settings (16,24). O-RADS 4 or 5 is 

linked to a higher likelihood of malignancy. Therefore, patients should be directed to 

specialized centers for further evaluation and treatment (28). 

Additionally, the level of agreement between the two diagnostic methods for 

assigning a specific risk group was independent of certain patient characteristics such 

as lesion size and menopausal status. This finding confirms the fact that the O-RADS 

score is designed to be a patient-independent system that focuses on the 

morphological features of the adnexal mass, which is why it does not depend on 

patient characteristics like lesion size and menopausal status for assigning a specific 

risk group. It is also supported by previous studies reporting that the O-RADS MRI 

score has high sensitivity (93%) and specificity (91%) for stratifying the risk of 

malignancy in adnexal masses, regardless of patient characteristics like lesion size and 

menopausal status (29,30).  

Furthermore, this finding is supported by the fact that the presence of enhancing solid 

tissue is the critical factor in determining the risk level of an adnexal lesion on MRI, 

while size is not a primary consideration for certain cystic lesions. For instance, size 

does not play a role in MRI categorization of cysts with endometriotic or lipid fluid, 

which is considered as O-RADS MRI category 2, while classic-appearing 

endometrioma or dermoid cysts 10 cm or larger are considered O-RADS US 3 

(31,32). 
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7. Strengths and Limitations 

7.1 Strengths 

• The study was conducted at the leading tertiary healthcare center of the 

country, where a relatively high number of patients with adnexal masses, with 

varying socio-demographic characteristics, are expected to be represented. 

• The author considered weighted kappa statistic in order to account for the 

relative importance of disagreements and provide a more detailed and accurate 

assessment of inter-modality agreement. 

7.2 Limitations 

• The current study was conducted at a single center, making it challenging to 

generalize to other populations with varying socio-demographic characteristics 

and healthcare infrastructure. 

• Being a secondary data-based study, some important particulars (specifically 

MRI results) in patients' clinical records were missing, and the exclusion of 

incomplete medical records in the inter-modality agreement analysis has 

resulted in a smaller sample size, which might have compromised the 

statistical power. 

• The study did not include certain parameters such as laparoscopic observation 

and histopathological examination, which are considered the gold standard for 

the specific diagnosis of adnexal masses. 
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8. Conclusion and Recommendations 

8.1 Conclusion 

In this study, the agreement between the two modalities for assigning a specific risk 

group among women with adnexal masses was appreciable, ranging from substantial 

to near-perfect. Thus, ultrasonography studies may offer a reasonable diagnostic 

alternative when the administration of MRI is not possible. Additionally, the 

agreement between the two approaches for assigning a specific risk group was 

independent of certain patient characteristics such as mass size and menopausal status.  

8.2 Recommendations 

For radiologists, 

Ultrasound can be a viable diagnostic alternative for women with adnexal masses, 

particularly when MRI is not possible or necessary, such as in benign adnexal masses. 

Moreover, for women with sonographically indeterminate to suspicious (potentially 

malignant) neoplasms, MRI can be used as a second-line technique and an adjunct to 

US for more accurate diagnosis. This will help detecting potentially malignant 

neoplasms, while also significantly reducing unnecessary or inappropriately extensive 

surgical interventions, iatrogenic fertility complications, as well as morbidity. While 

these findings support the current framework of the O-RADS system, additional 

radiologist education, particularly for US specialists, may be required to improve 

inter-modality agreement and overall accuracy. 

For researchers, 

Future researches should be multicentered, and compare imaging results against 

histopathological analysis to generate exact sensitivity and specificity indices of each 

modality. 
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