
DOI: https://doi.org/10.53350/pjmhs2023171666 

ORIGINAL ARTICLE 

 
666   P J M H S  Vol. 17, No. 01, January, 2023 

Diagnostic Accuracy of Risk of Malignancy Index RMI in Patients with 
Adnexal Mass 
 
NEELUM ZAHIR1, SAIMA ALI2, RUKHSANA3 
1Asst professor Gyane /obstetrics, SGTH (Saidu group of teaching hospital), Swat  
2Senior Registrar Gyne and obstetrics, SGTH (Saidu group of teaching hospital), Swat 
3Women medical officer, SGTH (Saidu group of teaching hospital), Swat 
Corresponding author: Neelum Zahir, Email: neelumzahir@gmail.com, Cell: 0333 9573560 

 

ABSTRACT 
Background: Gynecological cancers often begin in the ovaries. Malignant pelvic masses may often be predicted using the Risk 
of Malignancy Index (RMI). 
Objective: To evaluate the RMI for its ability to differentiate between benign and malignant adnexal masses. 
Methods: A cross-sectional study in a gynecology and obstetrics OPD of Saidu Group Of teaching hospital,swat was carried 
out. 55 women who were hypothesized to have adnexal masses were included after informed consent. Each patient 
menopausal status, ultrasonography (USG) score and blood CA-125 level was measured. For every participant, the RMI was 
determined. 
Results: Thirty-five of the recruited women had noncancerous adnexal mass, whereas twenty had cancerous ones. Benign 
adnexal mass was seen in 19 premenopausal women and 16 postmenopausal women, and in malignant adnexal mass there 
were 13 premenopausal women and 7 postmenopausal women. Participants' mean ages were 44 years for benign adnexal 
mass and 40 years for malignant adnexal mass. USG score and CA-125 have significant variation between the benign and 
malignant adnexal masses, with p value of 0.000. High sensitivity (80%) and specificity (71.3%), as well as positive (77.3%) and 
negative (74.7%) predictive values, were found for the RMI at a cut-off of <200 when used to differentiate between benign and 
malignant adnexal masses. 
Conclusion: In conclusion, the RMI seems to be a trustworthy, easy, and cost-effective technique for clinical distinction 
between benign and malignant adnexal masses.  
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INTRODUCTION 
There is a high incidence of ovarian cancer, making it a major 
health concern for women. Differentiating between benign and 
malignant tumors is an important part of any medical diagnosis. 
Ovarian cancer progresses asymptomatically, therefore the 
majority of women are detected when it is too late (1). There is a 
strong correlation between the quality of initial cytoreductive 
surgery and patient survival. Many women go to a doctor who 
performs poor surgery when treating advanced ovarian cancer (2). 
Twenty-five percent of gynecological cancers are caused by the 
ovary malignancies, and 50% of cancer-related deaths in women, 
occur in the female genital tract. Malignant ovarian tumors account 
for up to 60% of ovarian tumors in women who have passed 
menopause, and up to 24% of ovarian tumors in women who have 
not yet reached menopause (3, 4). Unfortunately, modern 
diagnostic methods are not always able to determine if a tumor is 
cancerous before surgery (5). Since the diagnosis of pelvic 
masses, such as ovarian cancer, by various techniques remained 
imprecise and ambiguous, Jacob et al. established an indicator 
termed risk of malignancy index [RMI] in 1990 based on serum 
level of CA125, menopausal state, and ultrasound findings. Before 
surgery, the RMI may be used to assess pelvic mass, and it has 
shown to be an accurate measure. A better ability to distinguish 
between benign and malignant pelvic tumors has been linked to 
the use of RMI in earlier research. Because of its high sensitivity 
and specificity, the RMI cut-off value of 200 is widely agreed upon 
as the best discriminator between benign and malignant pelvic 
mass (6, 7). Through combining serum CA-l25 levels, ultrasound 
morphology, and menopausal state, a "risk of malignancy index" 
has been shown to detect the chance of cancer in ovarian mass. 
RMI has been shown to be highly effective in the diagnosis of 
ovarian masses, with a sensitivity of 91.3% and specificity of 
76.9%, in previous study (8). It is not always possible to tell before 
surgery whether a tumor is cancerous or benign using just existing 
diagnostic techniques, such as ultrasonography and serum levels. 
Because of this, RMI can be a fast, improved, specific, and 
sensitive approach for identifying ovarian tumors (9). Direct clinical 
use of this straightforward grading system is possible. The RMI is a 
grading system based on blood CA125, ultrasonographic 
characteristics of the ovarian mass, and menopausal state. Using 

the formula, we can determine RMI = Menopause x Ultrasound 
Characteristics x CA125 (10). The purpose of this research is to 
ascertain whether or not the Risk of Malignancy Index (RMI) is an 
effective and cost-efficient tool for making a preliminary diagnosis 
of malignancy in women presenting with ovarian masses prior to 
referring them to specialist centers for further therapy. 
 

METHODOLOGY 
It is a crossectional study carried out after the approval of ethical 
committee. Subjects were recruited from the outpatient 
Gynecology clinic Saidu Group Of teaching Hospital,swat , where 
they had been diagnosed with adnexal tumors during January 
2020 to January 2022. Patients' written permission was first 
sought, and then a thorough medical and gynecological checkup 
was conducted thereafter. After that, either a transvaginal or 
transabdominal ultrasound was performed on the subjects.  
Sonographic morphological criteria, including bilaterality, solid 
regions, multilocularity, ascites, and metastases, were used to 
assess adnexal masses. If none or one of the ultrasound 
requirements were met, a score of U = 1 was given, whereas a 
score of U = 3 was given if two or more ultrasound criteria were 
met. Then the total score was calculated. The Serum Ca 125 level 
was determined from 5 ml of venous blood. Serum concentrations 
of CA-125 that are more than 35 U/ml are considered abnormal. 
The onset of menopause was recorded. If a woman hasn't had 
menstruation for a year or more, or if she's had a hysterectomy, 
she's considered to be in menopause. Premenopausal women 
were given a menopause score of M = 1, while postmenopausal 
women were given a score of M = 3. Tingulstad et al. 's Risk of 
Malignancy Index 1 (RMI 1) was used for this analysis (11). The 
RMI 1 was determined by multiplying U by M by CA 125. To 
distinguish between benign and malignant tumors, a cutoff 
threshold of 200 was established. Patients who did not meet the 
inclusion criteria were those who showed evidence of metastasis 
to the liver, spleen, or lungs.  
 The demographic and clinical was recorded in an Excel 
spreadsheet. Population characteristics, biochemical profiles, and 
ultrasound images were compared between those with benign and 
malignant adnexal masses using the t test for means and the Chi 
square test. The diagnostic accuracy of RMI was determined by 
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determining if it was able to distinguish between a malignant and 
benign adnexal mass. Predictive value of RMI was determined 
using ROC plots with cutoffs ranging from 25 to 1,000. SPSS 
version 26 utilized for the statistical analysis with p value ≤0.05 
was considered significant. 
 

RESULTS 
Among the recruited participants 35 women had benign and 20 
women had malignant adnexal mass. The classes of participants 
by age, menstrual status, USG score are presented in Table 1.  19 
premenopausal and 16 postmenopausal women had benign 
adnexal mass, while 13 premenopausal and 7 postmenopausal 
women had benign adnexal mass. Mean ± SD of participants age 
in benign and malignant adnexal mass was 44±14.94 and 
40.45±12.48, respectively, both masses have statistically 
significant (p=0.001) variation in the participants age (Table 2). 
Mean ± SD of participants menstrual status in benign and 
malignant adnexal mass was 1.91±1.01and 1.7±0.98, respectively, 
both masses have statistically significant (p=0.010) variation in the 
participants menstrual status (Table 2). Mean ± SD of participants 
USG score in benign and malignant adnexal mass was 1.68±1.28 
and 3.4±1.32, respectively, both masses have statistically 
significant (p=0.000) variation in the participants USG score (Table 
2). Mean ± SD of participants CA-125 in benign and malignant 
adnexal mass was 46.28±25.63 and 254.25±174.95, respectively, 
both masses have statistically significant (p=0.000) variation in the 
participants CA-125 levels (Table 2). Mean ± SD of participants 
RMI score in benign and malignant adnexal mass was 
208.42±307.84 and 1763.6±2036.73, respectively, both masses 
have statistically significant (p=0.001) variation in the participants 
RMI score (Table 2). Different RMI cutoff values were utilized to 
generate the ROC curve shown in Fig. 3. High sensitivity (80%) 
and specificity (71.3%), as well as positive (77.3%) and negative 
(74.7%) predictive values, were found for the RMI at a cut-off of 
>200 when used to differentiate between benign and malignant 
adnexal masses. Further analysis revealed that an RMI cutoff of 
>200 was the most effective criteria for identifying ovarian 
malignant tumor in women with adnexal masses, and that the area 
under the curve (AUC) was high (0.86, 95% CI, 0.7399 to 0.9715) 
(Figure 1). 
 
Table 1: Demographic and Clinical parameters of enrolled participants 

Parameters Benign (n=35) Malignant (n=20) 

Age 

<30 8(22.8%) 5(25%) 

31-44 10 (28.5%) 7(35%) 

45-54 7 (20%) 6(30%) 

>55 10 (28.5%) 2 (10%) 

Menstrual Status 

Premenopausal 19 (54.2%) 13(65%) 

Postmenopausal 16(45.8%) 7(35%) 

USG Score 

1 27(77%) 4(20%) 

3 4(23%) 16(80%) 

 
Table 2: Mean±S.D of participant's age, menstrual status, USG score, CA-
125 and RMI score 

 Benign Malignant P Value 

Age 

Mean 44 40.45 

0.001** 

S. D 14.94 12.48 

Median 44 41.5 

Min 17 19 

Max 69 61 

Menstrual Status  

Mean 1.91 1.7 

0.010* 

S. D 1.01 0.98 

Median 1 1 

Min 1 1 

Max 3 3 

USG Score  

Mean 1.68 3.4 0.000**** 

S. D 1.28 1.23 

Median 1 4 

Min 1 1 

Max 4 4 

CA125  

Mean 46.28 254.25 

0.000**** 

S. D 25.63 174.95 

Median 43 259 

Min 2 5 

Max 99 678 

RMI Score  

Mean 208.42 1763.6 

0.001*** 

S. D 307.84 2036.73 

Median 76 1160 

Min 2 5 

Max 1188 8136 

 

DISCUSSION 
Because it is usually detected at a late stage, ovarian cancer has 
the poorest prognosis of all gynecologic cancers. Ovarian cancer 
can only be diagnosed conclusively during a laparotomy. Ovarian 
tumors account for around 10% of all exploratory laparotomies 
performed on women (12, 13). Several methods, such as a single 
cutoff CA-125 level, a USG score, and Doppler USG parameters, 
have been explored and shown to be ineffective in detecting 
ovarian cancer at an early stage. Adnexal masses are still often 
diagnosed preoperatively using clinical impression and USG 
investigations. Nonetheless, gynecologists are frequently forced to 
do unscheduled procedures after discovering an unexpected 
discovery during an operation. Most doctors will employ a 
technique called RMI before operating to determine whether an 
adnexal growth is benign or cancerous (14). 
 The purpose of this research was to examine the diagnostic 
utility of the RMI in assessing and distinguishing benign and 
malignant adnexal masses in females. The RMI was employed as 
an index, determined from the US characteristics, menopausal 
state, and blood CA-125 values, for this study. 
 Numerous crucial and relevant insights have been gleaned 
from the current research, all of which point to the usefulness of 
the RMI evaluation in participants. However, the current research 
has several limitations due to the small size of the cohort, making 
comparisons with other studies challenging. On average, patients 
with malignant diseases were 40.5 years old, whereas those with 
benign diseases were 44 years old. Patients older than 50 years 
old constituted a significant proportion of those diagnosed with 
adnexal masses, according to previous research (14, 15). For 
women, the chance of OC increased with age, perhaps because 
more accumulated damage in cells with time leads to cancer (16). 
 In the current investigation, 64% of adnexal masses were 
found to be benign. Consistent with previous research on OMs, 
which found that 70-90% of OMs were benign and 12-20% 
malignant, our findings support the former (17, 18). Benign OMs 
were reported to be more prevalent than malignant OMs. For many 
years, ultrasound has been the go-to imaging method for defining 
and characterizing adnexal masses. When adnexal masses were 
found, vaginal ultrasound was often the most effective and primary 
imaging modality (19, 20). Malignant characteristics were seen in 
several adnexal, including a solid region, multilocularity, papillary 
characteristics, and irregular internal septations. According to data 
from the extensive international experience indicated that 
ultrasound adnexal masses evaluation accuracy was 90% (21). 
Multiple studies looked at the usefulness of US in analyzing 
adnexal masses to determine the likelihood of malignancy, and 
they all found that US had a high sensitivity, specificity, and 
positive predictive value (22). In light of this, the technique was 
advocated for use as the primary screening for determining 
whether or not patients with adnexal masses should undergo 
further evaluation for the possibility of cancer. Of note, the current 
investigation concluded that the US score for majority malignant 
patients was 4 (P=0.000). These results are similar with the 
findings of previous research (19, 20). 
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 Patients with adnexal masses might benefit from using CA-
125 as a biological marker for differential diagnosis and monitoring. 
CA-125 has been the subject of a plethora of research on its 
potential use in determining malignancy risk in women with 
adnexal masses. CA-125 readings seemed to be erroneous in 
early-stage ovarian cancer, with almost half of stage I patients 
having normal CA-125 values. Even in benign diseases, an 
abnormally high CA-125 level is possible (23). In addition, when 
used alone, CA-125 is useless for screening for early adnexal 
masses because to its poor sensitivity and specificity. However, 
CA-125 remains a popular biological tumor marker for the 
diagnosis of adnexal masses. The specificity of CA-125 alone is 
questionable, however it is much improved when combined with 
the RMI. This research found that 95% of patients with malignant 
ovarian tumors and 54.2% of individuals with benign adnexal 
masses had high levels of CA-125 expression (35 U/ml). This 
agreed with findings from similar investigations (24). 
 The predictive usefulness of the RMI at various cut-off 
values for the development of malignancy was evaluated in the 
current research. The optimal combination of sensitivity (80%), 
specificity (71.3), positive predictive value (77.31%), and negative 
predictive value (74.47%) was achieved by setting the threshold at 
<200. The current findings jibe with those of several other 
research, which have similarly shown that an RMI cutoff of <200 
may serve as a quantitative criterion for classifying individuals with 
adnexal masses into two groups (benign vs. malignant) based on 
malignancy risk (25). 
 

CONCLUSION 
In conclusion, determining the RMI is the most effective means of 
determining the following diagnostic, treatment, and therapeutic 
methods for benign and malignant adnexal masses. Nonetheless, 
further investigation is needed because of the limited sample size 
in the current study. 
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