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ABSTRACT

Background: Approximately 22% of gynaecologic cancers are of ovarian origin, but 47% of all gynaecologic cancer
deaths occur in women who have ovarian cancer. Ovarian cancer is usually diagnosed at an advanced stage because
most of the symptoms are nonspecific, hence, the difficulty in diagnosis at early stages. In general, there is no effective
screening test for ovarian cancer. Aim was to evaluate the ability of risk of malignancy index 4 (ROMI 4) to differentiate

benign from malignant ovarian tumors.

Methods: A prospective observational study was conducted in April 2019 to march 2020.

Results: In the present study the ROMI 4 score at cut-off > 450 had sensitivity, specificity, PPV and NPV of 74.3%,
65.3%, 42.6% and 88% respectively for malignant ovarian tumor.

Conclusions: Preoperative ROMI 4 score >450 will lead to rational basis for further referral to higher centre or
gynaecology oncologist timely for appropriate surgical intervention/ management.
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INTRODUCTION

Worldwide ovarian malignancy is third most common
cause of cancer of the female genital tract.! In the United
States ovarian cancer is the seventh most common cancer,
accounting for 3% of all malignancies, 6 % of deaths from
cancer in women, almost one third of invasive
malignancies of the female genital organs and fifth most
common cause of death from cancer in women. A
woman’s risk at birth of having ovarian cancer at some
point in her lifetime is 1% to 1.5% and that of dying from
ovarian cancer is almost 0.5%.2 In India annual percentage
of increase in age standardized incidence rates ranged from
0.7-2.4%.3 Ovarian cancers contribute 19.8% to total case
of cancer in India.* Approximately 22% of gynecologic
cancers are of ovarian origin, but 47% of all gynecologic
cancer deaths occur in women who have ovarian cancer.*
® Parity is inversely related to the risk of ovarian cancer,

having at least one child is protective for the disease, with
a risk reduction of 0.3 to 0.4. Whereas in the cases
diagnosed at an early stage, the 5-year survival rate is
about 90%.% Ovarian tumors commonly present with
bizarre and atypical presentation like vague pain abdomen,
menstrual complaints, abdominal distension and
gastrointestinal symptoms etc. Adnexal mass may present
as an impalpable asymptomatic incidental finding or even
a large mass extended from pelvis to abdominal cavity.
Accurate and timely diagnosis is a challenge.

Physical examination has sensitivity and specificity of 45%
and 90%, respectively.® Ultrasonography has sensitivity
and specificity of 62% and 73% respectively for diagnosis
of ovarian malignancy.'!* Serum CA 125 testing in routine
is problematic as CA 125 levels may be elevated by a
number of other malignancies and benign conditions,
including endometriosis, uterine leiomyoma, benign
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adnexal masses, tubal inflammation or infection, liver
disease or hepatitis, congestive heart failure, menses, and
pregnancy. Elevation of serum CA 125 concentration at
cut off level of 35 U/ml, the sensitivity and specificity were
60% and 66.6% respectively.©

In 1990, Jacobs introduced the risk of Malignancy Index
(RMI) based on logistic regression analysis.** RMI was
revised 3 times RMI 1-RMI 4. Tingulstad et al developed
modified RMI in 1996 (RMI 2) and 1999 (RMI 3), with
differences mainly in scorings of ultrasound findings and
menopausal status.*?*® RMI has been developed to improve
diagnostic accuracy for ovarian malignancy. Yamamoto et
al in 2009 developed RMI 4 by including tumor size as
additional parameter.

METHODS

A prospective observational study was conducted in
department of obstetrics and gynaecology, Dr. Rajendra
Prasad government medical college and hospital, Kangra
at Tanda, Himachal Pradesh during the period of one year
(April-2019 to March-2020).

Inclusion criteria

Patient admitted to Dr. RPGMC with adnexal masses
suspected to be ovarian tumor for surgical management
with age >18 years were included.

Exclusion criteria

Patient not giving consent for study, age <18 years,
previous treatment for ovarian cancer, cases that was
inoperable, either who was poor surgical candidate or
anaesthesia risk, patient who had advanced ovarian
malignancy/secondary ovarian malignancy were excluded.

Methodology

All the women fulfilling inclusion criteria were undergone
trans-abdominal ultrasound scan. Ultrasonography score
was assigned using following features which is suggestive
of malignancy: Multilocularity, solidity, bilaterality,
associated ascites and presence of metastasis. One point
was given to each criterion. So ultrasonographic score was
assigned as follows: U=1, if 0 or 1 criteria fulfilled and
U=4, if >2 criteria fulfilled. Size of ovarian tumor was
measured and score=1, if size of tumor <7 cm and score=2,
if size of tumor > 7 cm. M=1, for pre-menopausal woman,
M=4, for post-menopausal woman. ROMI 4 was
calculated for all women undergone the study as follows:
-ROMI 4=UxMxSxCA 125. Cut-off value of ROMI 4 was
taken as 450. After that exploratory laparotomy proceed
surgical staging and appropriate surgical procedure was
done. The tissue specimen was sent for histopathological
examination. HPE diagnosis was considered as gold
standard. The data was collected, tabulated and analyzed
for various parameters. Data was entered and statistically
analyzed using the statistical package for social sciences
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(SPSS), version 21. Quantitative data was described as
mean and standard deviation. Qualitative data was
described as numbers and percentages. P<0.05 was
considered to be statistically significant. The sensitivity,
specificity, diagnostic accuracy, positive and negative
predictive values of the ROMI 4 and its individual
parameters was calculated. To calculate sample size, data
of previous similar studies was taken into consideration.
The y-test was used for determination of differences in
distribution of age, menopausal status, tumor size, and
ultrasound score. ROMI 4 was co-related with
histopathological report.

RESULTS

In the present study more than half of women with benign
ovarian tumor (55.4%) as well as malignant ovarian tumor
(51.4%) were between 31 to 50 years. However, in
younger age group below 30 years benign ovarian tumor
were more than malignant ovarian tumor (20.7% vs 14.2%)
and in older women >50 years malignant ovarian tumors
were more common than benign ovarian tumor (34% vs
23.7%). It was observed that benign ovarian tumor was
more prevalent in reproductive age group whereas
malignant ovarian tumor was more prevalent among peri-
menopausal and post-menopausal age group (p<0.0001).
Serum CA 125 level had statistically significant
correlation with malignant ovarian tumor and value <35
IU/ml was observed in women with benign ovarian tumor
and >200 IU/ml in malignant ovarian tumor. In the present
study among malignant cases 40% ovarian masses on USG
were bilateral whereas only 15.8% benign cases had
bilateral masses. This difference was statistically
significant (p<0.003). Among malignant cases 77.1% were
multilocular and in benign cases 61.3% were multilocular.
In malignant cases 22.8% were solid where as in benign
cases only 8.9% were solid. Ascites was present in 42.80%
of malignant ovarian tumors whereas only 2.9% of benign
ovarian tumor had ascites and the difference was
statistically highly significant (p<0.0001). Metastasis was
seen in 11.4% malignant ovarian tumor. Bilaterality,
solidity, presence of ascites and metastasis on USG
favors malignant ovarian tumor had statistically significant
correlation. Whereas USG score 4 was observed more in
malignancy (77.1%) as compared to benign (19.8%). This
difference of USG score between benign and malignant
ovarian tumor was found to be highly significant
(p<0.0001). In present study there was no significant
difference in the size of ovarian tumor of <7 cm and >7 cm
on USG between benign and malignant ovarian tumor. In
the present study higher ROMI score >450 correlated
significantly with malignant pathology and <450 was
associated with benign ovarian tumor.

In the present study the ROMI 4 score at cut-off > 450 had
sensitivity, specificity, PPV and NPV of 74.3%, 65.3%,
42.6% and 88% respectively for malignant ovarian tumor.
Further positive likelihood ratio was observed 2.14 and
negative likelihood ratio was 0.39. Diagnostic accuracy of
ROMI 4 score was 67.64% in our study.
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Table 1: USG features, (n=136).

Benign, (n=101)

Malignant, (n=35)

N
Unilateral/bilateral

Unilateral 85
Bilateral 16
Unilocular/ multilocular

Unilocular 39
Multilocular 62
Solid/ cystic

Solid 09
Cystic 92
Ascites

Present 03
Absent 98
Metastasis

Present 00
Absent 101

% N % P value
w2 2 o
me o 28 oo
il 2 o
o1 2 .1 00001
w a5 0001

Table 2: Distribution of case according to ROMI 4 score (UxMxS xCA 125), (n=136).

Benign, (n=101)

Malignant, (n=35)

N
USG score
1 81
4 20
Menopausal status*
Pre-menopausal 69
Post-menopausal 32
CA 125 value
<35 IU/mL 53
35-200 IU/mL 38
>200 IU/mL 10
Tumor size**
<7cm 20
>7cm 81
ROMI 4
<450 78
>450 23

% N % P value
80.1 08 228

198 27 771 g
68.3 12 343

316 2 65.7 <0.0001
52.4 08 228 0.002
376 15 428 0584
9.9 12 342 0.001
198 10 28.6

80.1 25 714 B2
772 07 20

227 28 80 <0.0001

*Pre-menopausal: multiply by 1, post-menopausal: multiply by 4,** tumor size <7 cm: multiply by 1, tumor size >7 cm: multiply by.

DISCUSSION

In the present study mean age of women with benign
ovarian tumor was 42.89 years. Similarly in the studies by
Campos et al and Yamamoto et al mean age of women with
benign ovarian tumor was 45.9 years and 43.6+15.4 years
respectively, which is comparable to our study. The mean
age of women with malignant ovarian tumor in our study
was 45.71 years, which was comparable to study done by
Singhal et al (44.1%) and Ali et al (43.4%).%* In the present
study 68.3 % patients with benign ovarian tumor were pre-
menopausal which is comparable to similar studies
conducted by Campos et al and Yamamoto et al where
61% and 74.8% respectively women with benign ovarian
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tumor was premenopausal. In the present study 34.3% of
patients with malignant ovarian tumor were pre-
menopausal which is comparable to the studies conducted
by Campos et al and Yamamoto et al in which 40% and
36.5% respectively of the women with malignant ovarian
tumor were premenopausal. In our study 65.7% women
with malignant ovarian tumor were post-menopausal.
Similarly in the studies conducted by Campos et al and
Yamamoto et al 60% and 63.5% of patients with malignant
ovarian tumor were postmenopausal. In our study 65.7%
women with malignant ovarian tumor were post-
menopausal. Similarly in the studies conducted by Campos
et al and Yamamoto et al 60% and 63.5% of patients with
malignant ovarian tumor were postmenopausal.1®?
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Table 3: Performance of ROMI 4.

Yamamoto et
16

Ali et al,

Present study,

Sensitivity (95% CI) 75.2 77 75 75 67.5 74.3
Specificity (95% CI) 87.5 92.3 82 97.3 98.7 65.3
PPV (95% CI) 61.2 77 - 85.7 93.1 42.6
NPV (95% CI) 93.1 92.3 - 94.8 92.4 88
PLR (95% CI) 6.02 10.0 4.29 28.12 54 2.14
NLR (95% CI) 0.28 0.25 0.3 0.26 0.33 0.39
Diagnostic accuracy
(95% CI 85 - 81 93.4 92,5 67.64
Table 4: ROMI 4 score.
Variables Benign (%) Malignant (%0)
<450 >450 <450 >450
Campos et al, (2016) (n=136)7 82 18 23 77
Ali et al, (2018) (n=91)*® 94.8 5.2 14.3 85.7
Singhal et al, (2018) (n=200)" 98.8 1.2 32.5 67.5
Present study, (n=136) 77.2 22.7 20 80
Limitation Agarwal M, et al. Risk of malignancy index 4 in
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presence of endometrioma could be the confounding 3 edition. Mac Graw hill. 2016;762-3.
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