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ABSTRACT

OBJECTIVE

To evaluate the accuracy of risk malignancy index 2 in discriminating between benign and malignant ovarian masses
preoperatively in gynaecologic practice and its correlation with histopathological report.

METHODS

This was a prospective study conducted in a tertiary care hospital from consecutive 90 women with ovarian masses scheduled
for surgery at Gynaecology Department between November 2013 and October 2015. After thorough history and clinical examination
of patients, preoperative ultrasound findings, serum CA-125 levels and menopausal status were noted and RMI2 was calculated.

RESULTS

Incidence of benign neoplasm was 94.45%, while that of malignant neoplasm was 5.55%. When three parameters were
separately compared with RMI2; RMI2 outperformed the others. After application of chi square test (x2), ‘p’ value was found to be

highly significant for RMI2, USG score and CA-125.

CONCLUSION

RMI2 is more accurate in discrimination between malignant and benign ovarian masses than CA-125, USG and Menstrual score
alone. It can be introduced easily into clinical practice to facilitate the selection of patients appropriate for primary surgery.
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INTRODUCTION

Ovarian cancer is the second most common gynaecological
malignancy, the fifth most common cause of death due to
cancer and has more mortality than other gynaecologic
malignancies.(1.2) The high mortality rate is due to difficulties
with the early detection of ovarian cancer. In most cases
ovarian tumour is diagnosed at an advanced stage as insidious
onset and rapid progression of the tumour makes early
diagnosis difficult. Early detection of ovarian malignancy is of
great clinical importance.(3 The purpose of this study is to
mainly detect accurately malignant ovarian tumours as early
as possible by using RMI2.

METHODS
This was a prospective study conducted in a tertiary care
hospital from consecutive 90 women with ovarian masses
scheduled for surgery at Gynaecology Department between
November 2013 and October 2015.

Women with ovarian mass of any age group diagnosed
clinically or sonologically were included in the study. Whilst
women with coexisting conditions like endometriosis, fibroid,
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pregnancy, PID and with concurrent malignancy or who
received neoadjuvant chemotherapy were excluded.

After thorough history and clinical examination of
patients, preoperative ultrasound findings, serum CA-125
levels and menopausal status were noted.

RMI2 score.®) was calculated as,

RMI2 score= Ultrasound score (U) x Menopausal score
(M) x CA-125.

Women were subjected to surgery and tissue excised
was sent for histopathology. Histopathological diagnosis was
considered as gold standard for defining outcome and ovarian
masses were classified as benign or malignant. The sensitivity
and specificity of RMI2 was calculated and compared with that
of individual parameters of RMI2. RMI2, USG score and CA-125
were correlated with histopathological report using chi square
test(x2) by calculating ‘p’ value.

Parameter RMI2
Ultrasound features
Multilocular cyst
Bilaterality of lesion 1=no or 1 abnormality
Ascites 4= >1 abnormalities
Solid areas
Intra-abdominal metastasis

Menopausal status

Premenopausal 1
Postmenopausal 4
CA-125 U/ml
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RESULTS 3. Distribution of study subjects according to clinical
1. Distribution of study subjects according to age symptoms
Age (Years) Number (%) (n=90) Symptoms Number Benign Malignant
<30 45(50.00%) Pain in 0 0 0
30-45 23(25.56%) abdomen 81(90%) | 79(92.94%) |  2(40%)
45-60 14(15.56%) Mass in
15(16.679 11(12.949 4(809
~60 8(3.89%) abdomen 5(16.67%) ( %) (80%)
, , Abdominal |y 5 44 1996) | 6(7.05%) | 4(80%)
Age group less than 30 years constituted the highest dlsten519n
number of patients, while the least incidence was seen in more Loss of weight 6 (6.67%) 1(1.17%) 5(100%)
than 60 years age group. Loss of 6 (6.67%) 1(1.17%) | 5(100%)
appetite
2. Distribution of study subjects according to type of .
Pain in abdomen was most common mode of

ovarian mass

Numb presentation. Loss of weight and appetite were mainly
HPR (gr:; Oe)r Percentage associated with malignancy.
Benign
Serous Cystadenoma 10 11.11% . i i
Mucinous Cystadenoma 3 8.89% 4. Distribution of study subjects according to menstrual
Dermoid Cyst 13 14.45% history _ _
Haemorrhagic Cyst 20 22.22% Benign | Malignant Total
Simple Cyst 34 37.78% Pre- 68(80.0%) | 2(40.0%) | 70(77.77%)
Total 85 94.45% menopausal
Malignant Post- || 17(200%) | 3(60.0%) | 20(22.23%)
Serous Cystadenocarcinoma 3 3.33% menopausa
Mucinous Cystadenocarcinoma 1 1.11%
Choriocarcinoma 1 1.11% Incidence of malignant ovarian masses was more in post-
Total 5 5.55% menopausal age group.

Simple cyst was most common among benign ovarian
masses, while serous cystadenocarcinoma was most common

among malignant cases.

5. Distribution of study subjects according to the Ultrasound score

HPR Number USG Findings Ultrasound Score
Bilateral | Loculations | Solid | Ascites | Metastasis 1 4
Benign
Serous 7 3
Cystadenoma 10 2 8 3 0 (77.77%) (33.33%)
Mucinous 6 2
Cystadenoma 8 0 8 3 1 (75%) (25%)

. 8 5
Dermoid Cyst 13 2 4 13 0 (61.53%) (38.46%)
Haemorrhagi 20 0

¢ Cyst 20 0 3 0 0 (100%) (0%)
. 32 2
Simple Cyst 34 2 12 0 0 (94.11%) (5.88%)
73 12
Total 85 (85.88%) (14.11%)
Malignant
Serous 3
Cyst?denocar 3 1 1 3 3 0 (100%)
cinoma
Mucinous 1
Cyst?denocar 1 0 1 1 1 0 (100%)
cinoma
Choriocarcin 1
oma ! 0 ! 0 0 (100%) 0
1 4
Total 5 (20%) (80%)

Absence of all components of ultrasound score were associated with benign ovarian masses, while presence of maximum
components with malignancy. Metastasis was only associated with malignancy.
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6. Distribution of study subjects according to the CA-125
levels
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7. Distribution of study subjects according to the Risk
malignancy index 2

A28 >35 HPR Number 555 Rl\|/ll-2 >200
HPR Number <35 . -
. units Benign
units /ml
/ml Serous 10 9 1
Benign Cystadenoma
Serous Cystadenoma 10 8 2 Mucinous
- 8 8 0
Mucinous 8 8 0 Cystadenoma
Cystadenoma Dermoid Cyst 13 12 1
Dermoid Cyst 13 13 0 Hemorrhagic Cyst 20 20 0
Haemorrhagic Cyst 20 18 2 Simple Cyst 34 33 1
Simple Cyst 34 33 1 82 3
Total o 80 5 Total 85 | (96.47%) | (3.52%)
(94.11%) | (5.88%) Malignant
Malignant Serous
. 3 0 3
Serous Cystadenocarcinoma
. 3 0 3 -
Cystadenocarcinoma Mucinous Cystadeno- 1 0 1
Mucinous carcinoma
. 1 0 1 -
Cystadenocarcinoma Chorio-
- - . 1 0 1
Choriocarcinoma 1 1 0 carcinoma
1 4 5
Total 5 (20%) (80%) Total 5 0 (100%)

CA-125 more than 35 units/ml was mostly associated
with malignant cases in actual percentage terms.

RMI2 with cut off more than 200 predicted correctly all
the cases of malignant ovarian masses.

8. Comparison of study subjects according to RMI2, CA-125 and Ultrasound score with Histopathological report

Parameter HPR RMI2 USG Score CA-125
>200 <200 4 1 >35u/ml <35u/ml
Malignant 5 5 0 4 1 4 1
Benign 85 3 82 12 73 5 80
P value <0.01,HS <0.01L,HS <0.01L,HS

False positive cases were more with ultrasound score
and CA-125 score when used alone. RMI2 predicted cent
percent malignant cases accurately. After application of chi
square test (x2) ‘p’ value was found to be highly significant for
RMI2, USG score and CA-125.

9. Comparison of RMI2, CA-125, Ultrasound score and
Menopausal score according to sensitivity and specificity
values

PARAMETER SENSITIVITY SPECIFICITY
RMI2 100.0% 96.47%
CA-125 80.0% 94.0%
ULTRASOUND SCORE 80.0% 85.8%
MENOPAUSAL SCORE 60.0% 80.0%
RMI-2 outperformed CA-125, Ultrasound score and

Menopausal score in terms of sensitivity and specificity.

DISCUSSION

The prevalence of malignant ovarian masses has been rising in
last 30-40 years. Since its occurrence and development is very
latent and since there have been very few effective tools for
early diagnosis and treatment, its mortality rate has been
highest among gynaecological malignancies. So a new method
of early diagnosis would have a great significance for
prediction of prognosis and treatment of malignant ovarian
masses.(5) At the same time detection of benign ovarian masses
accurately will prevent unnecessary laparotomies.

Serum CA-125 was earlier used as an independent
marker for preoperative evaluation.(6) The limiting factor of
CA-125 is that it may be raised in benign diseases like
haemorrhagic ovarian cyst, inflammatory conditions, PID and
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endometriosis. The combination of CA-125, ultrasound score
and menopausal status increases the discriminating power of
the method.

The Risk Malignancy Index (RMI) is useful in clinical
practice for differentiating malignant from benign ovarian
masses as compared to each individual component measured
separately.(”) In the present study, we have used RMI2
developed by Tingulstads et al. in 1996.(9

AGE

In the present study maximum cases were found in age group
below 30 years, i.e. 50.0%, while least cases were found in age
group more than 60 years, i.e. 8.89%. With increasing age, rate
of malignancy increases. In the present study, 4 malignant
ovarian masses (80.0%) were in the age group above 45 years,
while only 1 case (20%) was in age group less than 30 years.
Our findings were similar to studies conducted by Jung Woo
Park et al.(8) and Veluswamy Arun Muthuvel et al.(9), wherein
age group less than 45 years constituted the largest group and
rate of malignant ovarian masses were highest in age group
above 45 years. In the present study, youngest patient was 12
years old and oldest patient was 70 years old.

Menstrual History

In our study, we observed that 77.77% and 22.23% patients
were premenopausal and postmenopausal respectively.
Malignant tumours were common in postmenopausal women.
Similarly in studies conducted by MA Shuiqing et al.(10), Jung
Woo Park et al.(® and Zinatossada Bouzari et al.(!1) observed
overall incidence of ovarian masses was less in post-
menopausal patients. Earlier menstrual score alone was used
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in predicting malignancy. In the present study, we found that
menstrual score alone if used for predicting malignancy had a
sensitivity of 60.0% and specificity of 80.0%. Our results were
similar to Jose Carlos Campose et al.(?) and Veluswamy Arun
Muthuvel et al.(9 Hence, menstrual score alone is not a good
predictor of malignancy. If it has been used for the same then
the rate of unnecessary laparotomies or major surgeries will
increase while many malignant cases which occur in
premenopausal age group will be missed.

Symptoms

In the present study, we observed that most common mode of
presentation was pain in abdomen and was seen in 90% of
patients. Also it was the most common mode of presentation
in benign masses. Loss of weight and appetite were present in
6.67% patients which were mainly associated with
malignancy. Our study results were similar to Farah Farzaneh
etal.(12 who also observed weight loss to be mainly associated
with malignancy.

Incidence of different types of Ovarian Masses

In the present study incidence of benign neoplasm was
94.45%, while that of malignant neoplasm was 5.55%. In
benign masses, simple cyst constituted the largest group
(40.0%) followed by haemorrhagic cyst (23.52%). In
malignant ovarian masses, serous cystadenocarcinoma was
the most common (60.0%) followed by 1 case of mucinous
cystadenocarcinoma and choriocarcinoma each. Our study
had fewer incidence of malignant ovarian tumours. It may be
because clinical data was obtained from a single institute, as
was the case with the study conducted by R. C. Prameela et
al.(13) who also noted an incidence of ovarian malignancy to be
less and the data was collected from a single institute just like
ours.

Ultrasound Score

The recent advance development of ultrasound techniques
and the better characterization of malignant tumours by this
method have lead to better performance of ultrasound as a
predictor of malignancy, especially in those cases with
metastasis.(14)

In the present study we observed that ultrasonography
diagnosed correctly 4 cases (80%) of malignant ovarian
masses, but it falsely diagnosed 12 cases (14.11%) of benign
masses as malignant; mainly of dermoid cyst and
cystadenomas. It can be explained by the fact that multilocular
cyst may be found in cystadenoma and solid parts found in
dermoid cyst.(15) Ascites and metastasis were associated with
malignant cases only. The sensitivity and specificity of USG
score for diagnosing malignant ovarian masses was 80.0% and
85.8% respectively, which was similar to studies conducted by
MA Shuiqing et al.(19) and Jung Woo Park et al.(8), wherein the
sensitivity was 94.7% and 93.7% and specificity was 83.1%
and 86.3% respectively.

The absence of all components of ultrasound score were
associated with benign ovarian masses, while presence of
maximum features with malignancy.(® Ultrasonography
morphological score should be developed further to improve
the detection rate of malignancy.

CA-125

In the present study, CA-125 was accurate in predicting
malignancy in 80.0% of cases. However, there were false
elevations in 2 cases of haemorrhagic cyst (2.33%), 2 cases of
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serous cystadenoma (2.33%) and 1 case of simple cyst
(1.17%). It was falsely negative in 1 case of mucinous
cystadenocarcinoma, i.e. 20%. This can be explained by the
fact that mucinous tumours expressed CA-125 less frequently
than non-mucinous tumours.(16) Also CA-125 is a tumour
marker with highest specificity for epithelial ovarian
masses.(17) In premenopausal patients, CA-125 was not
accurate enough to predict malignancies and was falsely
elevated in cases with haemorrhagic cyst, endometriosis and
pelvic infections.(18-20)

The sensitivity and specificity of CA-125 in predicting
malignancy in the present study was 80.0% and 94.12%
respectively, which was slightly better than studies conducted
by Jose Carlos Compose etal.() and Erhan Akturk et al.(21) with
sensitivity of 78.0% and 75.0%, while specificity of 75.0% and
75.0% respectively.

RMI

In the present study, we used RMI2 developed by Tingulstads
et al. with cut off of 200. It predicted all malignant masses
accurately giving a cent percent sensitivity and specificity in
malignant cases. It was falsely elevated in 1 case of dermoid
cyst (1.17%), 1 case of simple cyst (1.17%) and 1 case of
serous cystadenoma (1.17%), which may be due to high
ultrasound score and high CA-125 levels. Its overall sensitivity
is 100.0% and specificity is 96.47%. Our study results were
comparable and slightly better than conducted by Veluswamy
Arun Muthuvel et al.®) Jung Woo Park et al.(8) MA Shuiqing et
al.(19 and Erhan Akturk et al.21) Difference could be due to
different study population and difference in incidence of
malignant ovarian masses.

Comparison of RMI2 with individual parameters
(Ultrasound Score, Menopausal Score and CA-125 level)
When three parameters were separately compared with RMI2;
RMI2 outperformed the others. Menopausal score was
nowhere near the performance of RMI2. While ultrasound
score and CA-125 had better performance than menopausal
score. RMI2 had highest sensitivity and specificity. False
positive cases were highest with menopausal score followed
by ultrasound score. False negative cases were more with
menopausal score followed by CA-125 and ultrasound score.
Application of ultrasound and CA-125 individually would have
resulted in lots of unnecessary laparotomies or major
surgeries. After application of chi square test (x2), ‘p’ value was
found to be highly significant for RMI2, USG score and CA-125.

Recently laparoscopic surgeries are being performed
widely for treatment of ovarian tumours.(22) The safety of
laparoscopic surgery for ovarian masses is still unclear
because of possible complications such as intraoperative cyst
rupture, spillage of cyst contents, chemical peritonitis and
unexpected malignant tumours. Hence, preoperative
diagnosis to estimate RMI in patient with ovarian masses who
are admitted for laparoscopic surgery can enable surgeon to
be optimally prepared before surgery.

CONCLUSION

Incidence of malignant ovarian masses in our institute was
5.55%. Our study demonstrated that RMI2 is more accurate in
discrimination between malignant and benign ovarian masses
than CA-125, USG and Menstrual score alone. It can be
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introduced easily into clinical practice to facilitate the
selection of patients appropriate for primary surgery.

Since the specificity of RMI2 is high; there is potential

role for this index in the selection of cases for conservative
management or minimal invasive surgery for benign masses
like Ultrasound guided aspiration or laparoscopic excision of
benign cyst.
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