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ABSTRACT:

Introduction: Diagnostic dilemma exists in differentiating benign from

malignant ovarian lesions making treatment difficult. CA125, USG scoring have been

used for differentiating these lesions, however significant overlap exist in these test.

RMI is a simple, cost-effective method that can be used by gynecologist even at less

specialized center to differentiate malignant from benign ovarian masses.

Material& Methods: One year cross sectional study involving ovarian

lesions on sonography were analysed in KLE’s Dr P.K hospital & MRC in Belgaum.

During the study 74 women satisfied the selection criteria, however 10 women were

not operated hence only 64 cases were finally analysed . RMI was calculated by

combining USG score, CA125 and Menopausal status i.e.

(RMI = U×CA125 ×M) where cut-off value of ≥200 as malignant and finally

compared with gold standard HPR .

Statistical analysis: Sensitivity, specificity, positive and negative predictive

value was calculated to predict the effectiveness of the RMI.

Results: Out of 64 cases analysed 20 had RMI of ≥200 of which 14 cases

were malignant and 6 were benign on HPR. And 44 cases who had RMI <200 out of

which only 1 turned out to malignant on HPR.

The sensitivity is 93.3%, specificity is 87.7%, PPV is 70%, and NPV is 97.7%.

Conclusions: The RMI was accurate in differentiating benign from malignant

ovarian lesions in majority of the cases. Since the RMI is high there is also a potential

role in selection of cases for conservative management or minimal invasive surgery.

Key Words: RMI, OVARIAN TUMOURS, OVARIAN CANCER, USG score,
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INTRODUCTION

Ovarian tumors frequently present as adnexal masses and are quiet frequent

reasons for referral to gynecologist.

Ovarian cancer is the leading cause of death in women with female genital

cancers in developing countries. A woman’s lifetime risk has been estimated to be

about 1 in 55, which represents an increase from the 1970 figure of 1 in 70 (Piver et

al., 1996).1 In the year 2005, an estimated 22,220 new cases of ovarian cancer were

diagnosed in the US alone, with 16,210 deaths predicted (Jemal et al., 2005).2

Prior to surgery and Histopathological reporting, it is very difficult to

differentiate benign from malignant ovarian lesions. 39-69% of the ovarian masses

diagnosed after menopause are malignant as compared to 21-24% prior to

menopause.3

Ovarian cancer is a disease with a poor prognosis. Women commonly have

diagnoses of stage III and IV disease, for which 5-year survival rates are around 27%

and 16%, respectively.3

It has been the hope that early detection of early-stage disease could have a

positive impact on the prognosis of this dreaded disease. There has been no

universally available test with high sensitivity and specificity for ovarian cancer.

Upto 70% of the ovarian cancers are detected at advance stages because of its

bizarre and atypical behavior like abdominal bloating, pain, indigestion, urinary

frequency and constipation. Thus a high index of suspicion is required for diagnosis

of ovarian cancer.3
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The prognosis worsens with the late diagnosis. With advanced ovarian disease

the mortality rate increases to 70% within 2 years and 90% within 5 years.3 Pre-

operative assessment of adnexal mass/ovarian lesions is thus a challenge for

gynecologist. This encouraged us to research on ovarian lesions.

The quality of primary cytoreductive surgery is one of the most important

prognostic factors. The extent of cytoreductive surgery is associated with the specific

skills and experience of well-trained gynecologic oncologists. The discrimination

between benign and malignant ovarian masses is thus important in selective referral of

relevant patients to specialized cancer centers (Soegaard et al., 2003).4

Until currently, there has been no effective screening method for ovarian

cancer and because the lesions are usually asymptomatic until they have metastasized,

patients have advanced disease at diagnosis in more than two-thirds of the cases and

the prognosis is therefore poor. Several attempts have been made to distinguish

benign from malignant conditions.

At the present, one clinical feature provides inadequate performance in

discriminating benign and malignant ovarian tumor. For ultrasonographic techniques,

the sensitivity and specificity in diagnosis of malignant condition were 62% and 73%,

respectively (Morgante et al., 1999; Leelahakorn et al., 2005).5,6 Serum CA 125 is

another promising tool. Elevation of serum CA 125 concentrations is documented in

85% of epithelial ovarian cancers (Benjapibal et al., 2007;Leelahakorn et al., 2005).6,7

At the cut-off level of 35 U/ml, the sensitivity was 83.1%; but specificity was only

39.3% (Benjapibal et al.,2007).7 The risk of malignancy index (RMI) is a scoring

system of the combination of various clinical features. It has been developed to

improve diagnostic accuracy for ovarian malignancy. Jacob et al. (1990) originally
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developed the RMI based on ultrasonographic findings, menopausal status, and serum

levels of CA 125.8 By using the RMI at a cut-of level of 200 to indicate malignancy,

so called RMI 1, sensitivity and specificity were 85.4% and 96.9%, respectively

(Jacobs et al., 1990).8 Tingulstad et al. (1996) then developed RMI 2. A direct

comparison showed that RMI 2 was significantly better at predicting malignancy than

RMI 1 (p value < 0.001). The RMI 2 gave sensitivity of 80%, specificity of 92% and

positive predictive value (PPV) of 83% while RMI 1 gave sensitivity of 71%,

specificity of 96%, and PPV of 89%.9 It is a simple and cost effective method and can

be used by gynecologist even at less specialized centres to diagnose benign and

malignant ovarian lesions.

Considering the high burden of the disease and diagnostic difficulties in

differentiating benign and malignant lesions the present study was planned to assess

the diagnostic value of RMI in discriminating benign from malignant ovarian

diseases.
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OBJECTIVES

The objective of this study was to assess the diagnostic value of RMI in

discriminating benign from malignant ovarian diseases.
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REVIEW OF LITERATURE

Ovarian cancer is the most lethal gynecologic malignancy. Ovarian cancer is

the third most common cancer of the reproductive organs among women in India 10.

Historical perspectives

The comments on ovarian pathology were made by legendary figures of

earlier times as Giovanni Battista Morgagni and Mathew Baillie.

In 1809 Dr. Ephraim McDowell of Kentucky became the first surgeon

worldwide successfully to perform ovariotomy. According to a paper on epithelial

ovarian tumors written by Heinrich Waldeyer in 1870 suggested  a histogenesis

similar to that which is now widely accepted for the most common form of ovarian

tumor.11

Robert Meyer, recognized Brenner tumor as a distinctive neoplasm and also

proposed the first classification of sertoli-leydig cell tumors.12 McNaughten Jones in

1889.11 first recorded the tumour described by Brenner (1907)

Howard C. Taylor expanded on the concept of tumors intermediate in

behaviour between benign and malignant and wrote a significant paper on borderline

ovarian tumors.11

Schiller made important contribution on dysgerminoma in 1934 and

established the Yolk Sac tumor as a distinctive variant of primitive germ cell tumor.

He also wrote papers on the localization of alpha-fetoprotein in the tumor cells and

relating the morphology of the tumor to alpha-fetoprotein production.12
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In 1994, Parker D (et. al.) demonstrated the relation between CA-125 and

survival of the patients.13 Similarly in 2002, shutter Eltijo M. J. emphasized on a

combination of tumor markers instead of using CA-125 alone in the diagnosis of

ovarian tumors.14

Hellstrom experimentally studied whether HE-4 protein level in serum can be

used as a biomarker for ovarian cancer.14

Epidemiology

Worldwide

Ovarian cancer is the fifth most common cause of cancer death in women

[American Cancer Society, 2003]. It is the third most common gynecological

malignancy among women in the western world, hence is the most lethal. Almost 2/3

of the patients present in advanced stage.15

The American Cancer Society estimated that there would be 21,880 new cases

of ovarian cancer in 2010 and 13,850 deaths from the disease.The 2010 estimates are

21,880 cases and 13,850 deaths. Epithelial ovarian cancer is the eighth most common

cancer in women, and uterine (corpus and endometrial) is fourth. The ovaries are the

ninth most common site of cancer in women, accounting for approximately 3% of all

new cases, but ovarian cancer causes 5% of cancer deaths—more than any other

cancer of the female reproductive system. However, during 2001–2005, the incidence

of ovarian cancer declined at a rate of 2.4% annually, and the death rate from ovarian

cancer has been stable since 1998.15
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Indian context

Ovarian tumors are one of the major gynecological disease in India. Women

of age group 65 years or older are more frequently diagnosed to have been affected by

it. While the highest incidence rate that ranges from 51.1 to 54.0 per 1,00,000

population are clustered in age group between 70 to 84 years.16

Highest incidence of benign tumor is seen within 20 to 40 years. In a study it

was found that 23.5% of ovarian tumors were serous and 24.5% were mucinous.

While the incidence of dermoid cyst varied from 5 to 25% of all ovarian neoplasms.17

Thus the commonest category of ovarian tumor encountered were epithelial

tumors, second commonest being germ cell tumors. The majority of benign

neoplasms occurred in reproductive age group as against the malignant neoplasm

which occurred in menopausal age.18 And the incidence of malignancy ranged

between 14 to 40%.19

Classification of ovarian tumors

The primary purpose of a classification of ovarian neoplasms is to facilitate

communication between different workers in the field of ovarian oncology, like

surgeon, pathologist, radiologist and epidemiologist.

Until now, there has been no generally agreed basis for such grouping and

numerous classifications of ovarian tumors have been proposed.

In 1973 there was a major development in the form of publication of the

world health organization (WHO) classification of ovarian tumors, which was purely

a morphological classification with each neoplastic entity being defined solely in
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histological terms; as such it had no built in theoretical implications though the

grouping together of various tumors in terms of their known or presumed common

origin does clearly have some histogenetic connotation.20

In 1973 the international society of gynecological pathologist agreed to a new

classification of ovarian tumors which largely served as the basis for a new World

Health Organisation classification (Scully & Sobin 1999).21

The terminology used in this new classification was similar to that of 1973.

but the term “Common epithelial tumors” was replaced by “Epithelial stromal

tumors”. The term epithelial stromal tumor indicates that many of these neoplasms

particularly adenofibroma contain a neoplastic stromal component.21

The new World Health Organisation classification is as follows.

Histological classification of ovarian tumors 21(Scully & Sabin 1999)

I. Surface epithelial stromal tumors

a. Serous tumors

i. Benign

1. Cystadenoma and papillary cystadenoma

2. Surface papilloma

3. Adenofibroma and cystadenofibroma

ii. Of borderline malignancy (of malignant potential)

1. Cystadenoma and papillary cystadenoma

2. Surface papilloma

3. Adenofibroma and cystadenofibroma
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iii. Malignant

1. Adenocarcinoma, papillary adenocarcinoma and papillary

cystadenocarcinoma.

2. Surface papillary adenocarcinoma

3. Malignant adenocarcinoma and cystadenofibroma

b. Mucinous tumors, end cervical like and intestinal types

i. Benign

1. Cystadenoma

2. Adenofibroma and cystadenofibroma

ii. Of borderline malignancy (of malignant potential)

1. Cystic tumor

2. Adenofibroma and cystadenofibroma

iii. Malignant

1. Adenocarcinoma, and cystadenocarcinoma.

2. Malignant adenofibroma and cystadenofibroma

c. Endometroid tumors

i. Benign

1. Cystadenoma

2. Cystadenoma with squamous differentiation

3. Adenofibroma, cystadenofibroma

4. Adenofibroma and cystadenofibroma with squamous differentiation.

ii. Of borderline malignancy (of malignant potential)

1. Cystic tumor

2. Cystic tumor with squamous differentiation

3. Adenofibroma, cystadenofibroma
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4. Adenofibroma and cystadenofibroma with squamous differentiation.

iii. Malignant

1. Adenocarcinoma, cystadenocarcinoma.

2. Adenocarcinoma, cystadenocarcinoma with squamous differentiation.

3. Malignant adenofibroma and cystadenofibroma with squamous

differentiation.

iv. Epithelial stromal and stromal

1. Adenosarcoma

2. Carcinosarcoma (malignant mesodermal mixed tumor)

3. Stromal sacroma

d. Clear cell tumors

i. Benign

1. Cystadenoma

2. Adenofibroma, Cystadenofibroma

ii. Of borderline malignancy (of malignant potential)

1. Cystic tumor

2. Adenofibroma, cystadenofibroma

iii. Malignant

1. Adenocarcinoma.

2. Malignant adenofibroma and cystadenofibroma

e. Transitional Cell Tumors

i. Brenner tumor

ii. Brenner tumor of borderline malignancy (Proliferating)

iii. Transitional cell carcinoma (Non-Brenner Type)

f. Squamous Cell Tumors
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g. Mixed epithelial tumors

i. Benign

ii. Or borderline malignancy

iii. Malignant

h. Undifferentiated carcinoma

II. SEX CORD STROMAL TUMORS

a. Granulosa Stromal cell tumors

i. Granulosa cell tumor

1. Adult

2. Juvenile

b. Thecoma-Fibroma Group

i. Thecoma

1. Typical

2. Luteinized

ii. Fibroma

iii. Cellular fibroma

iv. Fibrosarcoma

v. Stromal tumor with minor sex-cord element.

vi. Sclerosing stromal tumor

vii. Stromal luteoma

viii. Unclassified

ix. Others

c. Sertoli-Stromal cell tumors; Androblastomas

i. Well differentiated

1. Sertoli cell tumor (tubular androblastoma)
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2. Sertoli-leydig cell tumor

3. Leydig cell tumor

ii. Sertoli-Leydig cell tumor of intermediate differentiation

1. Variant – with heterologous elements

iii. Sertoli-Leydig cell tumor, poorly differentiated

1. Variant – with heterologous elements

iv. Retiform

1. Variant – with heterologous elements

d. Sex-cord tumor with annular tubules

e. Gynandroblastoma

f. Unclassified

III.GERM CELL TUMORS

a. Dysgerminoma

i. Variant – with syncytiotrophoblast cells

b. Yolk Sac Tumor

i. Variants

1. Polyvesicular vitelline tumor

2. Hepatoid

3. Glandular

c. Embryonal carcinoma

d. Polyembryoma

e. Choriocarcinoma

f. Teratomas

i. Immature

ii. Mature
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1. Solid

2. Cystic

3. With secondary tumor

4. Fetiform

iii. Monodermal

1. Struma ovarii

 Variant with secondary tumor

2. Carcinoid tumor

 Insular

 Trabecular

3. Strumal carcinoid tumor

4. Goblet cell carcinoid tumor

5. Neuroectodermal tumors

6. Sebaceous tumors

7. Others

IV. GONADOBLASTOMA

a. Variant – with Dysgerminoma or other germ cell tumor

V. GERM CELL SEX CORD STROMAL TUMOR OF NON

GONADOBLASTOMA TYPE

a. Variant – with Dysgerminoma or other germ cell tumor

VI. TUMORS OF RETE OVARII

a. Adenoma

i. Cystadenoma

b. Adenocarcinoma
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VII. MESOTHELIAL TUMORS

a. Adenomatoid tumor

b. Mesothelioma

VIII. TUMORS OF UNCERTAIN ORGIN AND MISCELLANEOUS

TUMORS

a. Small cell carcinoma

b. Tumor of probable Wolffian origin

c. Hepatoid carcinoma

d. Myxoma

e. Others

IX. GESTATIONAL TROPHOBLASTIC DISEASES

X. SOFT TISSUE TUMORS NOT SPECIFIC TO OVARY

XI. MALIGNANT LYMPHOMAS, LEUKAEMIAS AND

PLAMACYTOMAS

XII. UNCLASSIFIED TUMORS

XIII. SECONDARY (METASTATIC) TUMORS

XIV. TUMOR LIKE LESIONS

Incidence of individual ovarian tumors

I. Surface epithelial tumors

In new WHO classification the term “Common epithelial tumors” is replaced

by “epithelial stromal tumors”. Previously these tumors were grouped into two

categories, benign or malignant but after the advent of FIGO and WHO classification

a third group has been labeled as tumors of borderline malignancy or carcinoma of

low potential.21
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They are the most common tumors of ovary. Gupta et al in 1986 noted their

incidence to be 54 to 70%22. In a study conducted by Maheshwari et al in 1994 their

incidence was recorded as 65.7% of all ovarian tumors. She also reported that the

maximum number of cases were found in third decade of life and presented with

abdominal lump (71.9%) and pain abdomen (47.4%).23

Classification

The surface epithelial tumors are classified according to the following

parameter.

1. Cell type – Serous, mucinous, endometroid, clearcell etc.

2. Pattern of growth – Cystic, solid, papillary.

3. Amount of fibrous stroma.

4. Atypia and invasiveness – Benign, borderline or malignant.

A. SEROUS TUMORS

Serous tumors constitute about 30% of all ovarian tumors making them the

single most common group of epithelial tumors. They comprise 22% of benign and

nearly 50% of malignant primary tumors of ovary. Of which, 50% are benign, 15%

are borderline and 35% are invasive carcinoma.23

1. Benign Serous tumors:

They commonly present between 20-50 years of age group. With their peak

incidence seen in 3rd and 4th decade of life. Cystadenofibroma occur in

perimenopausal and menopausal women.23
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3. Serous Cystadenocarcinoma

It is the most common primary malignant ovarian tumor constituting 14.71%

of all ovarian tumors.24

B. MUCINOUS TUMORS

Mucinous tumors are defined as tumors in which the epithelial element

includes a prominent component of mucus filled cells. They occur less frequently

when compared with the serous types. They comprise 6-25% of ovarian neoplasms.

On average 85% of them are benign, 6% are borderline tumors and 9% are

malignant.24

C. ENDOMETRIOID TUMORS

Sampson in 1920 was the first to describe endometroid tumors in ovary. These

tumors have an epithelial component that resemble proliferative, hyperplastic or

malignant endometrium.25

1. Benign endometroid tumors

These are rare and comprise about 10% of ovarian adenofibromas.

D) Transitional cell tumors

Transitional tumors comprise Brenner tumor and Non-Brenner type

transitional cell carcinoma.

Brenner tumor comprise around 2% of all the ovarian tumor.26
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E) UNDIFFERENTIATED CARCINOMA

Approximately 5% of ovarian cancers are  poorly differentiated to classify and

are designated as undifferentiated carcinoma and they have the worst prognosis of any

type of surface epithelial carcinoma.27

II. SEX CORD – STROMAL TUMOR

This group includes those tumors originating from the sex cords, mesenchyme

or both of the embryonic gonads. These comprise 5-12% of ovarian neoplasms.

A. GRANULOSA CELL TUMORS

Rokitansky first described them. The tumor shows differentiation towards

follicular granulosa cells.28

They comprise 1-2% of all ovarian tumors and are the most common

malignant sex-cord stromal tumors.

There are two types of granulosa cell tumors: an adult type that occurs mainly

in menopausal women and a juvenile type that occurs mainly in children.28

II. JUVENILE GRANULOSA CELL TUMOR

It is usually seen in children, average age of patient is 15 years.

B. THECOMA – FIBROMA GROUP

They account for 4% of all ovarian tumor and comprises of 7% of sex-cord-

stromal neoplasm. The average patient age is between 50 and 55 years.29
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ii. Fibroma

Fibroma is a benign tumor composed of fibroblasts and collagen fibers.28

It is the most common sex cord-stromal tumor, accounting for 1-5% of ovarian

tumor. Fibromas occur invariably after puberty, peri or postmenopausal women are

commonly affected.28

iii. Sclerosing stromal tumor

It is an uncommon benign tumor that occurs mainly in teenagers and young

women in their 20’s.

C. SERTOLI-LEYDIG CELL TUMOR

This tumor was first described by Pick in 1905. And it constitutes less than 1%

of all ovarian tumors. These tumors occur mainly in young patient but arise

occasionally in children and postmenopausal women.30

a. Well differentiated (Mayer type 1)

These tumors constitute about 11% of sertoli-leydig cell tumors.

b. Intermediately differentiated (Mayer type 2)

These tumors constitute about 54% of sertoli leydig cell tumors.

c. Poorly differentiated (sarcomatoid, undifferentiated, Mayer type 3)

They form 13% of sertoli leydig cell tumor.
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III. GERM CELL TUMORS

The germ cell tumors constitute 15-20% of all ovarian tumors.31

a. Teratoma

Teratomas form the commonest group of germ cell tumor in ovarian

neoplasm. They constitute 25.96% of all ovarian tumors. Benign teratoma occurs in

patients of all ages. The peak incidence is between 20 ad 29 years.31

ii. Mature solid teratoma

This is a benign tumor common in adolescent and young age (2nd decade) of

life.

iii. Immature teratoma

Immature teratoma is one of the most common malignant germ cell tumors of

the ovary, 20-30% of patients with such tumor present at the cancer centers.31 They

occur predominantly in children and in young women. The average age of

presentation is around 20 years.

B. Dysgerminoma

Chevot identified this tumor in 1911. It is the most common malignant germ

cell tumor of the ovary.31

Dysgerminoma is a tumor of children and young women. 90% of the patients

are under 30 years of age.
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C. Yolk sac (Endodermal sinus) tumor

Schiller in 1939 first described this tumor along with clear cell carcinoma

under the heading “mesonephroma ovarii”. Telium is 1949 proposed the name

endodermal sinus tumor.27

It is a malignant germ cell tumor where there is differentiation into yolk sac

structures.27 It occurs principally in children and young women.

F. Choriocarcinoma

Primary ovarian choriocarcinoma is very rare. It is divided into gestational

type that is developing from an ovarian pregnancy and non-gestational type as a form

of germ cell neoplasm.33 And usually occur between 3rd and 4th decade of life.

Tumor markers in ovarian cancer

Tumor markers are the biochemical indicators for the presence of tumor. The

term usually refers to a molecule that can be detected in plasma or other body fluids.34

None of the tumor markers for ovarian carcinoma is 100% specific or 100%

sensitive.34

a. Tumor markers for epithelial ovarian cancer.

Bast and colleagues in 1981 first described CA-125, a 200 Kd glycoprotein

recognized by the murine monoclonal, antibody OC 125 as a maker for epithelial

malignancies. A raised level of antigen was detected in 82% of women with epithelial

ovarian cancer.35
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None of the antigen is specific to ovarian cancer, as raised serum levels may

be found is 29% of other cancers (lung, breast pancreas and colorectal) and in 6% of

women with non malignant condition such as cirrhosis with ascites, acute pancreatitis,

ovarian cysts, endometriosis and pelvic inflammatory disease.36

Jacobs and Bast found that about 50% of patients with stage I disease had

elevated level of CA-125.37

CA-125 levels were raised above 35 U/ml in 78% of women with malignant

masses but also in 22% of those with benign masses. The predictive value of CA-125

measurements in postmenopasusal women is little greater and using cut off 65 u/ml

for which false positive rate is 8%.35

The use of CA-125 in monitoring response to treatment is very helpful as there

is always a lack in detecting the disease clinically or radiologically. It is a good

prognostic marker for stage I disease where there is doubt about the need for adjuvant

therapy.35

b. Tumor markers in non epithelial ovarian cancer.

Alpha-fetoprotein and human β chorionic gonadotropin are the best known

tumor markers in clinical practice and are invaluable in the diagnosis, treatment and

follow-up of ovarian germ cell tumors.38 Serum placental alkalaine phosphatase and

lactate dehydrogenase are also sometimes helpful as markers of dysgerminoma.39

Inhibin, a polypeptide produced by the granulosa cells of the ovary is elevated in

granulosa cell tumors.
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Ultrasonographic features of Benign and Malignant ovarian tumours

Ultrasonography is an easily available and accessible non-invasive invaluable

diagnostic tool. Its cost is also relatively much less as compared to other imaging

modalities like CT scan or MRI. Ultrasonography can therefore be of immense help in

detecting and evaluating different types of ovarian tumors.

Ovarian tumor may be cystic or solid and can be benign or malignant.40 Cystic

ovarian masses have a smooth wall, no internal echoes. But they often contain low-

level echoes representing blood, pus, or cellular debris.41 Solid tumors are highly, but

irregularly, echogenic masses, with varied pictures of solid-cystic areas, complex

masses or truly solid tumors. Presence of papillary excrescences and thick and

irregular septae or solid areas are regarded as features suggesting malignant ovarian

masses. On the other hand, features like thin wall of the lesion, low echogenicity and

smooth inner wall structure were more reliable characteristics in predicting benign

tumours.

A specific pathologic diagnosis of teratoma can be made from USG when a

highly echogenic focus is demonstrated within the tumour mass. This corresponds to

the fat and hair-containing semisolid material that fills many of these teratomas.

These lesions are virtually always benign, although in the pathologic literature there

are reports that 0.3% to 2.0% may undergo malignant degeneration. Therefore it

would be valuable to identify a particular sonographic characteristic that would better

distinguish teratoma from malignant disease.42 Complex ovarian masses are lesions

that contain both cystic and solid components and the most common one of these are

the dermoid cysts.43,44 The ultrasound appearance is that of an hyperechoic nodular

structure, usually with distal acoustic shadow, situated near the cyst wall.45,46,47,48 The
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shadowing may be caused by a calcification or by a sebum and hair

conglomerate.45,47,48 After puberty both Rokitansky nodule and the acoustic shadow

appear in over 70% of the cases. Before puberty the echoic nodule appears in about

40% of cases and the acoustic shadow in only 15 % of the dermoid cysts.48 The

dermoid mesh corresponds to the presence of hair inside the cyst that appears as long

echoic lines on ultrasonograhy. In some cases only the contour of the cyst may be

seen because of the distal acoustic shadow known as tip of the iceberg sign.45, 47,48,49,

In 1998 Patel et al. described the following ultra- sonographic features as being

specific for dermoid cysts: a) the presence of an echogenicity with acoustic shadow,

b) diffuse or regional shining echoes, c) hyperechoic lines and dots, and d) the

presence of a fluid-fluid level.50

RISK OF MALIGNANCY INDEX

Up to 70% of the cases are detected at advanced stages, with increased ovarian

disease, in which the mortality rate reaches 70% within two years and 90% within

five years, which has encouraged research into ovarian cancer screening methods.3

However, these are costly methods and, because of their elevated false-positive

results, they have been ineffective. Ovarian tumors are presented as adnexal masses

which give rise to a number of different benign and malignant conditions. The

accurate diagnosis of an adnexal mass is a challenge for the gynecologist, because of

its bizarre and atypical behaviour. Preoperative diagnostic procedures that are able to

distinguish whether an ovarian neoplasm is malignant or benign, could be useful in

planning optimized treatment. Until now, the standard strategy for differential

diagnosis has been exploratory laparotomy. On the other hand, detailed analysis of the

origin of the pelvic mass has encouraged the use of minimal invasive surgery, such as
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laparoscopy or mini-laparotomy, in selected cases. A preoperative suggestion of

malignancy can guide the gynecologist to refer women with suspected pelvic masses

to an oncological unit for appropriate therapy and optimized debulking.

Several diagnostic methods for pelvic masses have been reported, such as

abdominal and transvaginal ultrasonography, three-dimensional ultrasound, color

Doppler ultrasonography and tumor markers. However, none of these methods used

individually has shown significantly better performance in detecting malignant tumors

from clinically restricted ovarian masses. The development of a mathematical formula

using a logistic model, incorporating menopausal status, the serum level of a

glycoprotein called CA 125 (which is considered to be a tumor marker) and

ultrasound findings in a score system, has been described in the literature in the form

of different malignancy indexes. These indexes were calculated using a simplified

regression equation obtained from the product of the ultrasound findings score, the

menopausal status score and the absolute value of CA 125 serum levels.

Jacobs et al. originally developed the risk-of-malignancy index in 1990 and it

is termed as RMI 1.8 Tingulstad et al. developed a risk-of-malignancy index in 1996,

known as RMI 2 and in 1999 they modified it to form RMI 3 The difference between

the three indices lies in the different scorings of ultrasound findings and menopausal

status.9

The Risk of Malignancy Index has been evaluated in 16 studies.51,52,53,54,55 The

Risk of Malignancy Index, also referred to as RMI I, uses the product of the serum

CA 125 level (U/mL), the ultrasound scan result (expressed as a score of 0, 1, or 3),

and the menopausal state (1 if premenopausal and 3 if postmenopausal). The test
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results vary between 0 and infinity. Jacobs described a cutoff level of 200, with a

sensitivity of 85% and a specificity of 97%.

However, most studies evaluate a range of cutoff levels varying between 25

and 250. When 200 was used as cutoff level, the pooled estimate for sensitivity was

78% for a specificity of 87% At a cutoff level of 50, the pooled estimate for

sensitivity was 91% for a specificity of 74%.56,57,58,59.

In 1996, Tingulstad described an adjustment of the Risk of Malignancy Index,

named RMI II. Which is based on the same product as RMI I except that the score for

menopause is 1 for premenopausal status and 4 for postmenopausal status and the

ultrasound score is expressed as 1 or 4. The score of RMI II varies between 1 and

infinity. RMI II is evaluated in seven studies. When 200 was used as cutoff level, the

pooled estimate for sensitivity was 79% for a specificity of 81%.52,60,61,62.

Finally, an RMI III and RMI IV also have been developed.9 RMI III and RMI

IV both apply different ultrasound scores compared with RMI I and RMI II. RMI III

is evaluated in one study and showed at validation a sensitivity and specificity of 74%

and 91%, respectively. RMI IV has not been validated in other studies. Tailor’s model

is based on logistic regression analysis and integrates age, Doppler (ie, time-averaged

maximum mean velocity), and a papillary projections score as variables. This model

has been evaluated in six publications.52,63 The score varies between 0 and 100%, and

the cutoff level is set at 50%.When 50 was used as cutoff level, the pooled estimate

for sensitivity was 60% (95% CI 20–100%) for a specificity of 93% (95% CI 82–

100%).When 25 was used as the cutoff level, the pooled estimate for sensitivity was

78% (95% CI 33–100%) for a specifity of 77% (95% CI 35–100%).52
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All indices presented a significantly better performance in diagnosing

malignancy than did each predictor taken separately. These indices were tested by

Morgante et al.5 on another population with evident malignant criteria in the

ultrasonography, such as hepatic or distant metastasis, and they found that the RMI 2

performed better for detecting ovarian malignancy.

RMI combines three pre-surgical features: serum CA125 (CA125),

menopausal status (M) and ultrasound score (U).8 The RMI is a product of the

ultrasound scan score, the menopausal status and the serum CA125 level (IU/ml).

RMI = U x M x CA125

 The ultrasound result is scored 1 point for each of the following

characteristics: multilocular cysts, solid areas, metastases, ascites and bilateral

lesions. U = 0 (for an ultrasound score of 0), U = 1 (for an ultrasound score of

1), U = 3 (for an ultrasound score of ≥ 2).

 The menopausal status is scored as 1 = pre-menopausal and 3 = post-

menopausal

 The classification of 'post-menopausal' is a woman who has had no menstrual

cycle for a period of more than 1 year or a woman who has undergone

hysterectomy.

 Serum CA125 is measured in IU/ml and can vary between 0 and hundreds or

even thousands of units.

RMI 1.

 Ultrasound score of 0 considered as U = 0, a score of 1 considered as U = 1,

and a score of  2 considered as U = 3.
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 Premenopausal status considered as M = 1 and postmenopausal status

considered as M = 3.

 The serum level of CA125 was used directly in the calculation.8

RMI 2

 Ultrasound score of 0 or 1 considered as U = 1, and a score of  2 considered as

U = 4.

 Premenopausal status considered as M = 1 and postmenopausal status

considered as M = 4.

 The serum level of CA125 was used directly in the calculation. 9

RMI 3

 Ultrasound score of 0 or 1 considered as U = 1, and a score of  2 considered as

U = 3. Premenopausal status considered as M = 1 and postmenopausal status

considered as M = 3.

 The serum CA125 level was used directly in the calculation. 9

The risk-of- malignancy index is apparently able to identify the probability of

malignant pelvic masses, by incorporating serum CA 125 serum levels, ultrasound

morphology and menopausal status, performed individually in women with ovarian

masses. The main purpose of this study was the evaluation of a risk-of-malignancy

index defined in a selected population of apparently early lesions. This index is a

simple score system which can be applied directly to clinical practice and might be of

value in the preoperative assessment of the adnexal mass. It showed itself useful in

referring patients with advanced neoplasia to a more complex healthcare unit,
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although it does not seem to show prognostic value. However, the performance of the

present index must be evaluated in other studies, using a validation sample from a

similar population.

In women without evidence of advanced-stage ovarian cancer, the current

risk-of-malignancy index is useful in clinical practice for differentiating malignant

from benign pelvic masses, as compared to each individual component measured

separately. In the present population, this index was more accurate in comparison with

the best individual predictor and CA 125 serum level. No increase in the accuracy was

observed when analyzed with patients' ages, tumor measurements or bilaterally. The

validity of the index depends on the proportions of malignant neoplasm and benign

processes and the proportions of initial and advanced stages.

A prospective study was conducted in 1990 in London on 143 patients to

assess the risk of malignancy index incorporating CA-125, ultrasound and

menopausal status for the accurate preoperative diagnosis of ovarian cancer. Each

criteria used alone provided statistically significant discrimination. Serum CA125

level of 30units/ml having sensitivity 81% and specificity 75%.An ultrasound score of

>3 had a sensitivity of 96.8% and specificity of 77% for malignant ovarian lesion.

Sensitive and Specific methods for Pre operative diagnosis provide a rational basis of

referral before diagnostic laparotomy. Combining three criteria serum Ca125 level,

ultrasound score and menopausal status gives RISK OF MALIGNANCY INDEX

(RMI) that is more effective in discriminating between malignant and benign lesion as

compared to individual methods statistically.8

Using a RMI cut off level of 200 the sensitivity was 85% and specificity was

97%. Patients with RMI score greater than 200 had, on average, 42 times the
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background risk of malignancy and those with lower values had, 0.15 times the

background risk. 8

A prospective study was conducted in 173 women in Norway for evaluation of

a risk of malignancy index based on serum CA 125, ultrasound findings and

menopausal status in the pre-operative diagnosis of pelvic masses. Using a RMI cut

off level of 200 to indicate malignancy, it gave a sensitivity of 80%, specificity 92%

and PPV of 83%.9

Another similar cross sectional study was done on 158 women in Brazil

between 1996-1998.The best individual performance was found in CA 125 sensitivity

of 78%, specificity of 75%. Followed by ultrasound score sensitivity 75% and

specificity 73% and menopausal status sensitivity 73% and specificity 69% The

performance obtained for RMI at cut off level 150 was sensitivity and specificity of

79%.64

A study evaluated the ability of RMI to discriminate benign from malignant

pelvic masses in 140 women between January 1998 and June 1999. Using an RMI

cutoff level of 200 to indicate malignancy, the RMI derived from this data set gave a

sensitivity of 87.3%, a specificity of 84.4%, and a positive predictive value of 82.1%.

The study concluded that, RMI is able to correctly discriminate malignant from

benign pelvic mass. It can be introduced easily into clinical practice to facilitate the

selection of patients for primary surgery.65

A study to evaluate the ability of RMI to discriminate between benign and

borderline or malignant ovarian tumor enrolled 209 women with pelvic masses

admitted for laparotomy between January 2002 and December 2007. Using a cut-off

level of 200 to indicate malignancy, the RMI 1 gave sensitivity of 70.6%, specificity
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of 83.9%, PPV of 75%, and NPV of 80.6%. The RMI 2 gave sensitivity of 80%,

specificity of 78.2%, PPV of 71.6%, and NPV of 85.1%. The RMI 2 was significantly

better in predicting malignancy than RMI 1.  Authors concluded that, the RMI is able

to discriminate between benign and borderline or malignant ovarian tumor.66

A study aimed to evaluate the use of RMI in primary evaluation of patients

with adnexal masses in daily clinical practice recruited 151 women with adnexal

masses. Using a cut-off level of 238 to indicate malignancy, the RMI showed a

sensitivity of 89.5%, a specificity of 96.2%, a PPV of 77.3%, a NPV of 98.4% and an

accuracy of 95.4%. Study concluded that, RMI is a simple, easily applicable method

in the primary evaluation of patients with adnexal masses of high risk of malignancy,

resulting in timely referal to gynecological oncology centers for suitable surgical

operations.67

Another study to validate the use of RMI ≥200 as a tool for preoperative

identification of ovarian cancer at a tertiary center enrolled 1159 women with pelvic

mass. There were 778 women diagnosed with benign pelvic mass, while 251 had

ovarian cancer and 74 had borderline ovarian tumor. Fifty-six women were diagnosed

with other forms of cancer. Sensitivity and specificity for ovarian cancer vs. benign

pelvic mass for RMI ≥200 were 92 and 82%, respectively. Corresponding positive

and negative predictive values were 62 and 97%. Authors concluded that, RMI ≥200

is a reliable tool for identifying patients with ovarian cancer or pelvic masses at a

tertiary centre to select patients for further preoperative examinations.68



Methodology

Page 31

METHODOLOGY

The present study was conducted in the Department of Obstetrics and

Gynecology, KLE’S Dr. Prabhakar Kore Hospital and Medical Research Centre,

Belgaum.

Study design

The study design was a one year cross sectional study.

Study duration and period

This one year study was conducted during the period from January 2012 to

December 2012.

Place

The present study was conducted at Department of Obstetrics and

Gynaecology, KLES Dr. Prabhakar Kore Hospital and Medical Research Centre,

Belgaum a tertiary care hospital attached to Jawaharlal Nehru Medical College,

Belgaum.

Source of data

Women suspected to have ovarian lesions on ultrasonography and who

underwent laparotomy for the same were enrolled in the study.

Sample size

A total of 74 women suspected to have ovarian lesions were studied.
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Sampling procedure

 The sample size was calculated considering the prevalence based on the

formula as below. Sample size – 64 patients

 Calculated from formula as below

 n=4pq/d2

 Where,

P = Sensitivity 80%

q = 100-P

d = Error 10%

 Hence, 4 × 80 × 20 / 102

 Therefore, n=64

 Hence the sample size of 64 was planned. However during the study period 74

women fulfilled the selection criteria and hence were enrolled in the study.

Selection criteria

Inclusion

 Any ovarian mass suspected on sonography with either one of the parameters

above 5 cm.
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Exclusion

 Women with previous bilateral salpingoopherectomy

 Women with previously treated carcinoma.

Ethical clearance

The study ethical clearance was obtained from the Institutional Ethical

committee, Jawaharlal Nehru Medical College, Belgaum.

Informed Consent

Women fulfilling selection criteria were explained about the nature of the

study and a written informed consent was obtained (Annexure I) prior to the

enrolment.

Method of collection of data

After the enrollment demographic data and obstetric history were obtained.

Further these women were subjected to thorough clinical examination. These findings

were recorded on a predesigned and pretested proforma (Annexure II).

Investigations

The selected women underwent investigations such as serum CA125 and

ultrasound. Transabdominal / transvaginal scan was performed by single observer

(Sonologist) using the 3.5 Mhz of PHILIPS HD II machine to calculate USG score.
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Outcome variables

RMI index

It combines three pre-surgical features viz;

 Serum CA125 (Measured in IU/mL) – May vary between zero and hundreds

or even thousands (CA125)

 Menopausal status (M) which is interpreted as

o 1 = pre-menopausal

o 3 = post-menopausal

 Ultrasound score (U) – Which is interpreted based on New weighted scoring

system (Learner et al)69

Parameter 0 1 2 3

Wall structure Smooth/ small

irregularites <3mm

- Solid or non

applicable

Papillarities

≥ 3mm

Shadowing Yes No - -

Septa None or thin < 3mm Thick ≥ 3 mm - -

Echogenicity Sonolucent or low

level echo or

echogenic core

- - Mixed or high
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Based on the New weighted scoring system the ultrasound score (U) is further

interpreted as

 0 for an ultrasound score of 0

 1 for an ultrasound score of 1

 3 for an ultrasound score of ≥ 2

Based on these variables RMI index is calculated as below;

RMI = U x M x CA125

Based on the RMI 1 index values the lesions were interpreted as benign if the

RMI score was < 200 and malignant if the score was > 200.

Histopathological report

Ovary tissue specimens were received in 10% formalin. Ovarian tissue was

grossly examined first and findings were noted. The laterality, size, consistency,

cystic content and presence of solid areas, necrosis, hemorrhage and papillae and any

other suspicious appearing areas.

Fixative used for specimen

The fixative used for fixation of tissue was 10% formalin. For fixation,

volume of the formalin used was twenty times the volume of the specimen. After

receiving the specimen in formalin, assigning the laboratory number was done in all

the cases.
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Processing of specimen

After fixation tissue was dehydrated by passing the tissue through a series of

ascending grades of alcohol.Then clearing was done by passing it through two

changes of xylene. Tissue embedding was done in molten paraffin wax. Wax blocks

were made using Leuckhart’s mould.Thin sections of four microns were cut, slides

were prepared and stained by Harris’ Haematoxylin and Eosin stain.

Harris’Haematoxylin and Eosin staining procedure:

Solutions:

Differentiating solution

1% acid alcohol

1 mL of concentrated HCL

100 mL of 70% of ethanol

Scott solution

1 L tap water

10 g magnesium sulphate

2 g sodium bicarbonate

Staining procedure:

1. Deparaffinise the sections and take to water.

2. Stain the section in Harris’ Haematoxylin (Sigma ) for two minutes thirty

seconds.
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3. Rinse in running tap water.

4. Differentiate in 1%acid alcohol 1-6 dips.

5. Rinse in running tap water.

6. Blue in Scott’s tap water substitute solution for 5 seconds to 2 minutes.

7. 95%ethanol.

8. Alcoholic Eosin Y for 30 seconds.

9. 100% ethanol 5 dips x 3 changes.

10. Clear in xylene and mount with DPX (Di Butyl Pthylate Xylene).

H and E stained sections were examined microscopically and histologic

interpretation was done.

Statistical analysis

The data obtained was coded and entered into Microsoft Excel Worksheet

(Annexure III). The categorical data was expressed as rates, ratios and proportions

and continuous data was expressed as mean ± standard deviation (SD). The

categorical data was analysed using chi-square test The accuracy of RMI in

differentiating benign and malignant lesions was determined by sensitivity,

specificity, positive predictive value and negative predictive value. Kappa agreement

was used to correlate the agreements. A ‘p’ value of less than or equal to 0.05 was

considered as statistically significant.
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RESULTS

This one year cross sectional study was conducted in the Department of

Obstetrics and Gynecology, KLE’S Dr. Prabhakar Kore Hospital and Medical

Research Centre, Belgaum. A total of 74 women suspected to have ovarian lesions

were studied from January 2012 to December 2012.

The data obtained was coded and entered into the master chart (Annexure IV).

The data was analysed and the final observations were tabulated as below.
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Table 1. Total number of cases

Type

Distribution (n=74)

Number Percentage

Not operated 10 13.70

Findings available 64 87.67

Total 74 100.00

In the present study of the 74 women, 10 (13.51%) were not operated and in

the remaining 64 (87.67%) the histopathological reports were available. Hence 64

cases were studied.
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Table 2. Age distribution

Age group (Years)
Distribution (n=64)

Number Percentage

20 or less 10 15.63

21 to 30 17 26.56

31 to 40 7 10.94

41 to 50 19 29.69

51 to 60 6 9.38

> 60 5 7.81

Total 64 100.00

In the present study 26.56% of the women presented with age between 21 to

30 years and 29.69% between 41 to 50 years. The mean age of the study population

was 38.41 ± 15.71 years.
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Table 3. History and presenting complaints

Characteristics

Distribution (n=64)

Number Percentage

History of pelvic surgery 16 25.00

Pain abdomen 62 96.88

Mass per abdomen 36 56.25

In this study of the 64 women studied, 96.88% of the women presented with

pain abdomen and 56.25% with mass per abdomen. The history of pelvic surgery was

noted in 25% of the women.
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Table 4. Parity status

Parity
Distribution (n=64)

Number Percentage

Nulli gravida / para 7 10.94

Primi 10 15.63

Multi 47 73.44

Total 64 100.00

In this study most of the women (73.44%) reported multi parity while 15.63%

were primiparous.

73.44%
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Table 5. Menopausal status

Menopause
Distribution (n=64)

Number Percentage

Premenopausal 41 64.06

Post menopausal 23 35.94

Total 64 100.00

In the present study 64.06% of the women presented with pre menopausal

status while 35.94% reported post menopausal state.

35.94%
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Table 6. CA 125

CA 125 levels (IU/mL)
Distribution (n=64)

Number Percentage

< 35 45 70.31

≥ 35 19 29.69

Total 64 100.00

In this study 70.31% of the women had serum CA 125 levels of < 35 while

29.69% had ≥ 35. The mean serum CA125 levels were 178.10 ± 646.56.

29.69%
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Table 7. USG score

USG score
Distribution (n=64)

Number Percentage

0 0 0.00

1 21 32.81

3 43 67.19

Total 64 100.00

In the present study the USG score of one was noted in 32.81% of the women

while 67.19% had USG score of three. The mean USG score of the study population

was 3.08 ± 2.32.

67.19%
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Table 8. RMI score

RMI Score
Distribution (n=64)

Number Percentage

< 200 44 68.75

≥ 200 20 31.25

Total 64 100.00

In this study RMI score was found to be <200 in 68.75% of the women and in

31.25% of the women it was ≥ 200. The mean RMI scores were 1485.48 ± 5835.41.

31.25%
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Table 9. Histopathological findings

Findings

Distribution (n=64)

Number Percentage

Benign 49 76.56

Malignant 15 23.44

Total 64 100.00

In the present study the histopathological reports showed benign lesions in

76.56% of the women while in 23.44% of the women malignant lesions were noted.

Graph 9. Histopathological findings
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Table 10. Histopathological findings – Benign lesions

Benign lesions
Distribution (n=49)

Number Percentage

Serous cystadenoma 12 24.49

Mucinous cystadenoma 11 22.45

Serous cyst 5 10.20

Ovarian serous cyst 3 6.12

Ovarian haemorrhagic cyst 3 6.12

Simple cyst 2 4.08

Dermoid cyst 2 4.08

Ovarian dermoid cyst 2 4.08

Ovarian cystadenofibroma 1 2.04

Ovarian mucinous cystadenoma 1 2.04

Mesenteric tumour 1 2.04

Ovarian serouscystadenoma 1 2.04

Ovarian simple cyst 1 2.04

Papillary serous cystadenoma 1 2.04

Mass of unknown origin 1 2.04

Mixed serous and mucinous cystadenoma 1 2.04

Granulosa cell tumor 1 2.04

Total 49 100.00

In the present study the commonest diagnosis in the benign lesions was serous

cystadenoma in (24.49%) while mucinous cystadenoma was noted in 22.45% of the

women. The distribution of other lesions is as shown in table 9.
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Table 11. Histopathological findings – Malignant lesions

Malignant lesions
Distribution (n=15)

Number Percentage

Papillary adenocarcinoma 3 20.00

Mucinous cystadenocarcinoma 2 13.33

Ovarian adenocarcinoma 2 13.33

Serous papillary adenocarcinoma 2 13.33

Ovarian papillary serous tumor 1 6.67

Ovarian serous adenocarcinoma 1 6.67

Brenner tumor 1 6.67

Ovarian dysgerminoma 1 6.67

Tube adenocarcinoma 1 6.67

Yolksac tumor 1 6.67

Total 15 100.00

In the present study the commonest diagnosis in the malignant lesions

included papillary adenocarcinoma (20%) and, mucinous cystadenoma carcnoma,

ovarian adenocarcinoma and serous papillary adenocarcinoma (13.33% each). The

distribution of other malignant lesions is as shown in table 10.
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Table 12. Comparison of menopausal status and HPR

Menopause

RMI findings

Total

≥ 200 < 200

No % No % No %

Premenopausal 3 7.32 38 92.68 41 100.00

Post menopausal 12 52.17 11 47.83 23 100.00

Total 15 23.44 49 76.56 64 100.00

p < 0.001

In the present study of the 41 women with premenopausal status RMI

findings showed 7.32% women with RMI ≥ 200 while 92.68% had RMI score of <

200. This difference was statistically significant (p<0.001).
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Table 13. Accuracy of CA 125 in comparison to histopathology

Histopathological report

CA125

Total

≥ 35 < 35

Malignant 13 2 15

Benign 6 43 49

Total 19 45 64

Kappa=0.681 p < 0.001

Sensitivity (%) Specificity (%) PPV (%) NPV (%)

86.67 87.75 68.42 95.56

In the present study of the 19 women with CA125 score of ≥ 35, 13 had

malignant lesions on histopathology while 6 women had benign lesions. The

sensitivity of CA125 in predicting malignant lesions as compared to histopathology

was 86.67% with 87.75% specificity.
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Table 14. Accuracy of USG scoring in comparison to histopathology

Histopathological report

USG score

Total

≥ 5 < 5

Malignant 10 5 15

Benign 10 39 49

Total 20 44 64

p < 0.001

Sensitivity (%)
Specificity

(%)

PPV

(%)

NPV

(%)

66.66 79.59 50.00 88.63

In this study of the 20 women with USG score of ≥ 5, 10 each had malignant

and benign lesions on histopathology. The sensitivity of USG score in predicting

malignant lesions as compared to histopathology was 66.66% with 79.59%

specificity.
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Table 15. Accuracy of RMI Index in comparison to histopathology

RMI Index

Histopathology

Total

Malignant Benign

≥ 200 14 6 20

< 200 1 43 44

Total 15 49 64
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Kappa=0.727 (Substantial agreement) p < 0.001

Sensitivity (%) Specificity (%) PPV (%) NPV (%)

93.33 87.76 70.00 97.73

In the present study of the 15 malignant lesions on histopathology, 14 had

RMI score ≥ 200 while 1 women had RMI score of < 200. The sensitivity of RMI in

predicting malignant lesions as compared to histopathology was 93.33% with 87.76%

of specificity.
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DISCUSSION

A pelvic mass is one of the most frequent indications for referral to specialist

gynecologists. Often, these pelvic masses are malignant and require surgical

treatment. Up to 24% of ovarian tumors in premenopausal women are malignant and

up to 60% are malignant in postmenopausal women8.

The preoperative diagnosis of whether a mass is malignant cannot always be

made with current diagnostic modalities. Surgery can be optimally planned if an

ovarian neoplasm is known to be benign or malignant in advance. The type of surgical

procedure and the experience of the surgeon are important factors for the prognosis of

ovarian cancer. An improved method for preoperative discrimination of a pelvic mass

would result in more women receiving first-line therapy from appropriately trained

and experienced personnel . For such referrals to be efficient, improved specific and

sensitive methods for diagnosing ovarian cancers are needed.

Many investigators have employed a variety of sonographic variables in an

attempt to predict a malignancy, including Doppler analysis. A number of articles

have discussed ovarian tumors and the panel of different tumor markers .Various

combined methods for evaluating the risk of ovarian cancer in women have been

proposed .

The risk of malignancy index (RMI) is a simple scoring system based on

menopausal status, ultrasound, and serum concentrations of CA-125. This has given

much better results than a single parameter. The RMI can be applied in less

specialized centers.



Discussion

Page 56

The present study was aimed to assess the diagnostic value of RMI in

discriminating benign from malignant ovarian diseases. This study was conducted on

a total of 74 women suspected to have ovarian lesions from January 2012 to

December 2012 in the Department of Obstetrics and Gynecology, KLE’S Dr.

Prabhakar Kore Hospital and Medical Research Centre, Belgaum. Of the 74 women,

10 (13.51%) were not operated and in the remaining 64 (87.67%) the

histopathological reports were available. Hence 64 cases were studied.

In this study the commonest age was 41 to 50 years (29.69%) followed by 21

to 30 years (26.56%) and the mean age was found to be 38.41 ± 15.71 years. These

results were in agreement with the findings in literature stating that, the ovarian

tumors can occur at any age but their peak incidence is in the reproductive age group.

In the present study of the 64 women studied, 96.88% of the women presented

with pain abdomen and 56.25% with mass per abdomen. With regard to obstetric

history, most of the women (73.44%) reported were multiparous. The history of

pelvic surgery was present in 25% of the women.

In the present study almost two thirds of the women (64.06%) reported pre

menopausal status followed by post menopausal state (35.94%) The serum CA125

levels were < 35 in 70.31% of the women and 29.69% had ≥ 35 with mean serum

CA125 levels being 178.10 ± 646.56. Based on USG findings the score of one was

found in 32.81% of the women while 67.19% had USG score of three with mean USG

scores being 3.08 ± 2.32.
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In this study RMI score was calculated to be <200 in 68.75% of the women

and in 31.25% of the women it was ≥ 200. The mean RMI scores were 1485.48 ±

5835.41.

In the present study, 76.56% of the women had benign and 23.44% had

malignant lesions. A similar study to verify the effectiveness of the RMI in the

discrimination between benign lesions and malignant adnexal masses in clinical

practice reported benign tumor in 62.96% and malignant in 37.04% of the patients.

Another prospective study from Turkey to evaluate the ability of four risk of

malignancy indices (RMI) to detect malignant ovarian tumors on 100 women reported

that, 80% had benign and 20% had malignant disease.62

In this study, the commonest diagnosis in the benign lesions was serous

cystadenoma seen in 24.49% followed by mucinous cystadenoma seen in 22.45% of

the women while, the commonest diagnosis in the malignant lesions included

papillary adenocarcinoma (20%) and, mucinous cystadenocarcinoma, ovarian

adenocarcinoma and serous papillary adenocarcinoma (13.33% each). A prospective

study from Turkey also reported mucinous cystadenocarcinoma as the commonest

diagnosis in malignant cases (10 out of 20) and endometriosis in benign cases (27 out

of 80).62

Risk of malignancy index (RMI) is recommended in assessment of patients

with adnexal masses. In this study, of the 15 women with malignant lesions on

histopathology, 14 women had RMI score ≥ 200 while 1 woman had RMI score of <

200. The sensitivity of RMI in predicting malignant lesions as compared to

histopathology was 93.33% with 87.76% of specificity. Also of the 19 women with

CA125 score of ≥ 35, 13 had malignant lesions on histopathology while 6 women had
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benign lesions. The sensitivity of CA125 in predicting malignant lesions as compared

to histopathology was 86.67% with 87.75% specificity. Similarly, of the 20 women

with USG score of ≥ 5, 10 each had malignant and benign lesions on histopathology .

The sensitivity of USG score in predicting malignant lesions as compared to

histopathology was 66.66% with 79.59% specificity.

In the 1990s, Jacobs et al.8 originally developed the RMI, which is now termed

RMI 1. Tingulstad et al.9 developed their version of the RMI in 1996 and it is known

as RMI 2. In 1999, Tingulstad et al.9 modified the RMI, which is termed RMI 3.

Yamamoto et al.70 created their own model of a malignancy risk index. They added

the parameter of the tumor size (S) to the RMI and have termed it the RMI 4. Jacobs

et al. originally developed the RMI, and subsequently the same group reproduced the

results in a second patient group, establishing the superiority of RMI over the

individual parameters8.

Jacobs et al in his study8 assessed age, ultrasound score, menopausal status, a

clinical impression score and serum CA 125 level to see how they could best

distinguish between patients with benign (n=101) and malignant (n=42) pelvic

masses. Each criteria used alone provided statistically significant discrimination. The

most useful individual criteria were a serum CA 125 level of 30 U/ml (sensitivity

81%, specificity 75%) and an ultrasound score of 2 (sensitivity 71%, specificity 83%).

Three criteria could be combined in a risk of malignancy index (RMI) which is simply

calculated using the product of the serum CA 125 level (U/ml), the ultrasound scan

result (expressed as a score of 0, 1 or 3) and the menopausal status (1 if

premenopausal and 3 if postmenopausal). This index was statistically virtually as

effective a discriminant between cancer and benign lesions as more formal methods.
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Using an RMI cut-off level of 200, the sensitivity was 85% and the specificity was

97%. Patients with an RMI score of greater than 200 had, on average, 42 times the

background risk of cancer and those with a lower value 0.15 times the background

risk. These findings were comparable with the present study where the sensitivity of

RMI in predicting malignant lesions as compared to histopathology was 93.33% with

87.76% of specificity.9

Similar results were reported in recent study where sensitivity of RMI was

83.33%, specificity 94.12%, positive predictive value was 89.29% and negative

predictive value was 90.57% using RMI cut off value of 200.9

The RMI has been evaluated in 16 studies51,52,53,54,55. Since its description by

Jacobs in 1990 he described a cutoff level of 200, with a sensitivity of 85% and a

specificity of 97%.12 However, most studies evaluate a range of cutoff levels varying

between 25 and 250. When 200 was used as cutoff level, the pooled estimate for

sensitivity was 78% (95% CI 71–85%) for a specificity of 87% (95% CI 83–91%).14–

17,20,58–65) At a cutoff level of 50, the pooled estimate for sensitivity was 91%

(95% CI 85–97%) for a specificity of 74% (95% CI 69–80%).

In 1996, Tingulstad described an adjustment of the Risk of Malignancy Index,

named RMI II which is based on the same product as RMI I except that the score for

menopause is 1 for premenopausal status and 4 for postmenopausal status and the

ultrasound score is expressed as 1 or 4. The score of RMI II varies between 1 and

infinity. RMI II is evaluated in seven studies. When 200 was used as cutoff level, the

pooled estimate for sensitivity was 79% (95% CI 71–87%) for a specificity of 81%

(95% CI 72–90%).52,60,61,62.
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Finally, an RMI III and RMI IV also have been developed. RMI III and RMI

IV both apply different ultrasound scores compared with RMI I and RMI II. RMI III

is evaluated in one study and showed at validation a sensitivity and specificity of 74%

and 91%, respectively. RMI IV has not been validated in other studies70.

In 2001 Manjunath et al. compared RMI 1, RMI 2, and RMI 3 with each other

and also confirmed that there was no statistical difference between these three indices

in benign - malignancy discrimination. 71

In a study by Clarke et al. , using a cut-off of 120, found that RMI 1 had a

sensitivity of 72% and a specificity of 87%; RMI 2 had a sensitivity of 76% and a

specificity of 81%; RMI 3 had a sensitivity of 74% and a specificity of 84%. 72

In 2009 Yamamoto et al.developed their own RMI by using tumor size and

called it RMI 4. Their study confirms that, at a cutoff level of 450, the accuracy of the

RMI 4 was better than RMI 1 (p=0.0013), RMI 2 (p=0.0009) and RMI 3 (p=0.0013)

with a cutoff level of 200. They observed that at a cutoff level of 450 the sensitivity,

specificity, positive predictive value, negative predictive value and accuracy were

respectively, 86.8%, 91.0%, 63.5%, 97.5%, and 90.4%.70

A review reported that, when the Risk of Malignancy Index was applied with a

sensitivity of 78% and a specificity of 87% to a woman with an adnexal mass and a

prior probability of disease of 10%, the post test probability for a woman with an Risk

of Malignancy Index above the threshold of 200 would have a probability of

malignancy of 40%, whereas a woman with an Risk of Malignancy Index below this

threshold would have a probability of disease of 2.7%. However it should be consider

that this test already combines information on CA 125 level, ultrasound scan result,
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and menopausal state, thus limiting the possibility of differentiation of the prior

probability of disease. However, a distinction between a probability before surgery of

2.7% compared with 40% is clinically useful.

Overall, the RMI is a simple method that can be used by general gynecologists

to aid in selecting a patient for referral to cancer centers for primary surgery.
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CONCLUSION

Based on the results of this study which showed the sensitivity of RMI in

predicting malignant lesions when compared with histopathology was 93.33% with

87.76% of specificity with PPV of 70% and NPV of 97.73% it may be concluded that,

the RMI is a simple scoring system with higher accuracy in differentiating benign

from malignant ovarian masses and can be easily introduced in clinical practice and

can be the test of choice in the preoperative evaluation of the adnexal mass under

primary settings. Also since the RMI is high there is also a potential role in selection

of cases for conservative management or minimal invasive surgery.
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SUMMARY

The risk of malignancy index (RMI) is a simple scoring system based on

menopausal status, ultrasound, and serum concentrations of CA-125. This has given

much better results than a single parameter . The RMI can be applied in less

specialized centers.

The present study was aimed to assess the diagnostic value of RMI in

discriminating benign from malignant ovarian diseases.

This study was conducted on a total of 74 women suspected to have ovarian

lesions from January 2012 to December 2012 in the Department of Obstetrics and

Gynecology, KLE’S Dr. Prabhakar Kore Hospital and Medical Research Centre,

Belgaum.

In the present study 28.38% of the women presented with age between 21 to

30 years and 24.32% between 41 to 50 years. The mean age of the study population

was 38.7 ± 16.0 years.

In this study of the 74 women studied, 93.24% of the women presented with

pain abdomen and 48.65% with mass per abdomen. The history of pelvic surgery was

noted in 21.62% of the women.

In this study most of the women (70.27%) reported were multi parous while

17.57% were primiparous.

In the present study 63.51% of the women presented with pre menopausal

status while 36.49% reported post menopausal state.
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In this study 72.97% of the women had serum CA 125 levels of < 35 while

27.03 had ≥ 35. The mean serum CA125 levels were 178.10 ± 646.56.

In the present study the USG score of one was noted in 31.08% of the women

while 68.92% had USG score of three. The mean USG score of the study population

was 3.08 ± 2.32.

In this study RMI score was found to be <200 in 70.27% of the women and in

29.73% of the women it was ≥ 200. The mean RMI scores were 1485.48 ± 5835.41.

In the present study of the 74 women, 10 (13.51%) were not operated. In the

remaining the histopathological reports revealed 66.22% with benign and 20.27%

with malignant lesions.

In the present study the commonest diagnosis in the benign lesions was serous

cystadenoma in (24.49%) while mucinous cystadenoma was noted in 22.45% of the

women. The distribution of other lesions is as shown in table 9.

In the present study the commonest diagnosis in the malignant lesions

included papillary adenocarcinoma (20%) and, mucinous cystadenocarcinoma,

ovarian adenocarcinoma and serous papillary adenocarcinoma (13.33% each). The

distribution of other malignant lesions is as shown in table 10.

In the present study of the 15 malignant lesions on histopathology, 14 had

RMI score ≥ 200 while 1 women had RMI score of < 200. The sensitivity of RMI in

predicting malignant lesions as compared to histopathology was 93.33% with 87.76%

of specificity.
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In the present study of the 41 women with premenopausal status RMI findings

showed 7.32% women with RMI ≥ 200 while 92.68% had RMI score of < 200. This

difference was statistically significant (p<0.001).

In the present study of the 19 women with CA125 score of ≥ 35, 13 had

malignant lesions on histopathology while 6 women had benign lesions. The

sensitivity of CA125 in predicting malignant lesions as compared to histopathology

was 86.67% with 87.75% specificity.

In this study of the 20 women with USG score of ≥ 5, 10 each had malignant

and benign lesions on histopathology. The sensitivity of USG score in predicting

malignant lesions as compared to histopathology was 66.66% with 79.59%

specificity.

In the present study of the 20 women with CA125 score ≥ 35, 90% of the

women had RMI score of ≥ 200 and 10% had RMI scores of < 200. This difference

was statistically significant (p<0.001).

In the present study of the 23 women with USG score of ≥ 5, 65.22% of the women

had RMI score of ≥ 200 and 34.78% women had RMI scores of < 200. This difference

was statistically significant (p<0.001).
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ANNEXURE-II
DATA COLLECTION INSTRUMENT

TITLE: EFFECTIVENESS OF RISK OF MALIGNANCY INDEX TO

DIFFERENTIATE BENIGN FROM MALIGNANT OVARIAN MASSES

Serial Number Date

OPD No. IP No.

Patients Name ___________________________________________________

Age: years

Address: _______________________________________________________

Contact No. _______________________

Parity a. Nulli gravida b. Nulli para

c. Primi para d. Multi para

History of previous pelvic surgery

a. Yes b. No

Symptoms

Pain in abdomen a. Yes b. No

Mass per abdomen a. Yes b. No
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Risk of malignancy index scores

Menopausal status a. Pre menopausal (1) b. Post menopausal (3)

CA 125

Variables to be measured in scan TVS/TAS: (Tick the variables which applied out of

the 4 major variables)

Inner wall structure

Smooth or irregularities < 3 mm (0)

………………………………… (1)

Solid or non applicable (2)

Pappilarities > 3 mm (3)

Shadowing

Yes (0)

No (1)

Septa

No septa or thin < 3 mm (0)

Thick > 3 mm (1)

Echogenicity

Sonulucent/Low level echo or echogenic core (0)

………………………………………………. (1)

………………………………………………. (2)

Mixed or high (3)

Total score

USG score for RMI

RMI index

Menopausal status x USG score x CA 125

Histopathological report
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1 447041 45 m 3 + + + 81.00 0 1 1 1 3 3 729 M Ovarian adenocarcinoma L M
2 446950 35 m 1 + + - 64.50 0 1 1 0 2 3 194 B Mucinous cystadenoma R B
3 450167 55 m 3 - + + 10.00 0 1 1 0 2 3 90 B Ovarian dermoid cyst R B
4 448952 48 m 1 - + + 7.20 0 1 0 1 2 3 22 B Ovarian dermoid cyst R B
5 451621 48 m 3 + + - 96.10 0 1 0 0 1 1 288 M Ovarian haemorrhagic cyst R B
6 451621 48 m 3 + + - 96.10 0 1 0 1 2 3 865 M Ovarian serous adenocarcinoma L M
7 452129 20 p 1 - + + 1.70 0 1 0 0 1 1 2 B Ovarian cystadenofibroma R B
8 448891 20 p 1 - + + 2.10 0 1 0 0 1 1 2 B Serous cystadenoma L B
9 460338 45 m 1 - + + 230.00 2 1 0 3 6 3 690 M Mass of unknown origin - B
10 459597 30 p 1 - + - 78.00 2 1 0 3 6 3 234 M Ovarian haemorrhagic cyst L B
11 459677 70 m 3 + + + 13.70 0 1 1 0 2 3 123 B Mixed serous and mucinous cystadenoma R B
12 488789 51 m 1 - + + 5.20 0 1 1 3 5 3 16 B Mucinous cystadenoma - B
13 497256 45 m 3 - + - 9.10 0 1 0 0 1 1 27 B Serous cyst R B
14 469747 72 m 3 - + - 10.00 0 1 1 0 2 3 90 B Ovarian serous cyst L B
15 474580 35 m 1 - + - 23.30 3 1 0 3 7 3 70 B Ovarian serous cyst R B
16 473752 28 p 1 - + - 9.80 0 1 0 0 1 1 10 B Ovarian serous cyst R B
17 475898 27 m 1 - + + 7.30 0 1 0 0 1 1 7 B Ovarian haemorrhagic cyst R B
18 2092798 30 m 1 - + - 6.20 3 1 0 3 7 3 19 B Not operated R -
19 2092798 30 m 1 - + - 6.20 3 1 0 3 7 3 19 B Not operated L -
20 479151 41 m 1 - + - 4.40 0 1 0 0 1 1 4 B Ovarian simple cyst R B
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21 2143844 19 p 1 - - - 4.10 0 1 0 0 1 1 4 B Not operated - -
22 485119 68 m 3 - + + 26.00 0 1 1 3 5 3 234 M Not operated - -
23 494000 48 m 3 + + - 13.50 0 1 1 3 5 3 122 B Serous cystadenoma B
24 218342 56 m 1 - - - 20.00 0 1 1 0 2 3 60 B Dermoid cyst R B
25 447451 70 m 3 - + + 65.00 3 1 1 2 7 3 585 M Papillary adenocarcinoma L M
26 484371 70 m 3 - + + 65.00 3 1 1 3 8 3 585 M Papillary adenocarcinoma R M
27 274484 51 m 3 - + + 55.00 3 1 1 0 5 3 495 M Papillary adenocarcinoma M
28 424122 50 m 3 + + + 89.00 2 1 0 3 6 3 801 M Ovarian adenocarcinoma R M
29 483183 28 m 1 - + + 12.00 0 1 1 0 2 3 36 B Ovarian mucinous cystadenoma R B
30 483867 16 p 1 - + + 7.20 0 1 0 0 1 1 7 B Serous cystadenoma R B
31 490226 48 m 3 + + + 80.00 2 1 1 3 7 3 720 M Mucinous cystadeno carcinoma R M
32 490226 48 m 3 + + + 80.00 2 1 1 3 7 3 720 M Mucinous cystadeno carcinoma L M
33 492783 57 m 3 - + - 3916.00 0 1 1 0 2 3 35244 M Tube adenocarcinoma L M
34 495547 20 p 1 - + - 9.50 0 1 1 0 2 3 29 B Serous cystadenoma R B
35 495547 20 p 1 - + - 10.00 0 1 1 0 2 3 30 B Serous cystadenoma L B
36 496006 25 m 1 - + - 57.50 0 1 0 3 4 3 173 B Mucinous cystadenoma R B
37 497069 58 m 1 - + - 8.60 2 1 0 3 6 3 26 B Granulosa cell tumor R B
38 500491 13 p 1 - + + 298.10 0 1 0 3 4 3 894 M Ovarian dysgerminoma R M
39 487171 25 m 1 8.40 0 1 0 0 1 1 8 B ovarian serouscystadenoma L B
40 228644 50 m 3 - + + 13.60 0 1 0 0 1 1 41 B Serous cystadenoma R B
41 2311912 28 p 1 - + - 4.60 0 1 0 0 1 1 5 B Not operated - -
42 2311243 27 m 1 - + - 3.40 0 1 0 0 1 1 3 B Not operated - -
43 486795 30 m 1 - + - 5.80 0 1 0 0 1 1 6 B Serous cyst R B
44 209976 27 p 1 - + - 9.20 0 1 0 0 1 1 9 B Not operated - -
45 502610 15 1 - + + 8.90 0 1 0 0 1 1 9 B Yolksac tumor L M
46 521099 50 m 3 + + - 8.10 0 1 0 0 1 1 24 B Serous cystadenoma R B
47 539983 35 m 1 - + - 23.30 0 1 1 0 2 3 70 B Papillary serous cystadenoma L B
48 501143 70 m 3 - + + 7.50 0 1 0 0 1 1 23 B Mucinous cystadenoma L B
49 516863 34 m 1 - + - 6.50 0 1 0 1 2 3 20 B Simple cyst R B
50 524087 30 m 1 + + + 8.00 0 1 0 0 1 1 8 B Dermoid cyst R B
51 506678 14 - 1 - + - 11.60 0 1 0 0 1 1 12 B Serous cystadenoma L B
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52 506678 28 p 1 - + - 11.60 0 1 0 0 1 1 12 B Serous cystadenoma R B
53 509956 50 m 3 + + - 22.50 3 1 0 3 7 3 203 M Brenner tumor - M
54 515947 28 p 1 - + - 6.00 0 1 0 1 2 3 18 B Mucinous cystadenoma L B
55 521099 23 - 1 - + - 6.20 0 1 0 0 1 1 6 B Serous cystadenoma R B
56 519950 40 m 3 31.00 3 1 1 3 8 3 279 M MESENTERIC TUMOUR B
57 526448 28 m 1 - + - 31.20 0 1 0 3 4 3 94 B Mucinous cystadenoma R B
58 526448 28 m 1 - + - 31.20 0 1 0 0 1 1 31 B Mucinous cystadenoma L B
59 526381 25 m 1 - + - 8.00 0 1 0 3 4 3 24 B Serous cystadenoma R B
60 526585 70 m 3 + + + 2968.30 2 1 0 0 3 3 26715 M Not operated - -
61 526859 14 - 1 - + + 4.10 0 1 1 0 2 3 12 B Serous cyst R B
62 526859 14 - 1 - + + 4.10 0 1 1 0 2 3 12 B Serous cyst L B
63 434382 32 m 3 - + 34.00 2 1 0 3 6 3 306 M Mucinous cystadenoma R B
64 516086 25 m 1 10.00 0 1 0 0 1 1 10 B Serous cyst R B
65 528304 53 m 3 + - + 10.00 0 1 0 0 1 1 30 B not operated - -
66 528304 53 m 3 + - + 10.00 0 1 0 1 2 3 90 B not operated - -
67 533379 47 m 1 - + + 66.90 3 1 1 0 5 3 201 M Ovarian papilary serous tumor L M
68 533379 47 m 1 - + + 66.90 0 1 0 1 2 3 201 M Serous cystadenoma R B
69 536631 45 m 1 - + + 13.40 3 1 1 3 8 3 40 B Mucinous cystadenoma L B
70 536632 28 m 1 - + + 8.80 0 1 1 3 5 3 26 B Mucinous cystadenoma R B
71 537073 32 m 1 - + - 13.10 0 1 0 0 1 1 13 B Simple cyst L B
72 537713 50 - 3 - + + 2060.00 0 1 1 3 5 3 18540 M Serous papillary adenocarcinoma L M
73 537713 50 - 3 - + + 2060.00 0 1 1 3 5 3 18540 M Serous papillary adenocarcinoma R M
74 524258 30 m 1 - + - 5.4 0 1 0 0 1 1 5.4 B Mucinous cystadenoma R B
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ANNEXURE-III

KEY TO MASTER CHART:

M: Malignant

B: Benign

p: Primigravida

m: Multigravida

L: Left side

R: Right side

(+): Present

(−): Absent
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ANNEXURE-I
INFORMED CONSENT FORM FOR PARTICIPATION IN

THE RESEARCH STUDY

TITLE: Effectiveness of Risk of malignancy index (RMI) to differentiate

benign from malignant ovarian masses – A cross sectional study.

Objective/ Purpose of the study: We request you to participate in a study

conducted by Dr.Snehal  Shintre, Mobile no: 7353166104,Postgraduate in

the Department of Obstetrics and Gynaecology KLE University’s

Teaching Hospital, Belgaum, under the direct supervision and guidance of

Dr. M. C. Metgud MD,FICOG Professor, Department of Obstetrics and

Gynaecology, KLE University’s Teaching Hospital, Mobile no;

9448527667.The study is an attempt to study the effectiveness of Risk of

malignancy index (RMI) to differentiating benign from malignant ovarian

masses. Patient who fulfill the eligibility criteria will be included in the

study. Your participation in the study will help us to derive a conclusion,

which will be beneficial to the larger population.

Procedures: You will be asked to provide some personal identification

information and gyanecological history relevant to the study. You will be

subjected to investigations for CA125, USG and histopathological reports.
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Risk and Benefits: There are no additional risks involved in the

procedure. There will be no financial incentives for being a part of the

study.

Your participation in the study is purely voluntary. Your decision will not

affect your relationship with the institute or in the standard of care

provided to you.

You are free to withdraw at any time during study.

Privacy and confidentiality: Every effort will be made to protect the

confidentiality of the information provided by you. Results of the study

may be published for scientific purposes, but your name will not be used.

If you have any questions about the study, you can contact Dr M. C.

Metgud MD,FICOG., Professor Department of Obstetrics and Gynaecology. In

case you need any further information regarding your rights as a study

participant, you may please contact Dr. V. D. Patil, Principal and Dr. P. V.

Patil, Chairman of JNMC, Institute Ethics Committee, Mobile no:

9448190231.
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I volunteer and consent to participate in the study. I have read the consent

or have read to me. The study has been fully explained to me and I was

given an opportunity to ask questions and receive answers.

Signature/thumb impression of participant:

Signature/thumb impression of witness:

Signature of the investigator:

Date:
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