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ABSTRACT

Objectives: To determine the diagnostic accuracy of risk of malignancy index (RMI) in the preoperative prediction
of malignancy in ovarian masses by taking histopathological findings as gold standard.

Study Design: Cross-sectional survey

Place and Duration of Study: This study was conducted at Gynae Unit 111, Lady Willingdon Hospital Lahore and
duration was one year from 1.1.2013 to 31.12.2013.

Materials and Methods: 140 cases were recruited for the study. Blood drawn for serum Ca-125 level and sent to
hospital laboratory and pelvic ultrasound was done. For each risk of malignancy index was calculated value of RMI
> 200 was taken as positive.

Results: Patients were having the mean age 55.8+7.6. Comparison of malignancy index vs. histopathology for
prediction of malignancy in ovarian masses showed 64 malignant cases on histopathology and 69 on RMI.
Sensitivity rate: 89.0%, specificity: 84.2%, diagnostic accuracy: 86.4%, PPV: 82.6% and NPV: 90.1%.

Conclusion: The menopausal status, serum CA125 levels and ultrasound reports accumulated together can give us
risk of malignancy index which can provide the odds of development of ovarian malignancies.
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INTRODUCTION disease is diagnosed at a manageable stage.50% of
suspected malignancy patients are not directly referred

Among all the gynaecological malignancies, ovarian  to gynaecological cancer clinics ®. A recommendation
cancer is the third most commonly treated cancer and  of malignancy before operation can escort the
highest mortality rate even in developed countries. ®.  gynaecologist to refer the patient with alleged pelvic
For every 7 out of every 10 cases the diagnosis takes mass to oncological unit for suitable therapy.

place at late stage, which means the prognosis is poor, Abdominal or Vaginal ultrasound, colored Doppler
usually 70% patients die within 2 years and almost 90% ultrasound and markers of tumors can be used to assess
die within 5 years of diagnosis. It is due to above pelvic masses but none of these tests separately has
mentioned facts that has stimulated researches to find  shown meaningful performance for detection of
screening procedures for ovarian cancer. This cancer is ~ malignancy form clinically restrictor ovarian masses.
symptomatic and can be detected early if proper  The malignancy index is a score which is obtained by
screening methods are in place. Constant pelvic and  the formula which takes into account the menopausal
abdominal pain with continuing bloating and loss of  status, serum level of glycoprotein Ca-125 and results
appetite are most common symptoms .Among other  of ultrasound®. A risk of malignancy index of > 200 is
symptoms urinary complaints and change of bowel  an indication for referral to central oncology unit.
habits are more important @.The PPV is <1% for all  According to one study in Turkey sensitivity of RMI is
symptoms except abdominal distention. However if  85.4% and specificity 96.9% for determination of
symptoms are frequent and persistent, it helps to  malignancy in adnexal masses. Another study indicates
pinpoint patients of ovarian malignancy ®. If  RMI of 200 has sensitivity of 81% and specificity of
malignancy is suspected, pelvic ultrasound and Ca-125  86% in the detection of ovarian malignancy ©. An
level is ordered but for further details highly specific ~ extremely high specificity is a requirement of a
diagnostic tests are needed and it is important that the  screening strategy for ovarian cancer.

Objective of this study was to determine diagnostic
Assistant professor KEMU/Gynae Unit 111 Lady accuracy of RMI.(RiSk of ma"gnan?y inde_x) in the pre-
Willingdon Hospital, Ravi road Lahore. operative prediction of malignancy in ovarian masses as
Cell No.: 03334524635 there is controversies regarding exact sensitivity and
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MATERIALS AND METHODS

This cross sectional study was conducted at unit 111
Lady Willingdon Hospital Lahore for a period of one
year from 1.1.2013 to 31.12.2013. 140 cases were
recruited for the study by non probability sampling
technique taking expected percentage of ovarian masses
45% with sensitivity 85.4%, specificity 96.9% of RMI
in the detection of malignancy in patients with ovarian
masses by taking histopathology as gold standard.

Inclusion criteria was patients age 35 years and above,
Simple or complex cyst more than 5¢cm on ultrasound.
However, patients presenting with cyst accidents e.g.
rupture/torsion presented as acute abdomen, Pregnancy
with ovarian cyst, ovarian cyst with co-existing uterine
fibroid assessed on pelvic ultrasound were excluded
from the study. Patients were recruited from outpatients
department after approval from ethical committee of
hospital. Each patient was explained the purpose of the
study and only those who give an informed consent
were included. A detailed history was taken and

contingency table taking histopathological findings as
gold standard.

RESULTS

Majority of the patients, 73 (52.1%) were between 46-
55 years old and minimum patients 27 (19.3%) were
between 35-45 years of age. Mean age of the patients
was 55.8+7.6 (Table-1).

Table No.1: Age distribution n =140
Age (Year) Number Percentage
35-45 27 19.3
46-55 73 52.1
56-60 40 28.6
Total 140 100.0
Mean+SD 55.8+7.6

Table No.2: Comparison of malignancy index vs
histopathology for prediction of malignancy in
ovarian masses n =140

complete general physical, systematic and pelvic Risk of | Histopathology
examination was done. Blood was drawn for serum Ca- Malignancy (Gold Standard) Total
125 level and sent to hospital laboratory; pelvic index (RM1) | Malignant Benign
ultrasound was done by hospital senior radiologist. For Mali i 57 (TP 12 (EP 69
each patient risk of malignancy index was calculated alignan (TP) (FP)
value of RMI >200 was taken as positive. All patients  |-B€nign 07 (EN) 64 (TN) 1
were undergone Laparotomy and a specimen of cyst L Total 64 76 140
was sent for histopathological examination. Key: N
The data analysis was computer based. SPSS version 16 TP = True positive
was used for analysis. Initially, descriptive statistics FP = False positive
was calculated. The sensitivity, specificity, PPV, NPV FN = False negative
and accuracy of RMI in the prediction of malignancy in TN = True negative’
ovarian masses was calculated by generating 2x2
Table No.3: Sensitivity, Specificity and accuracy of RMI
True Positive % 100 =
o True Positive + False Negative B
Sensitivity rate 57
5717 x 100 = 89.0%
True Negative % 100 =
e True Negative + False Positive -
Specificity rate 64
64+ 12 x 100 = 84.2%
True Positive + True Negative
True Positive + False Negative + x 100 =
Diagnostic Accuracy True Negative + False Positive
SR x100= 86.4%
Table No.4: Positive Predictive Value (PPV) and Negative Predictive Value (NPV) of RMI
True Positive x 100 =
Predictive value of True Positive + False Negative B
Positive test 575Z > x 100 = 82.6%
True Negative -
True Negative + False Positive x 100 =
Predictive value of 64 _ 0
Negative test 64+7 X100 = 90.1%
S7 464 x 100 = 86.4%

57+64+12+7
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Comparison of malignancy index vs. histopathology for
prediction of malignancy in ovarian masses showed 64
malignant cases on histopathology and 69 on RMI.
True positive cases were 57, false positive 12, false
negative 7 and true negative cases were 64 (Table-2).
Sensitivity rate was 89.0%, specificity was 84.2%,
diagnostic accuracy was 86.4%, PPV was 82.6% and
NPV was 90.1% (Table 3 & 4).

DISCUSSION

Seventh most common cancer in women worldwide is
ovarian malignancy approximately accounting for four
percent of all cancers and with incidence rate of
200,000 each year . Ovarian cancer has 35% five year
survival rate which makes it the worst among
gynaecological cancers in terms of prognosis ®. The
prognosis is remarkably better if cancer is at early stage
(stage 1 or 2) with survival rate of 80-90% while
survival rate is reduced to 25% in late stage
cancer(stage 3 or 4)®. The problem is that only 3 out of
every 10 patients are diagnosed at early stages. There is
lack of screening tests, so the earlier diagnosis is
usually due to improved identification of symptoms (9,
Before lately, this cancer was considered a silent Killer
because of very few symptoms. The newly applied
guidance in UK mentions critical investigation only for
abnormal vaginal bleeding and palpable masses, but
these recommendations are not obligatory 9. Many of
recent studies show that this cancer is highly
symptomatic and symptoms go unacknowledged by
patients as well as physicians @2

Pain in the abdomen, abdominal distension, pain in the
pelvic region, frequency of urine, constipation
or diarrhea, abnormal vaginal bleeding, loss of
weight, abdominal bloating, and fatigue have all been
reported 3,

Malignancy index is suitable for discriminating
malignant form benign masses in those females who
have no sign of advanced stage ovarian cancer. This
index was more accurate in present population. The
strength of the index relays on the number of early and
advance stages of cancer and also on number of
malignant neoplasm and benign processes ¢4,

In present study, sensitivity was 89.0%, Specificity
84.2%, diagnostic accuracy 86.4%, PPV: 82.6% and
NPV: 90.1%.

In two studies conducted by Jacobs et al®™ and
Tingulstad et al 9, in the first study they found a
sensitivity of 73% and a specificity of 91%. In the
second study they found a sensitivity of 76% and
specificity of 82% in 1996, and 74% and 91%
respectively in 1999. The index showed itself useful in
referring patients with advanced neoplasia to a more
complex healthcare unit. These results are comparable
with our findings.

The risk of malignancy index plays a crucial role in
deciding which cases should be referred to oncological

units and it also allows the surgeon to select the certain
surgical procedure.

In another study done by Leelahakorn et al @7,
demonstrated the role of ultrasound reports, CA 125,
menopausal status, and one type of the RMI in
discriminating benign from malignant ovarian tumors.
For the RMI, the sensitivity, specificity, PPVVand NPV
were88.6%, 90.7%, 70.5%, and 97%, respectively.
These figures are comparable with our study.

CONCLUSION

In conclusion, when ultrasound profile, patient
menopausal status and serum CA 125 levels are
combined then the risk of malignancy index (RMI) is
calculated. This simple index can be useful in clinical
practice and can be an important tool in the
assessment of adnexal mass preoperatively .The
usefulness of this index extends to referrals of patients
with advanced neoplasia to suitable intricate healthcare
units, while this index does not give the prognostic
assessment. But, the performance of the existing index
must be tested in other studies in the same population
by using validation sample.

Conflict of Interest: The study has no conflict of
interest to declare by any author.

REFERENCES

1. Khaskheli M, Baloch S, Baloch AS. Gynecological
malignancies: a continuing threat in the developing
world. J Gynecol Surg 2010; 26:121-5.

2. Hamilton W, Peters TJ, Bankhead C, Sharp D.
Risk of ovarian cancer in women with symptoms in
primary care: population based case-control study.
BMJ 2009 25;339:b2998.

3. Goff BA, Mandel LS, Drescher CW, Urban N,
Gough S, Schurman KM, et al. Development of an
ovarian cancer symptom index: possibilities for
earlier detection. Cancer 2007; 109:221-7.

4. Bankhead C, Collins C, Stokes-Lampard H, Rose
P, Wilson S, Clements A, et al. Identifying
symptoms of ovarian cancer: a qualitative and
guantitative study. BJOG 2008;115:1008-14.

5. Sturgeon CM, Lai LC, Duffy MJ. Serum tumour
markers: how to order and interpret them. BMJ
2009;339:h3527

6. van den Akker PA, Aalders AL, Snijders MP,
Kluivers KB, Samlal RA, Vollebergh JH, et al.
Evaluation of the Risk of Malignancy Index in
daily clinical management of adnexal masses.
Gynecol Oncol 2010; 116:384-8.

7. Quaye L, Gayther SA, Ramus SJ, Di Cioccio RA,
McGuire V, Hogdall E, et al. The effects of
common genetic variants in oncogenes on ovarian
cancer survival. Clin Cancer Res 2008; 14:5833-9.

8. Berrino F, De Angelis R, Sant M, Rosso S, Lasota
MB, Coebergh JW, et al. Survival for eight major


http://www.ncbi.nlm.nih.gov/pubmed?term=Hamilton%20W%5BAuthor%5D&cauthor=true&cauthor_uid=19706933
http://www.ncbi.nlm.nih.gov/pubmed?term=Peters%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=19706933
http://www.ncbi.nlm.nih.gov/pubmed?term=Bankhead%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19706933
http://www.ncbi.nlm.nih.gov/pubmed?term=Sharp%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19706933
http://www.ncbi.nlm.nih.gov/pubmed/19706933
http://www.ncbi.nlm.nih.gov/pubmed?term=Goff%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=17154394
http://www.ncbi.nlm.nih.gov/pubmed?term=Mandel%20LS%5BAuthor%5D&cauthor=true&cauthor_uid=17154394
http://www.ncbi.nlm.nih.gov/pubmed?term=Drescher%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=17154394
http://www.ncbi.nlm.nih.gov/pubmed?term=Urban%20N%5BAuthor%5D&cauthor=true&cauthor_uid=17154394
http://www.ncbi.nlm.nih.gov/pubmed?term=Gough%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17154394
http://www.ncbi.nlm.nih.gov/pubmed?term=Schurman%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=17154394
http://www.ncbi.nlm.nih.gov/pubmed/17154394
http://www.ncbi.nlm.nih.gov/pubmed?term=Sturgeon%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=19773328
http://www.ncbi.nlm.nih.gov/pubmed?term=Lai%20LC%5BAuthor%5D&cauthor=true&cauthor_uid=19773328
http://www.ncbi.nlm.nih.gov/pubmed?term=Duffy%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=19773328
http://www.ncbi.nlm.nih.gov/pubmed/19773328
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20den%20Akker%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=19959215
http://www.ncbi.nlm.nih.gov/pubmed?term=Aalders%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=19959215
http://www.ncbi.nlm.nih.gov/pubmed?term=Snijders%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=19959215
http://www.ncbi.nlm.nih.gov/pubmed?term=Kluivers%20KB%5BAuthor%5D&cauthor=true&cauthor_uid=19959215
http://www.ncbi.nlm.nih.gov/pubmed?term=Samlal%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=19959215
http://www.ncbi.nlm.nih.gov/pubmed?term=Vollebergh%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=19959215
http://www.ncbi.nlm.nih.gov/pubmed/19959215

Med. Forum, Vol. 26, No. 6

June, 2015

10.

11.

12.

13.

14,

cancers and all cancers combined for European
adults diagnosed in 1995-99: results of the
EUROCARE-4 study. Lancet Oncol 2007; 8:773-8.
Colombo N, Van Gorp T, Parma G, Amant F,
Gatta G, Sessa C, et al. Ovarian cancer. Crit Rev
Oncol Hematol 2006; 60:159-79.

Goff BA, Mandel L, Muntz HG, Melancon CH.
Ovarian carcinoma diagnosis. Cancer 2000; 89:
2068-75.

NICE. Referral guidelines for suspected cancer
London: NICE, 2005.

Vine MF, Calingaert B, Berchuck A, Schildkraut
JM Characterization of prediagnostic symptoms
among primary epithelial ovarian cancer cases and
controls. V Gynecol Oncol 2003; 90:75-82.
Bankhead C, Kehoe S, Austoker J. Symptoms
associated with diagnosis of ovarian cancer: a
systematic review. BJOG 2005; 112:857-65.

Fures R, Bukovic D, Hodek B, Klaric B, Herman
R, Grubisic G. Preoperative tumor marker CA 125

15.

16.

17.

levels relation to epithelial ovarian cancer stage.
Coll Antropol 1999; 23:189-94.

Jacobs I, Oram D, Fairbanks J, Turner J, Frost C,
Grudzinskas. A  risk-of-malignancy  index
incorporating CA 125, ultrasound and
menopausal status for the accurate preoperative
diagnosis of ovarian cancer. Br J Obstet Gynecol
1990;97:922-9.

Tingulstad S, Hagen B, Skjeldestad FE, Onsrud M,
Kiserud T, Halvorsen T, et al. Evaluation of a risk-
of-malignancy index based on serum CA 125,
ultrasound findings and menopausal status in the
preoperative diagnosis pelvic masses. Br J Obstet
Gynecol 1996; 103:826-31.

Leelahakorn S, Tangjitgamol S, Manusirivithay.
Comparison of ultrasound score, CA125,
menopausal status, and risk of malignancy index in
differentiating between benign and borderline or
malignant ovarian tumors. J Med Assoc Thai 2005;
88:22-30.



