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ABSTRACT

Background: Ovarian malignancy is one of the most common cancer in women and is diagnosed at later stage in
majority. The limiting factor for early diagnosis is lack of standardized terms and procedures in gynaecological
sonography. Recently, IOTA simple rules have been externally validated to have an increased sensitivity and specificity
in diagnosing ovarian malignancy.

Methods: This is a prospective study in the Department of obstetrics and gynaecology conducted at ESIC-MC &
PGIMSR Hospital, Bangalore from January 2020 to June 2021. 50 women diagnosed with ovarian mass and scheduled
for surgery were admitted and evaluated for nature of ovarian mass using IOTA simple rules on ultrasonography and
correlated with their histopathological diagnosis.

Results: Among 50 ovarian masses, all 38 masses (76%) characterized as benign by IOTA simple rules were true benign
(100%) on histopathological diagnosis. 10 masses (20%) characterized as malignant, 9 were true malignant and 1 was
false malignant on histopathological diagnosis. 2 cases which were inconclusive by IOTA simple rules were
characterized as benign on histopathological diagnosis. Thus in our study test sensitivity was 100%, specificity 97.56%,
positive predictive value 90% and negative predictive value 100%.

Conclusions: In clinical practice, IOTA simple rules as a diagnostic tool helps in characterization of most ovarian
masses, which aids in optimal management and enhance better outcome. In ovarian masses for which the rules yielded
an inconclusive results, subjective assessment by an experienced sonologist is advocatedd.
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INTRODUCTION

Ovarian malignancy constitutes about 15-20% of genital
malignancy.! It has highest case fatality ratio, hence early
diagnosis is most important factor for better prognosis.?

Pre operative knowledge regarding the nature of ovarian
mass is important for plan of management since they need
different interventions. Sonographic evaluation has been
largely used for predicting the nature of the adnexal mass.
Both transabdominal and transvaginal techniques along

with doppler examination provides optimal visualisation
of ovarian mass and this has eliminated unnecessary
surgery in patients who can be managed medically.>® The
best method for discrimination between benign and
malignant adnexal mass is the subjective assessment of
ultrasound findings by an experienced sonologist
.However , such expert knowledge is not available in every
centre.”8

The International ovarian tumour analysis (IOTA) group
proposed simple ultrasound based rules for diagnosis of
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ovarian malignancy, based on morphologic findings of
adnexal mass and colour doppler, 5 ultrasound features
suggestive of benign lesions (B features) and 5 ultrasound
features suggestive of malignancy (M features).®

The present study was designed to assess the diagnostic
ability of IOTA’S simple rules in discriminating ovarian
mass as benign or malignant compared with
histopathological diagnosis as gold standard.

METHODS

This prospective cross sectional study was conducted in
the department of obstetrics and gynaecology— ESIC-MC
and PGIMSR , Rajajinagar, Bangalore — 10, from January
2020 to June 2021 (18 months). After the approval of the
protocol from Institutional Ethical Committee, 50 women
diagnosed with ovarian mass and scheduled for surgery
were enrolled for the study.

According to the previous literature the proportion of
malignant tumours among ovarian mass is found to be
15% and sample size is calculated with power = 80%,
relative precision of 10% and o of 0.05. The sample size
is found to be 50 using openepi.com.

Inclusion criteria

Women aged 18 years and above with ovarian mass who
required surgery and women who gave informed written
consent for the study were included.

Exclusion criteria

Women with benign functional ovarian mass for
conservative management and pregnant women with
ovarian mass were excluded.

Method of collection of data

50 women diagnosed to have ovarian mass meeting the
inclusion criteria were clinically evaluated with detailed
clinical history , general physical examination , systemic
examination and all women underwent ultrasound
examination either transabdominal or transvaginal
approach as suitable. Based on simple rules of I0TA,
morphological features and colour flow mapping, the mass
is differentiated as benign or malignant tumour
accordingly. Colour doppler appearance on TAS/TVS
were categorized as follows score 1-no blood flow, score
2-mild blood flow, score 3-moderate blood flow, score 4-
high/very high blood flow.

If one or more B- features were present in the absence of
M- features, the mass was classified as benign. If one or
more M-features were present in the absence of B-features,
the mass was classified as malignant. If both B and M
features were present or none were present, the mass was
classified as inconclusive.
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After preoperative evaluation of the mass, women
underwent planned surgery and the surgical specimen sent
for histopathological diagnosis which is the gold standard
in our study. All the data were documented in the pretested
profoma.

RESULTS

There were 50 women with ovarian mass were assessed
using IOTA'S Simple rules either by transabdomen or
transvaginal sonography. A comprehensive case history,
clinical examination, preliminary clinical diagnosis, and
histological diagnosis were all documented. The
following observations and outcomes were recorded.

Table 1: Age-wise distribution of study cases.

Age (yrs Subjects N=50 Percentage (%

25-34 06 12
35-44 20 40
45-54 13 26
55-64 09 18
> 65 02 4
Total 50 100

Majority of the patients were in the age group of 35 to 44
years (40.0%), followed by 45 to 54 years (26%). The
youngest patient aged 28 yr and the oldest 66 yr. The mean
age group was 44 years (Table 1).

Table 2: Distribution of IOTA’S simple rules result
among the study cases.

Subjects N=50

Benign 38 76
Malignant 10 20
Inconclusive 02 4
Total 50 100

Table 3: Distribution of IOTA-simple rule benign
features among the study cases.

Simple rules B - Subjects n =

Percentage (%)

features 38

B1+B2 01 2.6
B1+B4 06 15.7
B1+B5 06 15.7
B2 01 2.6
B2+B4 02 5.2
B2+B5 06 15.7
B3 02 5.2
B3+B2 01 2.6
B3+B4 03 7.8
B3+B5 06 15.7
B4+B3+B5 01 2.6
B4+B5 03 7.8
Total 38 100
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Among 50 patients, IOTA’S simple rules diagnosed 76%
as benign, 20% as malignant and 4% as inconclusive
(Table 2).

Among 38 cases diagnosed as benign ovarian mass, 92%
had more than one B- feature and only 8% had single B —
feature (Table 3).

Table 4: IOTA-simple rules-malignant (M) features
distribution among the study cases.

Simple rules M-  Subjects n =

Percentage (%)

features 10 _
M1+M2+M4 01 10
M1+M2+M5 01 10
M1+M3+M4 02 20
M1+M3+M5 01 10
M1+M4+M5 01 10
M2+M4+M5 02 20
M3 01 10
M4+M1 01 10
Total 10 100

Among 10 cases diagnosed as malignant ovarian mass,
90% had more than one M-feature and only 10% had
single M-feature (Table 4).

Distribution of IOTA’S simple rules -inconclusive

Two cases (4%) were inconclusive in our study, both B
and M features of IOTA’S Simple rules were absent. On
histopathology one case diagnosed to be ovarian fibroma
and other case diagnosed to be broad ligament fibroid.

50 ovarian masses based on their colour doppler
appearance on TAS/TVS were categorized as score 1-no
blood flow [80 % cases (n=40)], score 2-mild blood flow
[4% cases (n=2)], score 3-moderate blood flow [8% cases
(n=4)], and score 4-high/very high blood flow [8% cases
(n=4)] (Table 5).

Table 5: Distribution among the cases based on colour
doppler score.

‘ Colour doppler score Subject  Percentage ‘

N=50 (%
Score 1 40 80
Score 2 02 4
Score 3 04 8
Score 4 04 8
Total 50 100

In the present study, total 50 cases of ovarian masses
diagnosed on histopathology, 82% cases (n=41) were
diagnosed to be benign whereas, 18.0% cases (n=09) were
diagnosed to be malignant (Table 6).
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Table 6: Distribution of study cases on histopathology

diagnosis.
Histopathology Subjects Percentage
diagnosis N=50
Benign 41 82
Malignant 09 18
Total 50 100

Table 7: Distribution of study cases according to
histopathology diagnosis.

. . . Subjects Percentage
Histopathology diagnosis . N:SJO (% g
Simple serous cyst 07 14
Dermoid cyst 04 8
Endometriotic cyst 04 8
Fibroma ovary 01 2
Follicular cyst 01 2
Haemorrhagic cyst 02 4
Mucinous cystadenoma 12 24
Leiomyoma 01 2
Left hydrosalphix of 01 2
fallopian tube
Serous cystadenofibroma 01 2
Serous cystadenoma 07 14
Mature cystic teratoma 01 5
with SCC
Mucinous _ 02 4
cystadenocarcinoma
Immature teratoma 01 2
Papillary serous 01 )
cystadenocarcinoma
Serous . 03 6
cystadenocarcinoma
Clear cell carcinoma 01 2
Total 50 100

The Table 7 depicts various histopathological diagnosis of
the surgically excised specimens. Among 50 cases studied,
on histopathology 41 were found to be benign and 9 were
found to be malignant.

In the Table 8 simple rules results are compared with the
histopathological diagnosis. All the 38 benign tumours
diagnosed on IOTA’S simple rules are confirmed to be
benign on histopathological diagnosis. Among 10 ovarian
masses with malignant features by IOTA’S simple rules, 9
were confirmed to be malignant and 1 which was falsely
diagnosed to be malignant on IOTA’S simple rules was
diagnosed as benign serous cystadenofibroma on
histopathological diagnosis and 2 masses which were
found to be inconclusive on IOTA’S simple rules was
diagnosed as ovarian fibroma and broad ligament fibroid
in histopathological diagnosis. This association between
the both the test results were statistically significant with P
value 0.001 (Table 9).
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Table 8: Association between simple rule results and histopathology diagnosis among the study cases.

' Histopathology Simple rule results N=50 (%)

PEEGEHENSENOAN Benign features  Malignant features  Inconclusive features Pl _
Benign 38 01 02 41 |
Malignant 00 09 00 09 |
Total 38 10 02 50 0.001 |
Chi-square value 43.90 |

Table 9: Association between simple rule results and histopathology diagnosis among the study cases.

Histopathology diagnosis N= 50

Simple rule results N=50 (

| (%) Benign Malignant _ _
Benign 40 (97.6) (true benign) 01 (02.4) (false malignant) 41(82) |
Malignant 00(00) (false benign) 09 (100) (true malignant) 09 (18) 0.001 |
Total 40 (80) 10 (20) 50 (100) ' |
Chi-square value 43.90 |

Table 10: Diagnostic accuracy of simple rule results
and histopathology diagnosis among the study cases.

| Diagnostic accurac Percentage

Sensitivity 100

Specificity 97.56

Positive predictive value 90

Negative predictive value 100
DISCUSSION

The ability of the IOTA simple rules to distinguish
between benign and malignant ovarian tumours has been
prospectively evaluated in this study. The results of this
study confirmed that when the simple rules yielded a
conclusive result, they reliably discriminated between
benign and malignant ovarian masses. In the present study,
the mean age among study participants is 44 years. In
comparison, Hartman et al in their study found that the
mean age was 47 years, whereas Hafeez et al found that
the mean age was 41 years in their study. ! Simple rules
were utilised to characterise the ovarian masses either as
benign, malignant or inconclusive, which was done to
determine the diagnostic performance of IOTA for
assigning a specific diagnosis to adnexal masses. The
histology of surgically excised adnexal tumours was
considered as a reference standard. In our study, the
simple rules were applicable in 96% of the cases that is 48
of the 50 ovarian masses. Study by Hartman et al, the
IOTA simple rules could be implemented in 82.7 % of 110
adnexal tumours and study by Fathallah et al, simple rules
were applicable in 89.3% of 122 masses studied.%12

In the present study, 4% that is 2 out of 50 cases were
inconclusive  or unclassifiable. In  comparison,
Tinnangwattana et al observed that inconclusive results
were in 6% of the cases.*®

Among 50 cases, 20% were diagnosed as malignant, 76%
diagnosed as benign and 4% diagnosed as inconclusive by
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simple rules of IOTA. In comparison, in a study done by
Hartman et al, out of total 103 patients, 23.0% were
malignant and 65.04% were diagnosed benign by IOTA’S
simple rules and pattern recognition.*® And another study
done by Sokalska et al 2009, out of a total 1066 patients,
25.0% were malignant and 75.04% were benign.14

In our study, all 40 cases diagnosed benign on IOTA
simple rules and pattern recognition were also benign on
histopathological diagnosis. Among the 10 cases
diagnosed as malignant, 9 were confirmed malignant by
histopathological diagnosis and 1 falsely diagnosed
malignant tumour was diagnosed as benign serous
cystadenofibroma on histopathology. In the present study
of 50 patients with ovarian masses, the sensitivity and
specificity of IOTA simple rules in comparision with
histopathological diagnosis were 100% and 97.56%,
respectively. In a study by Shetty et al, the sensitivity and
specificity of IOTA (using both approaches -simple rules
and pattern recognition) were 92.8 and 92.9 percent,
respectively.® In comparison, Hartman et al found that
IOTA'S simple rules and pattern recognition had 90%
sensitivity and 87 percent specificity in diagnosing benign
and malignant tumours, respectively.’® Another study by
Alcazar et al, in their study found that IOTA simple rules
had sensitivity of 87.9% and specificity of 97.5%.%° In the
meta analysis comprised of 6 studies done by Nunes et al,
pooled sensitivity was 93% and pooled specificity was
959%.16

In the present study of 50 patients with ovarian masses, the
positive predictive value and negative predictive value of
IOTA simple rules in comparison with histopathological
diagnosis were 90% and 100% respectively. Study by
Saima et al found that positive predictive value was 93
percent, and the negative predictive value was 89
percent.!

Simple rules of IOTA helps in characterisation of ovarian

mass as malignant or benign which helps in the optimal
management of the patient and in those with inconclusive
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results subjective assessment by an experienced ultrasound
examiner is advocated. In our study, standardized simple
IOTA rules were strictly applied to all the 50 cases and
appropriately categorized as benign and malignant as per
simple rules of IOTA from high resolution images
captured by a single experienced radiologist to avoid
interobsever variations which led to higher sensitivity and
specificity in our study.

Smaller sample size and short duration of the study are the
limitation of the present study.

CONCLUSION

The IOTA simple rules offer a great diagnostic
performance when it comes to distinguishing between
benign and malignant ovarian tumours. When the rules
yield an inconclusive finding, they must be referred to an
experienced ultrasound examiner for pattern recognition.
Simple rules of IOTA in clinical practise offer a quick
characterisation of most ovarian masses and has the
potential to enhance the outcome in management.
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