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Summary

A total of forty clinically diagnosed ovarian tumors were studied over a period

of one year. The study aimed at evaluating the efficacy of trans-vaginal color

Doppler sonography (TV-CDS) in preoperative discrimination of benign and

malignant ovarian tumors and to correlate the imaging findings with
postoperative histopathological findings. The pulsatility Index (PI) and

Resistive Index (RI) were studied as primary effecacy variables of TV-CDS.

In the present study, using TV-CDS, 72.5 % of the ovarian tumors were found

benign and 22.8 % were malignant which were significantly correlated with

postoperative histopathological findings. The average PI for benign and

malignant tumors were 1.98 and 0.77 respectively and RI for benign and

malignant tumors were 0.62 and 0.41 respectively. The low PI and RI values
in malignant tumors as compared to benign ones were statistically highly

significant (p<O.OOI). T.he validity tests for TV-CDS were found to be 90%
sensitive, 100% specific and 97% accurate. The study concludes that TV-CDS

is a useful imaging diagnostic modality in preoperative discrimination of benign

and malignant ovarian tumors due to its excellent characterization of tumors
neo-vascularization.

Introduction the most lethal of all gynaecological tumors

Of all the gynaecological diseases, tumors and usually remain silent until untreatable.'
of the adnexa pose the most difficult of all Around 80% of ovarian tumors are benign
diagnostic problems and the least reward for in origin with cystic, solid or mixed
the greatest therapeutic effort. Surprisingly, characteristics and usually run a favourable
the ovarian tumors which appear most prognosis. The remaining 20% of these

frequently, are usually physiological in origin tumors are malignant in nature and run a fatal
ie, benign and produce acute symptoms. In prognosis'. Considering the high risks of
contrast, malignant tumors of the ovary are development of ovarian cancer and fatal Ol1t-
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come of this disease, early and accurate
diagnosis of ovarian tumors is essential. It
has been observed that early detection of
ovarian cancer when they are confined to the
ovary, more than 90% of these patients would
have a survival longer than 5 years after
removal of the tumors2.

Conventionally, ovarian tumors are
diagnosed on the basis of medical history,
bimannual pelvic & pervaginal examinations,
trans-abdominal sonography (TAS) and
transvaginal sonography (TVS) which are

subsequently confirmed by histopathological
findings of the resected surgical specimen.
All the conventional methods are incapable
of discriminating the malignant lesions from

the benign ones. With the advent ofTY-CDS,
a new dimension has been added to the

diagnostic modalities of many gynaecolo-
gical disorders and their treatments due to
the transducer's location which is close to

the area of interests, and thus permitting the
use of high frequency ultrasound, enhancing
the quality of image and resolution of the
sonogram and thereby making an
improvement in the diagnosis.

TVS alone though can identify and
characterize the ovarian tumors but it cannot

differentiate well between benign and
malignant tumors'-6. On the other hand, TV-
CDS can make accurate diagnosis and
discriminate benign and malignant tumors
due to its excellent characterization of tumor
neo-vascularization7-11.

According to "Folkman's theory of neo-
vascularization", malignant tumors elaborate
a tumor angiogenesis factor (TAF) which
stimulates rapid growth and proliferation of
new capillaries. These newly formed blood
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vessels provide oxygenation and nutrition to
the tumor cells, which lack smooth muscles

within their walls and form multiple
arteriovenous shunts resulting decreases
blood flow resistance within the tumor blood
vessels. This lead to a decrease in "Resistive

Index" (RI) and pulsatility index (Pl). Both
the indices can easily be measured by TV-
CDS where blood flow measurements are

displayed as graphs showing RI and PI
values.

Since there is no neovascularization in

normal ovaries, there will be no change in
RI and PI values. In the case of benign
tumors, tumors blood vessel pattern show

normal flow with higher RI and PI values.
Thus, the blood flow characterstics in case

of malignant ovarian tumors will be 'low

resistance but high flow, and in case of benign
tumors will be 'high resistance but low flow'.
Therefore, from the blood flow pattern
determined by TV-CDS, a malignant tumor

can easily be discriminated from benign
tumors. The present study has there fore
been undertaken- to discriminate benign

and malignant ovarian tumors using TV-
CDSI2-1,.

Materials and Methods

This prospective, and cross-sectional study
was carried-out on consecutively selected 40
patients aged between 21 to 55 yrs, admitted

in the Gynaecological units of Bangladesh
Institute of Research and Rehabilitation in

Endocrine and Metabolic Disorders

(BIRDEM), Bangabandhu Sheikh Mujib
Medical University (BSMMU), and Dhaka

Medical College Hospital (DMCH) requiring
operative intervention for their clinical and
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imaging diagnosis of ovarian tumors and
referred to the Dept. of Radiology and

Imaging, BIRDEM for preoperative
discrimination of tumors by TV-CDS during

the period of one year from July 200] to June
2002. The following patients were included
in this study:

patients having clinically diagnosed
ovarian tumors and admitted in the

respective hospitals mentioned above for
treatment

patients diagnosed by TAS as having
ovarian tumors and

pre and postmenopausal women of 29-70
yrs of age.

The following patients were excluded from
this study:

patients who refused to give informed
consent for TV-CDS due to socio-cultural

reason and who were not willing to

undergo surgery

past history of major pelvic surgery for
'non-ovarian pathology where fibrosis,
vascular changes and anatomical

distortion of pelvic diseases

patients having pelvic inflammatory
diseases

suspected ectopic pregnancy or corpus
lutetium cyst which simulate tumor blood
vessels pattern and patients who previously
used fertility drugs.

Choice of USG transducer frequency: The
USG transducer frequency was 3.5MHz
sector and linear probe for TAS which was
selected according to the patients physical
built. Multiple sections including transverse,
longitudinal and oblique scans were
performed to identify the lesions. For TV-

CDS 7.5 MHz probe under protective cover
of condom or surgical gloves were used

having adequate coupling gel within it.

Before TV-CDS all patients were scanned for
TAS and TVS to reconfirm and to asses

progress or regress of the previously
diagnosed ovarian masses, as well as to
exclude any evidence of liver metastasis,
ascites and hydronephrosis. The color

Doppler sonography was performed first by
the investigator which then subsequently
reconfirmed by a Radiologist of the

Radiology dept. BIRDEM. By studying the
morphological pattern of the lesion along
with their blood flow characteristics, RI and
PI of the ovarian tumors were discriminated

as benign or malignant preoperatively.
Ovarian tumors were considered malignant
when RI values were <0.5 and Pk 1.0. On

the other hand, tumors were considered

benign when RI values were >0.5 and PI
> 1.012.13,14.TV-CDS was performed after

propercouncelling, the patients regarding the
procedure. They were then asked to evacuate
the bladder. Then patients were scanned using
Acuson 128 X P/4 7MHz transvaginal probe
after taking all the necessary precautions.
Tumor vessels were identified and then the

RI and PI values by preset formulae
incorporated in the machine. Patients were
continuously followed up following surgery

upto histopathological diagnosis and the
findings were correlated with TV-CDS
diagnosis. The data were recorded in a
predesigned data collection sheet. Statistical
analysiswasdoneusingunpaired "t" test. The
validity tests such as sensitivity, specificity
and accuracy were determined by standard
statistical formulae.
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Results

The mean age of the patients with ranges was
36 (21-55) yrs. The peak incidenceof ovarian
tumors was found in the age group of 36-40
yrs. The main presenting complaint was
abdominal lump in 95% cases. Out of 40
patients who were evaluated by TA/TVS
before TV-CDS examination using
morphological scoring system to identify
benign and malignant tumors, 92.5% were
benign and 7.5% were malignant. TV-CDS
examination demonstrated 75% benign and
25% malignant tumors as revealed by the
change in the vascular flow pattern of tumors
determined by RI and PI values. The mean:t
SE with 95% CL of RI and PI values in

malignant rumors were 0.41 and 0.6 (Table-
I) and in benign tumors were 0.77 and 1.98
(Table-II) respectively. The reduction in RI
and PI values in malignant ovarian tumors
as compared to benign ones were statistically
highly significant (p<O.OOI). The histopatho-
logical correlations incase of benign tumors
were 72.5% and in malignant were 27.5%
respectively. The validity tests of TV-CDS
showed 90% sensitivity, 100% specificity
and 97.5% accuracy respectively.

Table-I: Showingthe comparisonbetweenRI
values of benign and malignant ovarian tumors

Typeof tumors MeanRI:tSE 95%CL
Benign O.77:tO.Ol 0.75-0.78
Malignant 0.41:t0.02'" 0.37-0.44

***p<O.OOI in unpaired 't' test (highly significant)

Table-II: Showing the comparison between PI
values of benign and malignant ovarian tumors

Type of tumors 95% CLMean PI
value:tSE

Benign 1.98:tO.12 1.75-2.21
Malignant 0.62:t0.0 I'" 0.60 - 0.63

***p<O.OOIin unpaired 't' test (highly significant)

April 2005

Discussion

This prospective study was carried-out with
an aim to establish the usefulness of TV-CDS

in preoperative discrimination of benign and

malignant ovarian tumors and their
histopathological correlations of respected
tissues along with its validity tests determined

by calculating sensitivity, 'specificity ami
accuracy. As regards to the age incidence of
ovarian tumors, the results of the present

study closely agree with others. As regards
to the pattern of blood flow characteristics
of ovarian tumors blood vessels based On RI

and PI values, it was observed in the present

study that both these values were
significantly reduced in malignant tumors as
compared to benign. The reduction in RI and
PI values in malignant tumors were highly
significant and indicate high blood flow
through the tumors blood vessels. Similar
reduction in RI and PI values in malignant
ovarian tumors were also observed by a

number of investigator'4.'7 and thus, support

the present study. As regards to the
histopathological correlations of TV-CDS'

findings, the present study are in close
agreement with a number of studies carried-
out by others in similar settings1x.1'J.The
validity tests such as sensitivity, specificity
and accuracy of TV-CDS observed in the

present study strongly support the validity
tests demonstrated by several authors20.22.

From the results of the findings as well as

the findings obtained by a number of
investigators, it can be concluded that TV-
CDS is one of the specific and accurate

imaging diagnostic modal ity for preoperati ve
characterization and discrimination of benign

and malignant ovarian tumors.
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