Validity of resistive index for the diagnosis of malignant ovarian masses
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Abstract

Objective: To evaluate the validity of resistive index (RI) in conjunction to the morphological appearances.
Methods: Prospective cross sectional survey of 37 females with adnexal masses was selected through non
probability sampling admitted in Obstetrics units, in a private hospital from January 2009 to March 2010. All
women underwent transabdominal and transvaginal ultrasound and ovarian masses were characterized as
probably benign or possibly malignant on the basis of their sonographic appearance. The Rl was calculated in
every case and threshold RI of 0.40 was used to differentiate benign from malignant lesions. Later pathologic
proof was obtained in every case. Validity of the Rl was calculated considering the histopathology as gold
standard.

Results: Out of these 37 masses, 19 were morphologically benign and pathology revealed the same results. The
Rl was less than 0.4 in 3 of these cases. Eighteen lesions were morphologically either malignant (or
indeterminate). On pathologic examination, 7 were benign, 2 were nonneoplastic masses, and 9 were malignant
neoplasm. The Rl was greater than 0.4 in 8 of these cases and was less than 0.4 in only 2 of the eight lesions.
Sensitivity of the Rl was 18.18% in diagnosing the malignancy whereas the specificity was only 84.61%. Positive
predictive value of RI to differentiate benign from malignant lesions was only 33.33% and negative predictive
value was 70.96%. Thus the accuracy of the Rl was 64.86% with precision of only 33.33%.

Conclusion: Resistive index may improve specificity in characterizing malignant ovarian lesions on ultrasound,
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but it can be misleading.
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Introduction

Ultrasonography (US) is accepted as a valuable
imaging modality in the evaluation of an ovarian mass.! The
use of US in the detection of a suspected ovarian mass and
in its differentiation from a uterine mass has been well
established. As, US depict the mass, characterization of the
mass is typically performed during the same examination.

A majority of ovarian masses are nonneoplastic
cysts. However, when a lesion is suspected of being a
neoplasm, surgical intervention must be considered.
Twenty-five percent of ovarian neoplasms are malignant.2
For this reason, surgical removal of a suspected ovarian
neoplasm is the standard procedure. In most institutions, the
type of surgery performed (laparoscopy vs laparotomy)
depends on the probability of malignancy. The optimal US
technique and diagnostic criteria to use when characterizing
a suspected ovarian neoplasm remain controversial. The
reported accuracy of US is 65%-94%34 for gray-scale US,
35%-88%36 for colour Doppler flow imaging, and 48%-
99%:37 for Doppler arterial resistance measurements. In
addition, diagnostic algorithms and multiparameter scoring
systems have been advocated to increase test performance.8-
10 The question of which US technique and diagnostic
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criteria provide the best ovarian lesion characterization has
not, to our knowledge, been answered. Transvaginal
sonography has been advocated as a screening method for
ovarian cancer because masses can be detected by this
technique before they are clinically apparent.2# Current
research also suggests that determining the resistance of
blood flow in and around adnexal masses is a sensitive
method for detecting ovarian cancer and that benign lesions
can be differentiated from malignant ovarian masses on the
basis of the resistive index (RI).>7 In the largest reported
series, the sensitivity was 99.7% and the specificity was
96.4% when an RI of 0.4 on less was used to classify lesions
as malignant.”

The sonographic features of benign and malignant
adnexal masses have been well described.!! Scoring
methods have been developed with sensitivities up to 100%
for differentiating benign from malignant lesions.!2

Criteria for benign lesions include an anechoic
lesion with a thin smooth wall and no septations. Other
benign masses may have a characteristic appearance. One
such lesion is the endometriotic cyst, which has diffuse low-
level echoes with or without a few thin septations. Another
is the dermoid cyst, which has a fluid layer or an echogenic
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mural nodule with shadowing. Features that suggest
malignancy include irregularities in the wall of the mass,
thick septations, and solid components. It has been our
experience that the RI often contradicts our morphologic
assessment of lesions as benign on malignant. We devised a
study to compare the sensitivity and specificity of
morphologic findings on sonograms and the RI for
differentiating benign from malignant adnexal masses.

Patients and Methods

Between July 01, 2009 and July 01, 2010, 37 women,
17-74 years old (mean age 36.21+15.8 years) who
underwent pelvic sonographic evaluation of an adnexal mass
with gray-scale and Doppler examinations and who later had
surgical removal of the lesion were included in the study.
Patients were identified for the study at the time of initial
sonographic evaluation. Twenty-six were premenopausal,
nine were postmenopausal, and two were perimenopausal.
The indication for sonography was evaluation of a pelvic
mass in 17, pain in 9, Dysfunctional uterine bleeding in 4
and seven women underwent routine screening.

A total of 37 masses were examined transabdominally
with a 3.5-MHz transducer and transvaginally with a 5-MHz
transducer with Doppier capability. All sonograms were
obtained with Hitachi 5500. Color Doppler imaging was used
to guide placement of the Doppler gate for pulsed Doppler
analysis. RI (RI = [peak systolic velocity - end diastolic
velocity]/peak systolic velocity) was calculated for any vessel
at the periphery or within the mass. Sonograms were
evaluated by two experienced sonologists. The size,
echogenicity, wall thickness, and presence of septations and
endocystic vegetations were determined for each mass. The
lesions were classified as benign, indeterminate, or malignant.
Morphologically, benign lesions had the classic appearance of
a simple cyst (anechoic with a thin wall and acoustic
enhancement, with or without a single thin septation), a
dermoid (cyst with fluid layer or echogenic mural nodule with
shadowing), or an endometrioma (cyst with diffuse low-level
echoes with one or two thin septations and a thin wall.
Indeterminate lesions had a predominantly benign appearance
with atypical features such as a thick wall or thick, multiple,
or irregular septations (Fig. 1). Morphologically malignant
lesions had nodules or solid elements. For statistical purposes,
lesions deemed indeterminate and malignant were grouped
together as possibly malignant. Surgical pathologic reports for
37 lesions were reviewed. SPSS version 17 was used to
configure the data.

Results

Twenty-six lesions were benign and eleven were
malignant on pathologic examination. Benign lesions
included fifteen chocolate cysts or endometriomas, five
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Figure-1: Granulosa cell tumour.

Morphologically indet6erminate lesion which was grouped as possibly malignant
sonographically, having RI of 0.58 (> 0.4) H/P proved it to be a malignant granulose
cell tumour.
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Figure-2: Cystadenocarcinoma.

Complex Right ovarian mass with thick septations and endocystic vegetations. RI
was found to be 0.62 (again greater than 0.4) Proven malignant lesion
histopathologically.

cystadenomas, two mature teratomas and four were simple
follicular cysts. Histologically, malignant lesions included
four serous papillary carcinomas, two granulosa cell
tumors, two cystadenocarcinomas and one metastasis from
gastric primary.

The mean of the lowest recorded RI for the benign
lesions was 0.56 + 0.14 (range, 0.32-0.8). The mean lowest
RI for malignant lesions was 0.52 = 0.11 (range, 0.35-0.7).
Nineteen lesions were morphologically benign on
sonograms and pathology revealed all these to be benign.
The RI was greater than 0.4 in 15 of these 1 9 cases. Three
endometriomas had low RIs of 0.32, 0.36, and 0.37. Eight
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Figure-3: Scatter Plot shows lowest recorded resistive indices (RIs) in
histopathologically diagnosed adenexal lesions.
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Figure-4: Scatter Plot shows lowest recorded resistive indices (RIs) and
histopathological characterization of adenexal lesions. True-negative cases were
thought to be benign that pathologic examination confirmed to be benign. True-
positive cases were those considered malignant and later confirmed on
histopathology. False-positive/ Negative cases were those cases who were
misdiagnosed on sonography.

lesions could not be characterized properly and were
considered as indeterminate lesions. Histopathology,
revealed that 5, out of these 8 lesions, were endometriomas,
and 2 were cystadenomas and one was a cystic granulosa cell
tumour. The RI was greater than 0.4 in six of the seven that
were benign and in the granulosa cell tumour. The RI was
0.32 in one endometrioma. Ten lesions were characterized as
malignant on the basis of sonographic features. Pathologic
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examination showed that eight of the 10 were malignant. The
other two were ruptured cysts with haemorrhage and
inflammation. The RI was less than 0.4 in two of the eight
malignant lesions with malignant morphology. It was greater
than 0.4 in the other seven malignant and two benign lesions
in this category (Figure-1&2).

Combining the lesions deemed indeterminate and
malignant on the basis of sonographic features, 18 lesions
were characterized as possibly malignant. Pathologic
examination showed that nine of these lesions were actually
malignant. The RI was less than 0.4 in only two of these
neoplasms (Figure-3).

When checking the validity of the resistive index
sensitivity turned out to be 18.18% in diagnosing the
malignancy while the specificity was 84.61%. Positive
predictive value of resistive index to distinguish benign from
malignant tumours was merely 33.33% and negative predictive
value was 70.96%. As a result the accuracy of the resistive
index was 64.86% with Precision of just 33.33% (Figure-4).

Discussion

The preoperative imaging characterization of an
ovarian mass directly affects surgical decisions and
subspecialty referral and is therefore important for patient
treatment. Although gray-scale US remains a mainstay of
imaging detection of suspected ovarian masses, persisting
controversies surround the optimal US techniques for
subsequent characterization of the detected ovarian mass.!3

Most adnexal masses detected with sonography are
physiologic cysts, for which surgery is not indicated. We
intentionally excluded physiologic cysts, such as corpus
luteal cysts, as they may have a low RI'4:15 that would have
decreased the specificity of our RI measurements. The
purpose was to assess whether the RI has any place in the
evaluation of masses for which surgery is indicated. When
such an adnexal mass is detected, information about the
likelihood that the mass is benign or malignant is important,
because this will affect the clinical management and
possibly the surgical approach. For this reason, we grouped
our sonographic impressions as probably benign and
possibly malignant. With strict application of morphologic
criteria, all nine malignant lesions were correctly
categorized as possibly malignant. This gave gray-scale
sonography a sensitivity of 100% for the diagnosis of
malignant disease. However, pathologic examination
showed that two of 11 lesions classified as malignant on the
basis of morphology and seven of eight lesions with
indeterminate morphology were benign, yielding a
specificity of more than 60% for sonography. We accepted
a lower specificity for sonography in order to achieve a high
sensitivity and not miscategorize malignant lesions. We
approached lesions with possibly malignant morphology as
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malignant until proved otherwise. However, the RI would
be helpful in the assessment of indeterminate lesions if it
could increase specificity without decreasing sensitivity.
Among the lesions classified as indeterminate on the basis
of sonographic findings, the RI was greater than 0.4 in the
sole malignant lesion; thus, use of this parameter was not
helpful. When a threshold of 0.4 was used for the 37 lesions
in the study, the sensitivity of the RI was 18.18% and the
specificity was 84.61% for detection of malignant lesions.
Significantly, six of eight neoplasms were incorrectly
characterized as benign on the basis of their Rls.

Our results are similar to those of other recent
reports which show a sensitivity of 26-37% when a
threshold RI of 0.4 or less is used.!-18 These articles
emphasize that although vessels with low-resistance flow
suggest a malignant lesion, some benign tumours (e.g.,
inflammatory masses and endometriomas) show this
pattern. Likewise, malignant tumours frequently show high-
resistance flow.

As in other studies, we used the lowest RI values for
statistical analysis in order to detect the most suspicious
areas in a neoplasm. Even when these lowest values were
used, we found no significant difference between the RI of
benign and malignant masses. Additionally, we found a
significant variability in the RIs within individual masses.
This is a potential problem when Doppler sonography is
used. A recording from a single high-resistance vessel is not
sufficient. A thorough search for other areas of flow must be
performed to ensure that the lowest value is obtained. We
recognize that sonography is sensitive but not specific for
distinguishing between benign and malignant ovarian
neoplasms.

Conclusion

Although use of RIs can improve specificity in the
assessment of lesions considered possibly malignant
morphologically, reliance on Rls is potentially misleading.
On the basis of our results, the use of Doppler waveform
analysis for determining whether an adnexal mass is benign
or malignant is experimental at best and should be
discouraged in clinical decision making.
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