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ABSTRACT

Objective: To determine the diagnostic accuracy of contrast enhanced computed tomography (CECT) scan in
detecting renal cell carcinoma taking histopathology as gold standard.

Study Design: Validity Study.

Place and Duration of Study: Study was conducted in Department of Radiology, Pakistan Institute of Medical
Sciences, and Islamabad, from Aug 2017 to Mar 2018.

Material and Methods: The study was done on 60 patients with renal masses on ultrasonography. Pregnant
females and patients not willing for surgery were excluded. All the subjects underwent pre-contrast and contrast-
enhanced CT scanning of the abdomen using a multi-sectional spiral CT device. All CT scan findings were
interpreted by one consultant radiologist for presence or absence of renal cell carcinoma. CT scan findings were
correlated with histopathological findings. Data was analyzed with SPSS v 20.

Results: Mean age at the time of presentation was 56.79 + 9.25 years. Out of these 60 patients, 41 (68.33%) were
males and 19 (31.67%) were females with male to female ratio of 2.2:1. In CT scan positive patients, 34 were true
positive and 2 were false positive. Among CT scan negative patients, 4 were false negative (FN) where as 20 were
true negative (TN) (p=0.0001). Overall sensitivity, specificity, positive predictive value (PPV), negative predictive
value (NPV) and diagnostic accuracy of contrast enhanced computed tomography (CT) in detecting renal cell
carcinoma patients was 89.47%, 90.91%, 94.44%, 83.33% and 90.0% respectively.

Conclusion: This study concluded that CECT scan is a highly sensitive and accurate non-invasive modality for
detecting renal cell carcinoma.
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INTRODUCTION common sites of metastases are the regional lym-

Renal cell carcinoma (RCC) is the commo- phatics, lungs, bone, liver, brain, the ipsilateral
nest primary renal malignant tumour in adults adrenal gland, and the contralateral kidney3+.
and accounts for approximately 85-90% of renal The challenges of renal tumor imaging
malignancy’. Most of the patients with renal cell  include not only reliable differentiation between
carcinoma presented with various symptoms. benign and malignant lesions but also accurate
Majority of patients are asymptomatic until the staging to ensure optimal treatment planningS.
tumour is advanced. It was seen that about 25%  Ultrasonography, computed tomography (CT)
patients presented with either distant metastasis  scanning and magnetic resonance imaging (MRI)
or locally advanced disease. Some asymptomatic  are the prime imaging modalities of the kidneys¢.
patients with locally advanced tumour are  Ultrasonography has been used primarily for
incidentally diagnosed on radiological imaging  characterizing the cystic versus solid nature of
which is done for other indications?. RCCs can  renal masses but this modality has a low sensi-
enlarge locally, invade surrounding fascia and  tivity and specificity with significant limitations
adjacent organs, and/or metastasize. The most  in characterizing and staging the malignacy?.

- ] ] , Multi-detector CT scan and MRI are the moda-
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parable diagnostic accuracy?. Contrast-enhanced
computed tomography (CECT) scanning is used
in staging the renal cell carcinoma and also has
the advantage of characterizing the cystic and
solid nature of the mass as well as the extent of
the tumours.

Early diagnosis of renal cell carcinoma is
important because it aids selection of appropriate
therapy of this severe condition and improves
clinical outcome, symptom management and

Table: Findings of CT scan and Histopathology.
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Radiology, Pakistan Institute of Medical Sciences,
and Islamabad on 60 patients with solid renal
mass on ultrasonography. These patients then
underwent computed tomography examination.
Pregnant females and patients not willing for
surgery were excluded from the study. Sample
size was calculated by using WHO calculator by
taking 95% confidence level and precision of 0.05.
Consecutive sampling technique was used.

After taking informed consent and relevant

RCC on Histopathology RCC on Histopathology
Total
(Yes) (No)
RCCon CT scan (Yes) 34 (TP)* 02 (FP)*** 36
RCC on CT scan (No) 04 (FN)** 20 (TN)**** 24
Total 38 22

*-TP=True positive **-FP=False positive ***-FN=False negative ****-TN=True negative
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Figure-1: Diagnostic accuracy of contrast enhanced computed tomography (CT) in detecting renal cell

carcinoma.

prognosis. Thus, we have conducted this study to
determine the diagnostic accuracy of contrast
enhanced computed tomography in diagnosing
renal cell carcinoma, taking histopathology as
gold standard. The results of current study will
help in providing patients with an imaging mo-
dality for pre-operative assessment of renal cell
carcinoma and thus to take proper management
plan in order to reduce the morbidity and morta-
lity of these patients.

MATERIAL AND METHODS

This validity study was conducted from
August 2017 to March 2018 in Department of

history, all the subjects underwent pre-contrast
and contrast-enhanced abdominal CT scan using
a multi-slice spiral CT device. All CT scan
findings were interpreted by the same consultant
radiologist for presence or absence of renal cell
carcinoma. All patients were then operated in the
concerning surgical ward and specimen was sent
for histopathology in the institutional laboratory
where histopathology report was interpreted by
consultant pathologist (with at least 5 years of
post-fellowship experience). CT scan findings
were correlated with histopathology findings.
Data was analyzed by SPSS v 23.0. Quantitative
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variables were presented as mean and standard
deviation. Qualitative variables were presented in
the form of frequency and percentage. A 2x2
contingency table was used to calculate sensi-
tivity, specificity, PPV, NPV and diagnostic accu-
racy of contrast enhanced computed tomography
in renal cell carcinoma.

RESULTS

Mean age at the time of presentation was
56.79 + 9.25 years. Out of these 60 patients, 41
(68.33%) were males and 19 (31.67%) were
females with ratio of 2.2:1. CT scan supported the
diagnosis of renal cell carcinoma in 36 (60.0%)
patients and no renal cell carcinoma in 24 (40.0%)

patients. Histopathology findings confirmed
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Figure-2: ROC Curve.

renal cell carcinoma in 38 (63.33%) patients and
no renal cell carcinoma in 22 (36.67 %) patients. In
CT scan positive patients, 34 (true positive) had
renal cell carcinoma and 2 (false positive) had no
renal cell carcinoma on Histopathology. Among
24, CT scan negative patients, 4 (false negative)
had renal cell carcinomaon histopathology
whereas 20 (true negative) had no renal cell carci-
noma on histopathology as shown in table.

Overall sensitivity, specificity, positive pre-
dictive value (PPV), negative predictive value
(NPV) and diagnostic accuracy of contrast
enhanced computed tomography (CECT) in
detecting renal cell carcinoma patients was
89.47%, 90.91%, 94.44%, 83.33% and 90.0%
respectively shown in fig-1. ROC curve was
shown in fig-2.
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DISCUSSION

The advancement of CT technology and
introduction of triphasic protocols provide extra
accuracy of RCC staging. Early detection of RCC
helps in improving prognosis® therefore we con-
ducted the study to determine the diagnostic
accuracy of contrast enhanced CT scan in detec-
ting renal cell carcinoma patients taking histo-
pathology as gold standard.

Nazim et al'0 in his retrospective study
assessed 98 patients presenting with renal cell
carcinoma. The author preoperatively assessed
renal tumor staging using multidetector com-
puter tomography (MDCT) and found specificity
of computed tomography for capsular invasion
as 85.0%, nodal disease as 82.0% and adrenal
involvement as 98.0% respectively.

In one study conducted in Turkey, 51 of 57
tumors were staged correctly while 5 were
overstaged and 1 was understaged by MDCT.
The author has shown the overall diagnostic
accuracy of 89.0%!1. Catalano et al reported sensi-
tivity, specificity, PPV, NPV and diagnostic accu-
racy of contrast enhanced computed tomography
(CT) in detecting perinephric fat infiltration renal
cell carcinoma patients was 96.0%, 93.0%, 100.0%,
93.0% and 95.0% respectively'2.

Liu et al® in his study has found the sensi-
tivity and specificity of CT in detecting perine-
phric fat invasion as 32.26% and 85.87%, in
detecting tumor thrombosis as 84% and 100%, in
detecting adrenal gland invasion as 60% and
95.79%, in detecting lymph node involvement as
50% and 96.36%, in detecting distant metastasis
as 100% and 99.67%, respectively. The author has
shown that the 237 out of 314 were diagnosed
correctly by computed tomography with diag-
nostic accuracy of 75.48%.

In a study done in India by Angthong et al'4
reported 8 of 28 patients with perinephric invol-
vement in comparison with operative findings
and histological findings. All 8 patients also had
capsular involvement. The author found the sen-
sitivity of 75% and specificity of 70% of computed
tomography (CT) in detecting perinephric fat


http://www.ncbi.nlm.nih.gov/pubmed?term=Nazim%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=20937417

Diagnostic Accuracy of Contrast Enhanced Computed Tomography

infiltration in renal cell carcinoma patients. Sheth
et al’s and Hallscheidt et al'¢ suggested that
staging of the renal tumor remains a difficult task
with computed tomography and reduced diag-
nostic accuracy of 64.0% in staging renal cell
carcinoma.

In our study, sensitivity, specificity, PPV,
NPV and diagnostic accuracy of CECT in detec-
ting RCC patients was 89.47%, 90.91%, 94.44%,
83.33% and 90.0% respectively. Our results were
in agreement with studies conducted in other
parts of world. Kim et al found diagnostic accu-
racy of CT to be 79.7% in diagnosing RCC17.18,

CONCLUSION

This study concluded that CECT scan is a
highly sensitive and accurate non-invasive
modality for detecting renal cell carcinoma.
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