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Fig. 1. Renal cell carcinoma with renal pelvis invasion. Mutiphasic spiral CT scan nicely differentiates renal cell carci-
noma from transitional cell carcinoma by tumor enhancement pattern.

A. Precontrast scan shows a hypodense mass of the renal sinus

B. Early corticomedullary phase scan shows marked contrast enhancement of renal sinus mass.

C, D. Corticomedullary phase and excretory phase scan demonstrate the decrease of contrast enhancement of this mass.
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Fig. 2. Transitional cell carcinoma
of renal pelvis

A. Precontrast scan shows a hypo-
dense mass in the renal pelvis.

B. Late corticomedullary phase
scan demonstrates tumor vessels
(arrows) within the mass.

C. Excretory scan definitely re-
veals the presence of filling defect
in the renal pelvis.

Table 1. Mean Value of Each Phase According to Each Item in Evaluation of Multiphasic CT for Renal Cell Carcinoma

(N=16) and Transitional Cell Carcinoma(N=8)

RCC TCC

ECMP LCMP NP EXP ECMP LCMP NP EXP
Character 2.75 2.87 2.33 2.06 1.08 2.50 2.50 2.38
Margin 2.25 2.25 2.42 2.75 1.00 1.30 1.75 2.63
Renal artery 2.67 2.85 2.40 1.54 275 3.00 2.25 1.50
Renal vein 2.00 2.77 2.80 1.77 2.00 3.00 2.75 2.38
RCC:renal cell carcinoma, TCC:transitional cell carcinoma, ECMP:early corticomedullary phase, LCMP:late
corticomedullary phase, NP : nephrographic phase, EXP: excretory phase
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Fig. 3. 73-year-old-man with renal cell carcinoma
A. Precontrast scan shows a lobulated renal mass.
B. Late corticomedullary phase scan shows high enhanced tumor with low density area representing tumor necrosis.
Renal artery(closed arrows) and vein(open arrows) are well delineated due to the contrast opacification.

C. Nephrographic phase scan demonstrates less enhancement of the tumor.

D. Excretory scan shows low attenuation tumor and poor delineation of renal vessels.
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Multiphasic Spiral CT of Renal Masses :
Comparison Among Phases Following Contrast Injection

Sun Yang Chung, M.D., Myeong-Jin Kim, M.D., Jong Tae Lee, M.D.,
Hyung Sik Yoo, M.D., Dong Joon Kim, M.D.

Department of Diagnostic Radiology Yonsei University College of Medicine

Purpose: To assess the utility of multiphasic spiral CT for characterizing renal masses

Materials & Methods: The study included 36 patients(53 lesions) referred for the evaluation of
renal masses suspected on the basis of the results of sonography or radiography. Spiral CT of the
kidneys was performed prior to and following power injection of intravenous contrast material
(Optiray-320). Postcontrast imaging data were obtained and analyzed during early and late
corticomedullary(20-30-second delay), nephrographic(60-70-second delay), and excretory (5-minute
delay) phases. During each phase, the ability to detect renal masses was evaluated, and the ability
to diagnose these masses on routine and multiphasic CT was assessed. Routine precontrast and ex-
cretory phase CT studies were performed and the usefulness of each phase for the diagnosis of re-
nal cell carcinoma(RCC) and transitional cell carcinoma(TCC) was evaluated.

Results: The rates for the detection of renal masses were as follows:94.3% on precontrast scan,
93.8% during the early corticomedulolary phase(ECMP), 98.1% during the late corticomedullary
phase(LCMP), 100% during the nephrographic phase(NP), and 98.1% during the excretory phase
(EP). During both routine and multiphasic CT, diagnostic accuracy was 96.2%, though for differen-
tial diagnosis, multiphasic CT was more helpful than routine CT in 4/16 cases of RCC and 2/8 cases
of TCC. The highest for lesion characterization, during the LCMP in RCC, and the LCMP and NP in
TCC; for evaluation of tumor margin during the EP in both RCC and TCC; for delineation of the re-
nal artery, during the LCMP in both RCC and TCC; for delineating the renal vein, during the NP in
RCC, and the LCMP in TCC.

Conclusion:For the detection and correct diagnosis of lesions, multiphasic CT was not superior
to routine CT, but for the characterization of RCC and TCC, the former was helpful. The most use-
ful phase can differ according to the kind of renal mass, and so for characterization of the mass, the
most appropriate phase must be selected.

Index Words: Kidney neoplasms, CT
Kidney neoplasms, diagnosis
Computed tomography(CT), helical
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