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Fig. 1. A 53-year-old man with invasive calyceal urothelial car-
cinoma.

Excretory phase CT scan shows irregular marginated (arrow)
infiltrative mass in left kidney suggesting invasion to renal
parenchyma. Pathologic exam revealed direct invasion of re-
nal parenchyma from calyceal urothelial carcinoma (T4).
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Fig. 2. A 65-year-old woman with periureteric infiltration.
Right ureter (arrow) is narrowed with enhancing wall. Ill de-
fined enhancing soft tissue (arrowheads) is surrounding ureter,
confirmed as periureteric invasion of urothelial carcinoma on
pathology (T4). Residual tumor was present after
nephroureterectomy. Adjuvant chemotherapy was performed
later.
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Fig. 3. A 51-year-old woman with ureteral carcinoma.

A. Axial CT image shows thickened right ureteral wall with moderate enhance-
ment. Note linear strands in periureteral fatty tissue suggesting periureteral inva-

sion (arrows).

B. Coronal reformatted image shows vertical strands (arrows) at both sides of peri-
ureteric fat. This lesion was confirmed as T3 urothelial carcinoma.

A

Fig. 4. A 70-year-old woman with decreased renal parenchymal enhancement.
A. A well enhancing mass is seen in left renal pelvis (arrow). Segmental decreased

parenchymal enhancement is seen (arrowheads).

B. Excretory phase coronal CT well demonstrates the mass in the renal pelvis (ar-
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row) and adjacent decreased parenchymal enhancement (arrowheads). Pathologic
reports revealed angioinvasion and parenchymal invasion of tumor (T3).
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Table 1. MDCT Staging of Urothelial Carcinoma of the Upper
Urinary Tract

CT Stage Stage 0-1I  StageIIl  Stage IV Total
(n=27) (n=29) (n=11) (n=67)
Correct 18 18 10 46 (68.7%)
Understaged 0 7 1 8 (12.0%)
Overstaged 9 4 0 13 (19.4%)

Fig. 5. A 80-year-old man with pelvo-
calyceal tumor and chronic
pyelonephritis.

A. Cortical phase CT scan shows low
attenuation mass (arrow). Note thin-
ning of renal cortex overlying pelvoca-
lyceal mass.

B. Decreased perfusion of segmental
left renal parenchyma is seen (arrow-
heads). There was no angioinvasion or
renal parenchymal invasion from the
urothelial carcinoma (T1). Pathologic
reports revealed chronic pyelonephri-
tis in renal parenchyma.
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Table 2. Hounsfield Unit of Upper Urinary Tract Urothelial
Carcinoma between Groups with Different Locations

Cortical Phase Excretory Phase p-value*

Pelvocalyceal (n1=38) 91.4 +252  80.5 = 15.1 0.012
Ureter (n=22) 93.0+21.7 916+ 183 0.893
* paired t-test
unit HU Hounsfield Unit
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Table 3. Hounsfield Unit of Urothelial Carcinoma of the Upper Urinary Tract between Groups with Different Grades

Cortical Phase

Excretory Phase

Pelvocalyceal

Ureter

Pelvocalyceal Ureter

WHO grade I and II (n=24)
WHO grade III (n=36)
p-value*

96.0 + 21.1 (n=18)
87.3 + 28.3 (n=20)
0.294

85.1 + 25.6 (n=6)
95.6 + 20.2 (n=16)
0.324

78.4 + 16.7 (n=18)
82.4 + 13.6 (n=20)
0.422

91.6 + 13.0 (n=6)
92.4 + 21.0 (n=16)
0.933

* independent sample t-test
unit HU Hounsfield Unit
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Urothelial Carcinoma of the Upper Urinary Tract: Staging and the
Enhancement Pattern by Multidetector Row Spiral CT*

Sung Il Hwang, M.D., Hak Jong Lee, M.D., Jeong Yeon Cho, M.D .2, Seung Hyup Kim, M.D.?

'Department of Radiology, Seoul National University Bundang Hospital
*Department of Radiology, Seoul National University Hospital

Purpose: This study was designed to evaluate the diagnostic accuracy of multidetector-row spiral CT (MDCT)
for the staging of urothelial carcinoma of the upper urinary tract and to assess the enhancement pattern.
Materials and Methods:  Sixty-seven patients with 76 histologically proven urothelial carcinomas of the upper
urinary tract from 2003 to 2008 were included in this study. Imaging was performed with either a 64-channel
or 16-channel MDCT scanner in the precontrast, cortical and excretory phases. Two radiologists who were
blinded to the pathological results retrospectively reviewed the MDCT examinations in consensus. Tumor lo-
cation, margin, peripelvic or periureteral spread, decreased renal parenchymal enhancement, dilatation of the
upper urinary tract, the presence of lymphadenopathy and of a metastasis were described. Enhancement pat-
terns of tumors were analyzed and were compared according to the WHO grade.

Results: Thirty-eight tumors were identified in pelvocalyceal systems and 35 tumors were indentified in the
ureter. The overall staging accuracy was 68.7%. The mean number of Hounsfield units of tumors in the corti-
cal phase (91.4 + 25.2 HU) was statistically higher than for tumors in the excretory phase (80.5 + 15.1 HU).
No significant differences for attenuation of tumors correlated with WHO grades.

Conclusion: MDCT is an excellent modality for the detection and staging of upper urinary tract urothelial car-
cinoma. The enhancement pattern can be a helpful finding in the detection of urothelial carcinoma.

Index words : Carcinoma, transitional cell
Kidney neoplasms
Tomography, X-ray computed
Tomography, spiral computed
Neoplasm, staging
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