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Purpose: Nuclear grade is one of the independent prognostic factors for
renal cell carcinoma (RCC). We investigated the effectiveness of a
preoperative CT scan for predicting the nuclear grade of clear cell RCC.
Materials and Methods: We retrospectively reviewed the medical records
of patients who underwent surgery for renal lesions between January 2002
and December 2007. We analyzed the pathologic and radiologic reports
of 65 patients who underwent radical nephrectomy for RCC and were
diagnosed with clear cell RCC. The Hounsfield unit (HU) of the area with
M) and the total area of the RCC (T) were
measured during CT. Ratio values by nuclear grade were calculated by
using formulas (M HU/aorta HU, T HU/aorta HU) to eliminate

maximum enhancement (

differences between individuals.

Results: A total of 65 cases of clear cell RCCs were classified according
to Fuhrman nuclear grade. Five cases were grade I, 33 were grade 1I, 15
were grade III, and 12 were grade IV. There was a significant difference
in CT enhancement between each nuclear grade, and lower nuclear grades
tended to have an increased ratio of maximum enhancement (p=0.020).
Fuhrman nuclear grade was divided into two groups: low (Fuhrman
grades I, II) and high (Fuhrman grades III, IV). The ratio of enhancement
for the M area was significantly higher in the low Fuhrman nuclear grade

group than in the high group (p=0.033).

Conclusions: CT enhancement is inversely related to the nuclear grade
of clear cell RCC. This study found that measuring the area of maximum
enhancement in CT may be a useful method for presuming the pathologic
nuclear grade of RCC, especially when the Fuhrman nuclear grade is
divided into low and high groups. (Korean J Urol 2009;50:942-946)
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Fig. 1. The maximum area of Hounsfield units (HU) was measured by tracing the highest HU of the localized circular portion, which
was defined by 25% of the total area of the carcinoma at the largest diameter. (A) an example of measuring maximum area of HU in
well enhanced small size carcinoma by localized circle. (B) an example of measuring maximum area of HU in heterogeneous large size

carcinoma by localized circle.

Fig. 2. Hounsfield units (HU) of the total area of the carcinoma were measured by delineating around the lesion at the largest diameter.
(A) an example of measuring the total area of HU in a well-enhanced, small-sized carcinoma. (B) an example of measuring the total

area of HU in a heterogeneous enhanced large-sized carcinoma.
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Table 1. Comparison between HU degree by nuclear grade

% A AAR CTollA] ME-9]e] HUE 231% [, 10, 100, IVH
160.4+29.2, 119£50.9, 112+34.5, 97.5+18.9% 2J1] 9= X}o]
E HolA ggton (p=0.050) AZEF THHL HU =3t
131.2+17.4, 102.3+42.7, 98.9+26.4, 80.4+195 oJn] 9l X}
o] F Kol ggto} o F3}t v} FrMSrS HUZF 4
sl e Btk (p=0.055).

Zokol = 7)ol et 4 cm ©]&}, 4-7 cm Abo] B3 7 em
Z2IE e THHS 29357 vl &3k 0437+
0.141, 0.332+0.091 L8] 3L 0.297+0.064% 7|7} Z7}&
2 o] QA &P (p<0.001) MIEQ HEFE
0.511+0.179, 0.385+0.121 L&]3 0.355+0.072 2v| 9= 7
425 Bk (p=0.001).

o §3tol whel AGET (grade I, T LGHT
(grade TII, IV) 2.2 U}ro] AFke] 2715 vla2d uf 7}
5241241 cm, 6.5623.4 cmZ ¥ B3} nS5FLd] Fok
o] 7|7} aA AL gule fAet (p=0.072).

AAESQe & BEE I, 100, [VollA MAEg|e] =d=7}
H&7HE 0.5960.132, 0.427+0.164, 0.407+0.129, 0.353*
00772 T8 Xo]lE Holow (p=0.020) THH A E
0.476+0.059, 0.368+0.136, 0.362+0.103, 0.293+0.075% 5]
gk xpol & H vk (p=0.033) (Table 1).

Table 2. Comparison between HU degree by high & low Fuhrman
nuclear grade groups

Low group High group

(erade I, 1) (erade 1L, Tv) PYalUe
No. of patients 38 27
M HUJAorta HUZSD 0.449+0.168  0.383+0.111  0.033
T HUJAorta HU+SD 0.38240.133  0.33£0.096  0.067

HU: Hounsfield unit, M: maximum area of Hounsfield unit which
was defined by 25% of total area of carcinoma at the largest
diameter, T: total area of carcinoma at the largest diameter

Grade 1 Grade II Grade III Grade IV p-value
No. of patients 5 33 15 12
Mean age+SD (years) 58.8t11.4 54.3+13.2 61.3£10.9 60.7+11.5
Mean tumor size+SD (cm) 3.18+0.87 5.56+2.43 4.81+2.37 8.77+3.28
M HU+SD 160.4+29.2 119£50.9 112£34.5 97.5+18.9 0.050
T HU+SD 131.2+17.4 102.3£42.7 98.9+26.4 80.4£19 0.055
A HU%SD 275.4+6.69 276.2+31.6 276.3£35.3 277.3+13.4
M HU/Aorta HU+SD 0.596+0.132 0.427+0.164 0.407+0.129 0.353+0.077 0.020
T HU/Aorta HU+SD 0.476+0.059 0.368+0.136 0.362+0.103 0.293+0.075 0.033

HU: Hounsfield unit, M: maximum area of Hounsfield unit which was defined by 25% of total area of carcinoma at the largest diameter,
T: total area of carcinoma at the largest diameter, A: aorta at the largest diameter of carcinoma
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