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Table 1. Comparison of CT Findings in Intact Capsule, Capsule
Involvement, and Capsule Penetration Group

CT Findings Intact Capsule Capsule
Capsule invasion  penetration
(n=40) (n=38) (n =36)
Margin
Irregular 12 (30%) 20 (53%) 28 (78%)
Smooth 28 (70%) 18 (47%) 8 (22%)
Bulging > 3cm
Beyond renal contour 9 (23%) 22 (58%) @ 24 (67%)
Collateral Vessels 15(38%) 22 (58%) 23 (64%)
Thickening of
Gerota’ s fascia 5(13%) 16 (42%) 19 (53%)
Perinephric strand 12 (30%) 19 (50%) 22 (61%)

T2 T3a

cm, 3.1 cm, 35 cm
(p < 0.05).
3 cm 24 (67%),
22  (58%) 9 (23%)
(p < 0.05),
(p = .05) (Fig. 1). T3a T2
3 cm T3a
(p=.007) (Fig. 1).
23  (64%)
15 (38%) (p= .022)
22 (59%)
(p=1598). T2 T3a

(p=102) (Fig. 1).

19 (B3%), 22 (61%) 16 (42%),
19 (50%)
5 (13%), 12 (30%) (p
< 0.05). T2 T3a
(p=.007) (p=.033)
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Table 2. Sensitivity, Specificity and Accuracy of Varaible CT
Findings in Differentiating T2 from T3a

CT findings Sensitivity ~ Specificity =~ Accuracy
Irregular Margin 78% 59% 65%
Bulging > 3cm

beyond renal contour 67% 60% 62%
Collateral Vessels 64% 53% 56%
Thickening of

Gerota’ s fascia 53% 73% 67%
Perinephric strand 61% 60% 61%
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Table 3. Sensitivity, Specificity and Accuracy of Variable CT

Findings in Differentiating Capsule Penetration (T3a) from (8-10).
Capsule Invasion (T2) cT
CT findings Sensitivity ~ Specificity = Accuracy
Irregular Margin 78% 47% 62% ,
Bulging > 3cm
beyond renal contour 67% 42% 54% Johnson (2) - CT
Collateral Vessels 64% 42% 53% 91% :
Thickening of , T2 T3a
Gerota’ s fascia 53% 58% 55%
Perinephric strand 61% 50% 55%

C

Fig. 1. Comparison of CT scan findings renal cell carcinoma in intact capsule group (T2), capsule involvement group (T2), and cap-
sule penetration group (T3a).

CT scan of renal cell carcinoma with intact capsule (T2). Although tumor (arrows) has grown out from renal contour, bulging be-
yond renal contour is less than 3 cm, tumor margin is smooth, and any of peritumoral collateral vessels, thickening of Gerota’ s fas-
cia, perinephric strand are not noted (A). In another intact capsule (T2) case, peritumoral collateral vessels (arrow), Gerota’ s fascia
thickening, and minimal perinephric strand (arrowhead) are noted, but the tumor has relatively smooth outer margin (B).

CT scan of renal cell carcinoma with capsular involvement (T2). Tumor has grown more than 3 cm beyond renal contour, and per-
itumoral collateral vessels (black arrows) and perinephric strands (white arrows) are noted. Tumor has smooth and regular margin
(C).

CT scan of renal cell carcinoma with capsular penetration (T3a). Tumor has grown more than 3 cm beyond renal contour, and per-
itumoral collateral vessels (black arrows), perinephric strands (white arrows), and thickening of Gerota’ s fascia (arrowheads) are
noted. Compared with B, tumor margin is lobulated and irregular (D).
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Usefulness of CT Scan in Differentiation of T2 from T3a in
Renal Cell Carcinoma'

Ho Sung Kim, M.D., Jeong Kon Kim, M.D., Woon Chae Jung, M.D., Kyoung Sik Cho, M.D.

'Department of Radiology, Asan Medical Center, University of Ulsan

Purpose: To assess the usefulness of CT scanning in the differentiation of stage T3a from T2 in renal cell carci-
noma.

Materials and Methods: Among patients with pathologically proven renal cell carcinoma, 114 at stages T2 and
T3a were divided into three groups, as follows: intact capsule (T2) n=40, capsular involvement (T2) n= 38, and
capsular penetration (T3a) n=36. By referring to contrast-enhanced CT scans, we retrospectively compared
the groups in terms of tumor margin, the frequency with which a tumor bulged more than 3 cm beyond the re-
nal contour, the presence or absence of peritumoral collateral vessels, thickening of Gerota’ s fascia, and per-
inephric strands.

Results: An irregular margin was more common in the capsular penetration group than in the other two
groups (p<0.05). With regard to frequency of tumor bulging, the presence of peritumoral collateral vessels,
thickening of Gerota’ s fascia, and perinephric strands, these characteristics were more frequently noted in the
capsular penetration group (T3a) and capsular involvement group (T2) (p<0.05) than in the intact capsule
group. The difference between the capsular penetration group (T3a) and the capsular involvement group (T2)
was not significant, however (p>0.05).

Conclusion: In determining the tumor stage of renal cell carcinoma, CT is not helpful in differentiating be-
tween a tumor with capsular penetration (T3a) and one with capsular invasion (T2), though differentiation of
the T3a stage from the T2 stage, without capsular invasion, is reliable. When a tumor has an irregular margin,
however, the possibility that it is at stage T3a should be considered.
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