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The Clinicopathologic Correlations of Histologic Tumor
Necrosis for the Patients with Renal Cell Carcinoma

In Ho Chang, Tae Beom Kim, Myung Cheol Gil, Yong Jun Kim,
Sung Kyu Hong, Seok Soo Byun, Gheeyoung Choe', Sang Eun Lee

From the Departments of Urology, and 'Pathology, College of Medicine, Seoul
National University, Seoul, Korea

Purpose: The authors investigated the relation of histologic tumor necrosis
to the other clinicopathologic factors that are known to be important
prognostic indicators for the patients with renal cell carcinoma (RCC).
Materials and Methods: The records of 89 patients who were surgically
treated for RCC between June 2003 and July 2005 were evaluated for their
basic clinical, laboratory and pathologic information, including the TNM
classification, the nuclear grade and the Ki-67 expression. The association
of the presence and extent of histologic tumor necrosis with the clinical,
laboratory and pathologic features, and the Ki-67 labeling index were exam-
ined with chi-square tests, Fisher's exact test, Pearson's correlation analysis,
Spearman correlation analysis and multivariate logistic regression analysis.
Results: Histologic tumor necrosis was present in 34 of the 89 (38.2%) total
RCCs, 24 of 73 (32.9%) conventional RCCs, 9 of 13 (69.2%) papillary RCCs
and 1 of 3 (33.3%) chromophobe RCCs. The presence of histologic necrosis
in the primary tumor of the patients with RCC compared to the patients
with RCC without necrosis was associated with higher levels of anemia,
hypercalcemia, hyperalkaline phosphatemia, a higher TNM stage and grade,
more perirenal fat invasion, lymphovascular invasion, sarcomatoid change
and renal vein thrombosis, a higher Ki-67 labeling index and a larger tumor
size. When classifying the RCC according to the histologic subtype, for the
conventional RCC, histologic tumor necrosis was associated with the same
clinical, laboratory and pathologic features, and the same Ki-67 labelling
index as that of the other types of RCCs. The extent of necrosis in the
conventional RCC was associated with the TNM stage (r=0.44, p=0.033).
Multivariate analysis demonstrated that a higher TNM stage (odd ratio:
5.667; p=0.036; 95% confidence interval: 2.125-63.120) was an independent
predictor of histologic tumor necrosis for conventional RCC.

Conclusions: The presence of histologic necrosis was a predictor of the
outcome for conventional RCC, and it should be routinely reported and
used in clinical assessment. (Korean J Urol 2006;47:449-455)
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body9} peroxidase”} F2HE streptoavidineS AFHA|7] 1, AN ELGSZ AdH A5 A8 TSI} e

diamminobenzidine tetrachloride (DAB)E 5-10%7F & ¥ 3}¢] T3 glv T2 Yol A ¢ HAAM 47, HEEy
= A= stat 24 9 Ki-67 EAAFE =

qhA 3k & Mayer’s hematoxylin® 2 )2 @ AS A A5} 27 9 Ki-67 A A FE chi-square @ Fisher’s exact testS

Bopan sl AU SANETOR QAFA ol gt wiwalddrh olF £H3HE £7d wel 1E 4
YA $FAL olgaATh AEZAS MLTOR sho]  AEITH G5 ANIFEOE Y F, 2L o
AL Bo] Ao o] Holt AEE FHoE F = vlms 2H%H BRd B4 2454 SEAl

B, FFAL 55 4000 Aol A 25709 THE B ojnlE LolugiT AMT @ BE AMEIEA B
92 dato] ZUALE 20007 ol AOIA o] Fol 4 AFOZ foF FES el T 2A2E HAR

Qo] £g MEER THo] Kie? EAAFE Ut AL Fahel 2484 $YIe] 92 WAL 5YHQ
Ki-67 EAAS7} 10% 2349 9SS 0 Kie? EAAFE QA7 RQAAE Goprgth. BE ALkl 213}
S9om, 109 MHE A Kie7 EAAFE Attt A FIAY ARl FFe A7), AP, K67 £

Fig. 1. Photomicrographs (hematoxylin and eosin stain) illustrating coagulative tumor necrosis in renal cell carcinoma (RCC). (A) The
medium power magnification view showing coagulative tumor necrosis in the conventional RCC. (B) High power magnification view of
conventional RCC showing the persistent cellular outlines (arrows). (C) High power magnification view of conventional RCC coagulum
of the cellular debris (arrow) adjacent to high grade tumor. (D) Medium power magnification view of papillary RCC showing coagulum
tumor necrosis with adjacent cholesterol clefts (arrow). Original magnification: x200 (A, D); x400 (B, C).
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of BAstar, 2282 W7]eke] At ##AA = Spearman
o]-g3te] A3ttt FA A A
+ SPSS for Window (version 13.0)2 ©]&3}92H, pato]
005 H|ke] ALE EAT o2 o3 Aoz BAsYh

correlation analysis&

A 89 o] T 2R A FLAYA) A FAE=
34 (38.2%), XA} Qe FAE 559 (61.8%)°] AT
O%F BE AAESL 739 (82.0%), FFA AAELE 13

rﬂ‘ 2

Table 1. Associations of histologic coagulative tumor necrosis with
the clinical and pathologic features of renal cell carcinoma

No. of patients (%)

Feature Tumor Tumor p-value
necrosis (-)  necrosis (+)
No. of patients 55 34
Age 56.12+12.52 58.88+14.26 0.384*
Body mass index 25284335  24.75+2.71 0.413*
Clinical features
Anemia 9 (16.4) 14@412) 0012"
Leukocytosis 4(13) 129 0495
High ESR 21(58.3) 13 (72.2) 0.319"
Hypercalcemia 4(7.3) 11 (32.4) 0.002"
High ALP 2 (3.6) 8(23.5  0.004"
Symptoms at presentation 15 (27.8) 16 (47.1) 0.065
Primary tumor size (cm)  3.47+2.01 794426 <0.001*
Nuclear grade 0.019"
1 3(5.5)
2 31 (56.4) 11(32.4)
3 20 (36.4) 19 (55.9)
4 1(1.8) 4 (11.8)
2002 TNM stage grouping <0.001"
1 49 (89.1) 11(32.4)
2 1(1.8) 6 (17.6)
3 50.1) 15 (44.1)
4 - 2(5.9)
Perirenal fat invasion 3(5.5) 8 (23.5) 0.012"
Angiolymphatic invasion 4(7.4) 12 (35.3) 0.001"
Sarcomatoid change - 4 (11.8) 0.010"
Renal vein thrombosis 3(5.5 8(23.5) 0.012"
High Ki-67 index (> 10) 9 (30.0) 12 (63.2) 0.022"

% (14.6%), B2 AN ELGL 39 34%)S A Ao,
aF 248 T de B 47 247 (32.9%),
9% (69.2%), 118 (33.3%) 2.2 54 AAEGNA BE 2
AEZFERG ‘“L“E} ZA8A FdYAE SALIARE
F3lE 1 IatE AEZE FASHA FAEH ARen, =
Zhd A3 Az Ay J%%-Cﬂ S77F dEtgAY, 3 22 Al
29 7t AR P& HIT Fig 1A, B). AAEH
FHlole ARz AAxge] #HAHIYOH, 53] FF
A AMELS] Aol SnIatE 28 FWol cho-
lesterol cleft7} )34 B2 AT} (Fig. 1C, D). 48 (4.5%)2

AAZA SFA HshyE FEENeH, F 218 (19.7%)
o] AAE Aol Ki-67 FAo] HFH ATt

Table 2. Associations of histologic coagulative tumor necrosis with
the clinical and pathologic features of conventional renal cell carci-
noma

No. of patients (%)

Feature Tumor Tumor p-value
necrosis (-) necrosis (+)
No. of patients 49 24
Age 56.02+12.65 59.45+1390 0.817*
Body mass index 25224348  24.76+2.68  0.322*
Clinical features
Anemia 8 (16.3) 9(37.5) 0.038"
Leukocytosis 3(6.1) 14.1) 0.355"
High ESR 19 (59.4) 10 (71.4) 0.436"
Hypercalcemia 3(6.1) 6 (25.0) 0.021"
High ALP 2 (4.1) 7292)  0.002"
Symptoms at presentation 14 (29.2) 10 (41.7) 0.289"
Primary tumor size (cm) 3.39£1.81 7.06+£3.69  0.002*
Nuclear grade 0.024"
1 3(6.1) -
2 28 (57.1) 7(29.2)
3 17 (34.7) 14 (58.3)
4 1(2.0) 3(12.5)
2002 TNM stage grouping <0.001"
1 44 (89.8) 10 (41.7)
2 1(2.0) 3(12.5)
3 4(8.2) 9(37.5)
4 - 2(8.3)
Perirenal fat invasion 2(4.1) 5(20.8) 0.022"
Angiolymphatic invasion 3(6.3) 8 (33.3) 0.003"
Sarcomatoid change - 4(167)  0.004°
Renal vein thrombosis 2(4.1) 6(25.0) 0.007"
High Ki-67 index (> 10) 8 (32.0) 10 (76.9) 0.009"

ESR: erythrocyte sedimentation rate, ALP: alkaline phosphatase, *:
Fisher’s exact test, " chi-square test

ESR: erythrocyte sedimentation rate, ALP: alkaline phosphatase, *:
Fisher’s exact test, " chi-square test
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