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Purpose: This multiinstitutional study was to investigate the accuracy of
the Kattan nomograms for the prediction of recurrence after definitive
surgery for renal cell carcinoma (RCC) in Korean patients and develop
a nomogram revised to complement the shortcomings.

Materials and Methods: Clinical and pathological data of 1,866 patients
with RCC who had been followed for at least 2 years after surgery in
each participating institutes were reviewed as well as evidence of disease
recurrence, defined to include local recurrence and distant metastasis.
Accuracy of the Kattan nomograms’ predictability in tumors 7cm or less
was tested by calculating the area under the receiver-operating charac-
teristics curve (AUC) and actuarial recurrence-free survival by Kaplan-
Meier method. We used the Cox proportional hazard analysis to identify
significant variables and develop prediction nomogram, and internally
validated by bootstrapping method. Mean follow-up was 56.5 months
(24-184).

Results: Recurrence occurred in 12.5% of the patients and correlated with
the pathological stage, with 4.3%, 7.9%, 15.0%, 22.6%, 38.4%, 58.3% for
stages Tla, T1b, T2, T3a, T3b/c and T4, respectively (p <0.001). The AUC
of the Kattan nomograms was 0.276. Factors significantly predictive of
recurrence were T stage (p <0.0001), presentation (p=0.006), preoperative
hemoglobin (p=0.023) and gender (p=0.032). Actuarial 60-month recurrence-
free survival was 87.9% and using the prognostic factors, nomogram
predicting 60-month recurrence-free survival was constructed.
Conclusions: Korean nomogram complementing the preexisting nomo-
grams for the prediction of recurrence-free survival after definitive surgery
for RCC has been constructed, which may be useful in patient prognosti-
cation, counseling and follow-up planning. (Korean J Urol 2006;47:963-967)

Key Words: Renal neoplasm; Survival, disease free; Nomograms

963

2 WEo| of

oI%t

{0l

CHE | w7 | 2Fet] %]
X 47 M9S 2006

SMOEtm ofichst H|w 7 |[otetm A,
;01|tc',+9 EmES R vS el im
tE2infstn olnichs!, ‘HSystn
o|njcat, “H3|cstm o|niryst,
AYohstm o nichst, 'Dedcistin
o|njrat *Srhstm o|niryst,
‘Sojcistn onicst RAC S
o|njchat "MFEICHE M ofnicyst
IZOI__D'c_ Cl
o|njryet, “olxcHEtm ofnichEt
Polsttistm ojmchst, “skalchstn
st o|njryst,

24
54

PETHSII ofnicks, PSScket
S

_
]
El
1o
=l
il
P,E
i
>
ol
]
El

1o

E
-

El

=

ful ofnjryst

BRI - B0t - 0|RS - H 8P
Zg - 2ol ZMT - AHe
Moz oz’ MM med|®
258! - 0! - UME"
E4Z° . FrY" - eaol®
O|7 - 2" - 2EA"
AR - TP - olshE - 28

Xt 2006H 53 9
RHEHQIR} - 200614 73 13

El
>

P

IRy A=

AMSO0HMHP H|m7 |1}

MEA| &0t7 EEHS 388-1

@ 138-736

TEL: 02-3010-3734

FAX: 02-477-8928

E-mail: cskim@amc.
seoul.kr

2 ol Ofsh|w|Eslslel xjgoz
NEEREERED)

o



964  Clshd|i7|DtEts| K|

M

Syt A A xS A ELS 2002 F

CH 47 3 K95 2006

=

A A8

ot AT 107 B F 506802 FANE Az LA
g FF DAY 20%, AR E L1% F=E 2R84 A
g 1597 #E3) SR AAESe] tg 1349

R
s Mroot
W e B> g
-

l

ﬁérﬁﬂiil
%
mloﬁié_lﬂ,n:’i_lﬁo
2 i o
o &
] )
4:

e ““1;“

ey
-

Sorfrome NOHE BN X rfr Hz 4

Lo

02
> f

o O o % ¥ o & 1o
m[orlr_mow_xlhﬂgé'
ﬁrz\,ﬁo}mlgo})@
ox oY 2 3 o LR Y
-|-‘>~I N
IEETE
N
b
f to
1
(o3

24

H oo o N OB K2 > ol o

_>.i
ﬂ%

g2 :L;qxq /\]7@%% = 1?_1:1

1—7_(4 o7 i /\]/xﬂ

L)
2 i
2
ot
|
2
_l[N'
o

A =2
go

F gestgon Aud A
q 93 7Igke] 24 o4 F9Y

o
=
7 o)E5 A AES FEHoR 2
2
=4

= ﬂZéEL]_ E} a 11/} A A G
Ael7} mw B9l o] War
ot e Ayl
=7} gl Auﬂm ARl o
£ A dZae A
|3, Bkl et 2218 92
s ATk
Vs el AT

Pﬂ ol
+H>£

rr
21’4 ) Y

° T 3

AHEEE AP

Joﬂ A= &

]\
N
3
©
i
_>|J_,
bot
L
E
M
N
=
ol
X
%0

Ty
o e

g 1 AUW AL} o]

el Oﬂ%‘w} °l°ﬂ G2 VA AREA
014.79 _L.\J—JH
© a0 AN A
@ N AAE 2 =

E:L%”ol

|
o] &3 Hd w1

=4 AAESdol Y von Hippel-Lindau -2}
© Aol HolA olAY & F

A EHAA Ao,

%%——1%6}7414 & 5 FHBZ VIR e A4
A 23 B9E el A Aolstsn. HF
ArElM 71E9] %@4_011*1 AVAZSF W}ﬂ of -2F #d
Hole Ao Bad oy 714 <l
A 011}3— 1?-@?*4 A Ame @A A A T,

A1 238 (Bastern Cooperative Oncology Group performance

1458 AL

status; ECOG performance status), 55t A8, & 94 55

ZABAL, BEF ZFEe] #7909 pE Pol g}
1% 9= (g7, YL, P49, SGOT, SGPT, el 24,
[e)

ol Jactate dehydrogenase), Q& A A =9 &
T 55 ARG € F e AR s FU4Y 27
(cm)¢} 93], & £33 % (Fuhrman grade), A £ &8 (Heidel-
berg £, Y wE AP DA 7, $F5 2
Z-E3A AW A7, A=A AW {7 S

o
= =
vlEro 2 2002 d TNM H 7)o w2

FOE Y

3
oo r.
;L
P g
m
b
:N:
o M
l_r(
fr

Bl R Ay

FSJ Z}E—e— 01 ATk & A9
| 32 3t EH?'* oA 7 F AdE 9 AR e
=24 A 2 Y974 Mo
AAbO A A ko] A5 Al g
S A7)1E AT
] A4F-E Kaplan-Meier 3 ©]-83}3.2.H,
7em P|gk 719} Foko] tig 7]E€9] Kattan =R 139
Aoz HIIE 3}  receiver-operating characteristics
(ROC) & 18] FMstHA S Fatgith Ao Aed
o 3 QAo ol E45 9138t Cox I AL HE S
0] 83199 2™ p-value 0.05 "] THS o3 Aoz 7HF314
CEAS B de AEE EUE %6 93-S nHE
T = A A}t & F HYTH JAAES o] &3t
= ads sk, ve
Lo o] &35tA] e 2211
(15%) 84452 ARE ©]-6351 bootstrapping WHLO=Z U]
)=}

- A% (internal Vahdatlon)% A) 33} T}

z —1n
o,

ME e *
i)
mE Y Hﬂ

o

4 ot

A7 18667 8] B4 F 4 717 EE AT BEED
B2} 3890 S A9 1477 vg% Az padt (BT F

58 FAaE q]%} ﬂz}‘: 67. 9% (1,0039)°] 21 1, 93.6%
(1,383%)9] A4 ECOG 53 1 ©]3te] 458 Hal 4
S Holx AT (Table 1). uﬂ% Z%o] A7) 5.4cm
(4% 4.6cm, 0.4-25.0cm)= 3212 68.2% (1,00778)0] H
284 ®7] Tiol 33 At

2 B3 Fo] Z 1859 (12.5%)9] Ao A ko]
Astaon AL7tA ] F 717 342718 (4-134)°]1
o APEES T H717F S713el et F7ete] Tla 8449



Sl 9 - Az etof T

Table 1. Clinical and pathological characteristics of the 1,477
patients

No (%)
Presentation
Incidental 1,003 (67.9)
Palpable mass 26 (1.8)
Abdominal pain 193 (13.1)
Hematuria 179 (12.1)
Constitutional symptoms 76 (5.1)
ECOG* performance status
0-1 1,383 (93.6)
>2 16 (1.1)
Unknown 78 (5.3)
Hemoglobin (median, g/dl) 13.9 (7.4-18.1)
Microscopic hematuria present 178 (12.1)
Pathological stage
Tla 626 (42.4)
Tlb 381 (25.8)
T2 213 (14.4)
T3a 159 (10.8)
T3b/c 86 (5.8)
T4 12 (0.8)
Histological subtype
Conventional clear cell 1,235 (83.6)
Papillary 99 (6.7)
Chromophobe 95 (6.4)
Medullary 20 (1.4)
Unclassified 28 (1.9)
Fuhrman nuclear grade
I 126 (8.5)
II 781 (52.9)
III 474 (32.1)
v 96 (6.5)

*ECOG: Eastern Cooperative Oncology Group

43%, T1b E2}9] 79%, T2 3419 15.0%, T3a TA+2] 22.6%,
T3bjc 34}+9] 38.4%S} T4 3219] 583%00| 4 #EEH A2,
AR o] Pt 717+ T W79 4BBA S BolA &3
ok (z+ W7ol A Z+Z} 40.1, 37.8, 40.7, 27.5, 27.6, 30.671 ).
E AT A5 E 0] &3}9] Kaplan-Meier 22 A2HeE A
o] 6074 Y FAE AEEL 87.9%H9 o.M, 53] Tem 9]
3 A7]¢] Z%d 3t Kattan =5 1382 AT E ROC
F4E o] &3] Atet RS wol] FAst A 0] 027602
Ve TH (Fig. 1).

Aol oA DS HA = UAESS Table 29F 29k
O FEA). ALY fdEe T WL dsdss
Tla W7l Hste] GAEE 2vzy Hd 339981 7F S71eE S

:

DAY 2 3 B ME0f of: oA F ol =2 965

1.00 -
75
2>
=
% .50
c
[0}
(0]
25
0.00 . . . )
0.00 25 50 75 1.00

1-specificity

Fig. 1. Receiver-operating characteristics curve of the Kattan nom-
ograms for tumors of sizes 7cm or less (AUC=0.276).

Table 2. Prognostic factors significantly predictive of recurrence
(multivariate analysis)

Parameter Variables Sig.
Tumor stage T1a/T1b/T2/T3a/T3b,c or 4 <0.0001
Presentation Incidental/constitutional

symptoms/hematuria/abdominal 0.006

pain/palpable mass
Hemoglobin (g/dl) <14.0/>14.0 0.023
Gender Female/Male 0.032
AL, W A Fael wet EAT SAHE 98] wHE
7ol Histe] 247F it 23268 SHSATE & W A
7} 140g/dl 013 2718 Bole Aol 13A gL S
o Hlste] AP} 1.6298) Stk o, FA; #xe] A

an

o3z} gatel] Hlgte] 1P EE 1.9420) F7ESESATE €]
o] Fo g AAEE o] 83t A HF =R IH LS Fig.
29} Z9kth o] =R 138 bootstrapping *WHE ©] &3}
WH 2SS Adeds W X =e 071322 YERH
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Points 9 2|0 4|0 6|0 QIO 100 1 ?0 14|10 1 ?0 29024}0
Gender Fer’pale M'Tlle
Hemoglobin >14.0 <14.0

Constitutional symptoms Pain
Hematuria Palpable mass

Presenting symptoms Incidental

2002 T stage T:la T|1b T|2 TIIBa T3l:|),T4
Total points O 40 80 120 160 200 235 298 350 395 478 .
Fig. 2. Established nomogram for
60-mos : . . . . . the prediction of 60-month recur-
recurrence-free survival 0.99 0.978 0.961 0.929 0.901 0.822 0.60 0.31 rence-free survival.
T8 AHEE F A FASAH 28U o] =R Hlsl &7} wol & o F AAEC vAE dFe=
Ye 19079 TNM 3718 23 Qo] TL 719 $FS A3} A )52 sk Ho) 0FE 2T & Q7] 92
AR ettt Blmore 52E sem o149 TI W719) & oletm stgth e A2 =239 A4 gol, A
Fol AFE T2 FUT AL} 59 AYFOMER A o] FFS WAL oF AAEe] guy BHNE
7} 79.2%F 82.7%°1 9, Sem PIRF T 94.6% 9= 23]2]  Fuhrman gradest vlAl E# HW ofF-rko] Fof3h A2
2 Aol Relfm e ols) 2ol A& 219 AME ST, 7 elslel FF 271, W, i A Fa 9
Fol Aol Katan =RIHE Bl AF AZ5S Se £ ] HRE FolA g A FAng gl
ol 1 3o ol - b BARGl Atk A2 5 WFehn 8F BUle Ao BE Aol EgHo) 7
of QI FEl A S8 WANE Ae =719 AAZY  AHYTh ALY B A FE ASSHE Zisman S|
o vlgo] FolAT Yt AL ek Wol 20028 TNM 1} Bon 5°¢] /1€ RUSE Ax Hoj2 ABeA %
W718 et BoE wRage] Badth ¥ AT A% FAHOE ol 4TL WAL AF AA4EVL ol
o o5 AA B 679%7F F4o] P AN WA el BAE AFT ek BRI PP AA3T 9
stgow, B2} 424%9} 25.8%7}F 247 Tla, Tib 710l o1, clear cell Fe)7He )4 O & Leibovich 519 A<
ALAUL, G 2719 FUgo] 462 AT We] AW G4 FIG AF ARETL o] §3he] | FE o
AA B2l W olgol sem oldkel FIYT ol@A H  ZHEZ o] Uk ol tishel, Katan =2 1H° A B
AR SAGE e 219 QARG G Katan = AR B3 $ S100] eI, o 43
29 YREE 4FH 2% ROC FHAN FAHE o A8F AR FU FH BE 717 9N 4L, 607)
#o] 02762.% 19973 TNM B712 o] §8 3ol AT 9 PAL YZL dZ3T B33 Hol 232 5 9
et 23 AL welF etk o
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o] &3 N2E =R IWE AAHT N2 HeH o] = & 3719 AAESE St B FAE AE S Y
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< ste] A e (em) G2 ST FF 279 EaE AAdste vl H2o] o AA xSl AF
TNM B71E H AlEstste] H-s F49F F A== &3 Zroll F-HEA o g Aol Bt Hie glon
on, FE AALY F7, w4l 28 FH Y] {7 FES F DAY A7 F o Fol oA zolE B AL o st
7}0}04 TAEJG. o] =232 7019 conventional = 2AE 7] W2, Kattan =512 t) s ROC =41
clear cell carcinoma $2}9] 25 WHS o] &3t 1 A& oA st A o] vi-¢- wA UEhd 22 1997 TNM B
A A] conventional FE| Q] AMEY A2 35 H T A 715 AHgste =R EAoA 73 Ao E AtH
AHEL I olf+E o] ot o] AAES FAA o 65%F 7} o 5 vk AL B AFdAe &Y dTERE @
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