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Prognostic Significance of PCNA Index and AgNORs Score
in Transitional Cell Carcinoma of the Renal Pelvis

Wan Seop Eim', Seung Sam Paik, Nam Hoon Kim
Moon Hyang Park, and Jung Dal Lee

Department of Pathology, College of Medicine, Hanyvang University, Seoul 133-791, Korea
Laboratory of Cancer Research, National Institute of Health, Korea

Proliferative activity of a malignant tumor is known to reflect its biological aggressiveness. Proliferating cell nuclear antigen
(PCNA) is a marker of cellular proliferation, and silver-stained nucleolar organizer regions (AgNORs) have been shown to
correlate with ploidy and proliferative activity of cells, In transitional cell carcinoma of the renal pelvis, the prognostic value
of these markers has not been well defined. We studied PCNA expression and the AgNORs count in 22 transitional cell
carcinoma of the renal pelvis to assess their prognostic significance compared with their cumulative survival rate, the stage
of disease and histopathologic features of the tumors. An immunohistochemical method and a standard colloidal silver staiming
were used. The mean percentage of PCNA positivity (PCNA index) and the mean number of AgNORs per nucleus (AgNORs
score) were determined. In a multivariable analysis, PCNA indexes were significantly associated with tumor stage (p=0.024),
whereas AgNORs scores were not significantly associated with the stage or histopatholgic features of the tumors. Histologic
grade was correlated to disease stage at a significant level (p=0.000). But there was a trend of low tumor PCNA-indices or
AgNORs counts with survival advantage for patients, but this did not reach statistical significance. The results suggest that
the fraction of PCNA positive nuclei would be useful for investigating the malignant potential of renal pelvic cancers, although
their clinical use as markers of biologic behavior may be limited. (Korean J Pathol 1998; 32: 521~ 530)
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Table 1. The clinical findings and follow-up data of the patients with renal pelvis tumor

Patient Sex Age Symptom Duration  Site Post operation Tx Follow wp Survival
(months)
1 M 62 Hematuria, Flank pain 2 mo Ri Nong 121 Alive
2 Mo 48 Hematuria 4 mo Lt Radiation: 3000rad 100 Alive
{lung, bone meta)
) Chemo:adriamycin :

3 M 34 Flank pain 3 mo Rt Radiation:6000rad 97 Alive

1 M 4l Hematuria 1 wk Lt None T2 Alive

5 M 58 Hematuria 1 mo Lt None 80 Alive

6 M 6 | lematuria, Urinary ISmo Rt  None 26 DOD*

retension

7 Mo 56 Hematuria 23 yrs Rt None 6l Alive

8 M 65 Hematuria 14 mo Rt None 46 Alive

9 M 75 Hematuria 4 mo Rt None 13 DOD

10 M 68 Hemaruria 1 mo Hi None 38 Alive

11 M50 Hematuria 2 whks Rt None 37 Alive

12 Mo 48 Hematuria 18 mo Lt None 36 Alive

13 FooTl Abdominal pain 2 whks Rt None 34 Alive

14 M 72 Flank pain Unknown Rt Unknown Unknown  Unknown

s M g1 lematuria, fyr pg  Chemoadriamycin Alive (urethra meta)

Abdominal pain mitomycin

16 M 58 Hematuria, Flank pain 5 mo Li ChemoMVYAC 41 DO

17 M 60 Flank pain, Hematuria 1 mo Lt Unknown Unknown  Unknown

18 M 52 Hematuria 6 mo Rt Chemo:adriamycin =~ 20 DOD

19 F 56 Hematuria 1 mo Rt MNone 63 Alive
20 F 57 Hematuria 2 mo Lt Radiation:3300rad 12 DOD
21 M 67 Flank pain 3 mo Lt MNone 12 DOD
22 M 71 Flank pain, Fever 5 mo Rt None | DOD

Tx: treatement, Chemo: chemotheraphy, meta: metastasis, DOD: die of the disease, MVAC: methotrexate, vinblastine,

doxorubicin, cisplatin
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Table 2. Pathologic findings, and PCNA index and AgNORs count of the 22 cases of renal pelvis tumor

. Cell  Growth Papillary Lymph node  Angio-  Arterio-  PCNA - AgNOR . i
, ted Lesions
Patient Stage Grade Type  Pattem  Growth Involvement  invasion sclerosis  Index(%) Count Associa st
1 1 1 TCC  expansile -+ - - mixd 9 2.44 simple cyst, CIN
hydronephrosis,
2 | ! sil - — - - 291 .
I TCC  expansile 14 CPN
3 2 2 TCC  invasive e — — - 36 1.96 CIN
2 TCC  expansile  + - o mild 9 246 CPN, focal
5 2 2 TCC  expansile  + - - % 283 P
- cxpa ' ureter, CPN
] 2 2 TCC  expansile + — + mild 19 298  simple cyst
7 2 2 TCC  expansile + — mild 11 2.88 -
TCC:ureter,
& 2 2 TCC expamsile + - - mod s 2020 o oF
simple cyst
'I' e
9 2 3 cc c invasive + - — mod 22 3.10 simple cyst
R TE
10 2 2 TCC  expansile + — — moxd a0 3.40 CIN
11 2 3 TCC  expansile + + miod 81 325 CPN
: . by hrosis,
12 2 1 TCC  expansile + - - mild 63 3.25 yaromephrost
CPN
TCC:ureter & UB,
13 2 2 TCC  expansile + — - maocd 46 3.00 hydronephrosis,
CPN
Diabetic
nephropathy,
14 3 3 TCC invasive — - + mod S0 1.99 hydronephrosis,
CPMN
TCC:ureter,
15 3 1 TCC invasive  + - - mod 48 273 Cowmeten
hydronephrosis
16 3 3 TCC  invasive + - -+ mild 39 266  simple cyst, CIN
17 3 3 Tee invasive — - + modd 26 2.38 CIN
adeno
I8 3 2 TCC  invasive + - — maod 32 2499 nephrolithiasis
TCC ¢ simple cyst,
19 3 3 Cc invasive + - - mod 34 255 e R
squam double ureter
20 4 4 TCC  invasive - + + severe 21 379 CIN, focal
TCC © . :
21 4 3 nvasive - + -+ mosd 82 390 CPN
sguam
Tee ¢ )
22 4 4 Invasive — + + mod 28 1.84 -
squam

TCC: transitional cell carcinoma, TCC © squam: TCC with squamous cell carcinoma, TCC ¢ adeno: TCC with adenocarcino-
ma, CIN: chronic interstitial nephritis, CPN: chronic pyelonephritis, UB: urinary bladder
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Fig. 1. PCNA immunostaining in transitional cell carcinoma
of the renal pelvis.

Table 3, Mean PCNA index(%) and

ol Mel| tsted A2 ub-SulA] ghekel AgNORs =
23} 184004 23 39028 HF 2794055909k
AgNORsel| thgh 2o #ella] FoFA|E£e] #ljel] 291
9} SAEE Fade] AN5E B8y ¢ glelon] SF
Fale] A4 dalol] s Boko} A7)7h 2 HEY
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B 17| 114+35, 27] 28.6+1.59, 37] 385191, 47
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Heolell ubE PCNA E7)72)05 124 Hel7t 9l 4
£402+239, 9l S 270413158 PCNA EA A5
7} ESrpEeE f=ZzA Aelrt vlolAlE g 2 o 9
det (p=017). 1 wholl Fake] Fix, =23 {3

Fig. 2. AgNORs silver staining in transitional cell carcinoma
of the renal pelvis,

AgNORs count of TCC according to stage

Stage | Il 1l v P value
PCNA 11.4+3.5 286+ 159 3B+ 19. 44.3+32.7 0.034
AgNORs 2.69+0.33 2.83+048 255034 317+1.15 0616
No. of cases 2 11 ] 3
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Table 4. Mean PCNA index(%) and AgNORs count of TCC according to grade

Grade I 1 [1I Y P value
PCNA 36192 227+ 108 44.4+20.8 25.5+35 0.423
AgNOEs 2654048 2824041 2.83+0.63 281+1.37 0.664
No. of cases 5 8 T 2

Table 5. Mean PCNA index(%) and AgNORs count of TCC 90 -
according to lvmph node metastasis 8 - o o
Lymph node Positive Ngative P value 707 .
E‘I:' -
PCNA 482+239  27.1+13.1 0.017 SN a
AgNORs 2.59+098  2.73+0.39 0.461 %w— : -
No. of cases 5 17 oo = q
304 L
] 8
20 g <@
)
10 E
Table 6. Correlation coefficient between survival state and 0
studied prognostic factors ' o 4 ' 4 '
Stage

Correlation

Prognostic factors coefficient p value
Angioinvasion 0.7868 0.00
Stage 0.6337 0.03
Grade 0.6330 0.03
Growth pattern 0.6005 0005
Lymph node involvement 0.4193 0066
Cell type 0.4193 0.066
Aneriosclerosis 0.3251 0.162
Papillary growth 0.3126 0.180
AgNORs coum 0.2614 (.266
PCNA index 0.1634 (1491
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(Fig. 3) AgNORs e J3tadAlE Helz] glsich
PCNA FEA A2} AgNORs HyAleldk Folgh 43
Al HEHA

4. MERES B4

PCNA FEZ| 2|, AgNORs #H 9 2}
7} 3hake] AE g v dgE O

I =

=
T
7

'
o)

9_1
7

oz
4% %

-

oF
ME o

—

Fig. 3. PCNA indexes are significantly associated with low-
and high stage of transitional cell carcinoma of the renal
pelvis (p=.024),
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Fig. 4. Survival of 22 patients with transitional cell carcino-
ma of the renal pelvis according to tumor stage (p=.0042).
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