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Quantitative analysis of the malignant potential in cancer cells is a method currently under
discussion. Recently the stereological estimation of cancer cells has been utilized in making an
objective and quantitative pathological diagnosis.

In this study, we estimated the mean nuclear volume (MNV) of untreated bladder carcinomas
in 128 patients by stereological methods and attempted to quantitatively analyze the malignant
potential of the carcinoma.

The MNV was significantly enlarged as the tumor advanced in grade and stage. MNV was
largest in grade 3 tumors (340.2+100.1 pm?®) followed by grade 2 tumors (206.2+90.6 #m?) (P<C
0.01), and grade 1 tumors (130.6+46.7 pm3) (P<{0.01). MNYV was larger in pTl tumors (278.2+
126.9 #m3) than in pTa tumors (156.9+60.5 zm?) (P<{0.01). MNV was also larger in invasive tu-
mors (T2, T3 and T4: 318.2:+104.0 gm?) than in superficial tumors (Ta and T1: 203.5+109.2 #m3)
(P<0.01).

Patients were then divided into two subgroups, one with large nuclei (MNV=197.3 #m?), and
the other with small nuclei (MNV<(197.3 pm3?). Survival and disease-free rates in patients with
small nuclei (5-year survival rate: 92.9%, 5-year disease-free rate: 24.4% ) were significantly better
than in patients with large nuclei (5-year survival rate: 58.0%, 5-year disease-free rate: 12.5%).

For patients with grade 2 tumors, those with small nuclei had a good survival rate (5-year
survival rate: 95.5%), similar to that of patients with grade | tumors (5-year survival rate : 95.0
%). Patients with large nuclei had a worse survival rate (5-year survival rate: 52.9%) similar to
that of patients with grade 3 tumors (5-year survival rate: 57.6% ). These findings suggested that
the malignant potential of human bladder carcinomas could be quantitatively analyzed by the
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measurement of MNV.
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Fig. 1. Distribution of mean nuclear volume

in patients with bladder carcinoma
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Fig. 2. The relationship between mean nuclear volume and pathological
grade (A), and pathological stage (B) of the bladder carcinoma.
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Fig. 3. Survival (A) and disease-free (B) rates
for bladder carcinoma patients with

small (MNV<197.3p¢m3®) and large
(MNV=197.3 ym3) mean nuclear volu-
mes.
A
(%)
100—e=—""
 — ade 1 (n=20)
S o0 O
--\‘."Q‘m"—-\-—
5 grade 2 (n=239)
3 5ol orade 3 (n=33)
e
3
w
25
o
1 2 3 4 5 Years
(%)
100 Qrade 2 (MNV < 197.3 um?) (n = 22)
...... grade 1 (n =20}
8¢
grade 3 (n=33)
-g 50F orade 2 (MNVZ 197.9 sm?) (n=17) *
@
25)

1 2 3 4 5 Years

Fig. 4. Survival rate for patients with various
tumor grades (A). Patients with grade
2 tumors is divided into two subgroups
based on mean nuclear volume (B).

4% MNV oBJtOMEEEHTE &b,
EENEEE RO MNV % 5 JiLE RO MNV
LB OBRER JOER & OBFRYHRE LT L TE
TH5. TS B O—ERTHLEEOKE X



BE @ BREE - THEEE 29

X BEEORNEIT - 1005, OMBHER (Ko
AR, EFl etc.) OEE(L, RITZThLOHEARE
BEE HEERBEHOFTER CIMIBTTETDH
B.

¥ =

BEESMaDO FHEER (MNV) % stereology
DOEFREHAGCE ML, BHEFHLOMRERFL
7o
1. grade, stage DE\EFIEEMEDO MNV 7
*3373‘07’:.

2. MNV O/p&7eBE (MNV<I97.3 pm3) i3, K&
7B (MNVZ197.3 pm®) EHBILTAFER IV
FBRBEHIEECED, T
3. grade 2 DEHIE MNV OKX &2 X > T 28
AT A E, MNV 7 197.3 pm?® RiOFEFIOE
g, grade | DAFHEIIZE—HKL, MNV
21973 pmd LA EOFEFHOEFMBIL, grade 3 D
Lo L —F L.
4. MNV @R HETHETE, Lo dBERE
BOEHEATERMCRETC ENTELIEEKLD S
B EBbhic.
ERBFAEDED SN AEREECRBI LT

ABXOBSE, #79EBALREHE 2RETRRL
7.

X [

1) Ooms ECM, Anderson WAD, Alons CL, et
al.. Analysis of the performance of patholo-
gists in the grading of bladder tumors.
Hum Pathol 14: 140-143, 1983

2) Robertson AJ, Swanson BJ, Burnett RA, et

al.. Observer variability in histopathological

reporting of transitional cell carcinoma and
epithelial dysplasia in bladders. J Clin

Pathol 43: 17-21, 1990

SRIERT, THRE, Y, @ EMRO

T oot —HBEHRE7 T

A & - fREfiC X %81k, Oncologia 23 : 32-

40, 1990

4) FIRME= : ERMEYOREOBE. BHELYE
3% 22:837-843, 1985

5) De Hoff RT : Stereological meaning of the
inflection point count. J Microsc 121: 13-19,
1981

6) Gundersen HJG and jensen EB: Stereo-
logical estimation of the volume-weighted
mean volume of arbitrary particles observed
on random sections. ] Microsc 138: 127-
142, 1985

7) Nielsen K, Colstrup H, Nilsson T, et al.

3

N~

Stereological estimates of nuclear volume
correlated with histopathological grading
and prognosis of bladder tumour. Virchows
Arch (Cell Pathol) 52: 41-54, 1986

8) Nieisen K, ®rntoft T and Wolf H : Stereo-
logic estimates of nuclear volume in nonin-
vasive bladder tumors (Ta) correlated with

the recurrence pattern. Cancer 64: 2269-
2274, 1989
9) fhaKENE, &FEE : Stereology 1 X BB
BOLEEEEORE —Point sampled inter-
cepts 1= X HflgE—. WRACE 36: 909-913,
1990
10) BAWREHYA « AAREY SR - BERE
V. KL, SRR, R, 1980
11) Gundersen HJG and Jensen EB: Particle
sizes and their distributions estimated from
line- and point-sampled intercepts. Includ-
ing graphical unfolding. J Microsc 131:
291-310, 1983
12) Gundersen HJG: Stereology of arbitrary
particles. J Microsc 143: 3-45, 1986
13) W RER, FREHS, GEEfRR @b HElS
W. SEBMT -~V YT, 7, BHER BRE
lﬁggﬁz- 5 14K, pp. 126-159, WABFH, FAT,
14) Fulker MJ, Adamthwaite SJ and Anderson
CK: Stereological measurements of bladder
tumour morphology. Eur ] Cancer 12: 575-
579, 1976
15) Ooms ECM, Essed E, Veldhuizen RW, et
al.: The prognostic significance of morphom-
etry in Tl bladder tumours. Histopathol
5: 311-318, 1981
16) Helander KG and Tribukait B: Modal DNA
values of normal and malignant urothelial
cells of the bladder in relation to nuclear
size. Anal Quant Cytol 10: 127-133, 1988
17) Blomjous CEM, Vos W, Schipper NW, et al.:
The prognostic significance of selective nu-
clear morphometry in urinary bladder car-
cinoma. Hum Pathol 21: 409-413, 1950
18) Lipponen PK, Kosma VM, Collan Y, et al.:
Potential of nuclear morphometry and vol-
ume-corrected mitotic index in grading transi-
tional cell carcinoma of the urinary bladder.
Eur Urol 17: 333-337, 1990
19) Lipponen PK and Eskelinen M]J: Volume-
corrected mitotic index and mitotic activity
index in transitional cell bladder cancer.
Eur Urol 18: 258-262, 1990
20) Hanai S, Kishi K and Watanabe S, et al.:
Morphometry of bladder cancer cells in tis-
sue sections according to histological grade
of malignancy. Jpn J Clin Oncol 15: 671-
678, 1985
Received on August 5, 1991
(Accepted on September 20, 1991>
(RE B





