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STEREOLOGICAL ESTIMATION OF MEAN NUCLEAR
VOLUME IN BLADDER CANCER

—MEASUREMENT BY POINT SAMPLED INTERCEPTS—

Miharu Sasaki and Yoshiyuki Kaneko
From the Department of Urology, Shizuoka City Hospital

To obtain objective information about bladder cancer, we measured the mean nuclear volume
of bladder cancer cells by using the “Point Sampled Intercepts” method, which was published by
Gundersen et al. Thirty one cases of bladder cancer were selected and divided into 2 groups:
group A; no recurrence over 3 years after initial TUR (12 cases), group B;cystectomy or cancer
death (19 cases). Estimated mean nuclear volume was significantly smaller in group A than in
group B. It is suggested that estimation of the mean nuclear volume by this stereological method
may provide objective information for predicting the prognosis of patients with bladder cancers.
Further studies in additional patients are required to substantiate the predictive potential of this

method.

(Acta Urol. Jpn. 36: 909-913, 1990)
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Fig. 1. Microscope equipped with a projection
attachment

Fig. 2. Te.st system with a set of regularly spaced
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Fig. 3. Schematic drawing of a nucleus (N)
and a point sampled intercept. For
estimating the mean nuclear volume,
one measures the length CD. See text
for further details
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Fig. 4. Ruler for classifying point sampled
intercepts

Table 1. Patient profile

Age Sex Pathological grade
range M:F G1 G2 G3
Group A 38-73 10:2 8 4 o]
Group B 44-77 13:6 o] 12 7
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Fig. 5. The relationship between the mean
nuclear volume and the prognosis of
patients with bladder cancer. Group
A: no recurrence over 3 years after
initial TUR. Group B: cystectomy
or cancer death. There is significant
difference in the mean nuclear volume
between 2 groups (P<0.0l). Open
circles with bars indicate means +
standard deviation.
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Fig. 6. The relationship between the mean
nuclear volume and the pathological
grade of bladder cancer. There is
significant difference in the mean
nuclear volume between grade 1 and
grade 2, but not between grade 2 and
grade 3. Open circles with bars
indicate meanststandard deviation.

LW Z e ds. EAOIEI HRBIZE A EHP
PECBERERTCHVAEAXMEHLY 5. H—
OHFNEIER S O MO EFIAS “isotropic uniform
radom (IUR)"P THH, ZoOYRbHAENH-
TIXlE Bt &5 2 & H 5. papillary tumor @
AR TUR ERL 550, #Ibh FRED H
WAL B LER DD, EFEBIT LRI FAED
HHEFIERT I, SEHE LILHETHETS0
THERACHEEVCTHS. —HECHRMIE LV EF%E
AT AL intercept DFEDBEINHPTHRT 5
BB Y, Gudersen HiXZDFRIZOWTLT T2
WELTWEY. bhbhdhatkod s ouw
TORETHHRDTE Y, AHRETHTETHS.
—7%, BEMmoZK, BRCEBENZINIRrE
OREETHS. Lo, ASENRMNERLTL
YEBMOSLSEELICLT, ECZHET T
LIIRBFEC L > THRETHH?. LicdisT
FEMEOH B HET L O EBFEORBEYRT 2 L
ik, BEEOZRC R W CIERCEEREETHS.
Nielsen 53, 4 EHE LicHEy BT, Bt



912 WREHE 36% 8% 19904

RO @D T OB AR HBE LY. H5
ISR ARLEEOTHE, BRI L
FEHCR VB RL, SEHBRARAS 300 pm3 LITF
DFHEE A ETTH L, 500 pm® Bl BTk
TRTCH -1 EHEL TS, bhbhofllEchiz
IEREDRERELE LA, grade 2 L grade 3 &
I B EEN D - foDik, RBEDZH A AR
BHLAREEIELDRBD. & LSRG CTHRET
BTFETHS.

Point sampled intercepts %R LG
EBENECIR S, BN TR SR T b,
LI, BREFOSTZH T S THIFTOBT oW
THEAEALR T 5, stereology it 4Bl
HLAHEUNC b A eI S b, XHIFL
VBRI E T h s WREM L HB. SHEDICLOFEHR
HEOERHATHTFETHS.

& ES

Stereology D MiH inAH LI itk v-C, BEE
BRI PBE R Y e L. PHBERIBED
FEBIFHEBYR L. CoMEERSIMicEE
ERLBEEETFRRCLHBETH Y, BiEoREL
HRTICHRE & o s FTHME 2 RIS S R,

Acknowledgments. We wish to thank Dr. F.B.
S¢rensen, Aarhus University for his helpful advice

and thoughtful guidance.

X [

1) Weibel ER:Stereological Methods. Practical
Methods for Biological Morphometory,
Edited by Weibel ER. Vol. 1, ppl-100, Acade-
mic Press, London, 1979

2) Gundersen HJG, Bendtsen TF, Korbo L,
Marcussen N, Moller A, Nielsen K, Nyengaad
JR, Pakkenberg B, Srensen FB, Vesterby A
and West MJ: Some new, simple and efficient
stereological methods and their use in path-
ological research and diagnosis. Acta
Pathol Microbiol Immunol Scand 96 : 379-
394, 1988

3) Gundersen HJG, Bagger P, Bendtsen TF,
Evance SM, Korbo L, Marcussen N, Mgller
A, Nielsen K, Nyengaad JR, Pakkenberg B,
Sdrensen FB, Vesterby A and West Mj:
The new stereological tools: disecor,
fractionator, nucleator and point sampled
intercepts and their use in pathological
research and diagnosis. Acta Pathol Microbiol
Immunol Scand 96: 857-881, 1988

4) Gundersen HJG and Jensen EB: Particle
size and their distributions estimated from
line and point-sampled intercepts. Including
graphical unfolding. J Microsc 131: 291-
310, 1983

5) Brzndgaad H and Gundersen HJG: The
impact of recent stereological advances on
quantitative studies of the nervous system. ]
Neurosci Methods 18: 39-78, 1986

6) Gundersen D]JG and Jensen EB:Stereological
estimation of the volume-weighted mean
volume of arbitrary particles observed on
ramdom sections. ] Microsc 138 : 127-142,
1985

7) Ooms ECM, Anderson WAD, Alons CL,
Boon ME and Veldhuizen RW: Analysis of
the performance of pathologists in the
grading of bladder tumors. Hum Pathol 14:
140-143, 1983

8) Mielsen K Colstrup H, Nilsson T and
Gundersen HJG : Stereological estimates of
nuclear volume correlated with histopath-
ological grading and prognosis of bladder
tumour. Virchows Arch (Cell Pathol) 52:
41-54, 1986

9) Jorgensen PE, Berild GH, Bruun E, Weis N,
Nielsen K and Gundersen HJG: Stereolog-
ical estimates of nuclear volume correlated
with clinical stage and progression of pro-
static cancer: clinical aspects. Scand J
Urol Nephrol Suppl 110: 131-135, 1988

10) Nielsen K, Berild GH, Bruun E, Jorgensen
PE and Wies N: Stereological estimation of
mean nuclear volume in prostatic cancer,
the reproducibility and the possible value of
estimations on repeated biopsies in the
course of disease. J Microsc 154: 63-69, 1989

<Received on November 9, 1989
Accepted on January 30, 1990>

Editorial Comment

Stereology ¢ technique |3 biology T4 %< D
Blchv-bh, i 1BEOAD sampling G35
CATA5F SRS 5. BEAIL3HFENC isotopic derec-
tion THHFAENEELL, ZDk®Hdic mean par-
ticle volume Vv FHEOFHEIIIG/N= X b (1/3)=
BRVBRS EER TV,

Nielsen L o#fTix first bladder papilloma
MNV & 105EE o FHROBICEV RS S 2 L&k
NTHh, BERBORNOEBOERTED malig-
nant potential ¥ FHT & % &\ 5 ECTHEHED B
tEThs.



AR, @5 : BMWE « FHRAER 913

LaL, EEDIL group B 0 5 HEKEHEKRE
Licha, ERKOBBELAL Ao TH S5
7. retrospective study TH->Th group B DIE
PN HRFIDOBMEE A analysis EKRLH
50T, T ERBMEME TR el x DR
A>T 5O TEOTMECAESRD Y, Tk
EENED malignant potential o F4mcitmHT
HTERHANE LTWA0T, FREOEABERDEN
BEOBWELECFETIE LT group B ©oWTP
HREERT O A BT E O MIREEAR, ¥z e
B LR R ¥ AL RS IR R e EAUETT S h T e
WEBEACOW TR Ih &L E LS.

RRERKEWIRIRE L HE
M B SRR

Author’s Reply

SERETERDDPRC DT OEDHYMAL T
BELV. —RooR3EROEEELRD B R
B, HERRLEBCLCERAII LD THY,
NEBERT 5 12t stereology IR L T
RFHAENDETHSL. ¥, 2 CSHEHA
BLREMCE 2¥, volume weighted mean vol-
ume DZETHY, D¥DIX I APATEIh, —
BRAGCOhSEHLITERIERD.

(N: number of particles)
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