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APPLICATION OF FLOW CYTOMETRY TO THE
DIAGNOSIS OF BLADDER CARCINOMA

Takeshi MATSUURA
From the Depariment of Urology, Kinki University School of Medicine
(Director : Prof. T. Kurita)

DNA histograms obtained by flow cytometry (FCM) in patients with bladder tumor were ana-
lyzed. DNA histogram pattern and calculated proliferation index (PI) can be used to evaluate the
presence or the absence of tumor cells and this technique can be applied to the automated cytology
in patients with bladder tumor. Furthermore flow cytometry is considered to provide us with use-
ful information about the malignant potential of the tumor as well as the effect of the treatment.
In the follow-up examination, our results suggest that flow cytometry may be a valuable addition
to the routine urological examination in the conservatively treated patients with superficial bladder

tumors.
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Table 1. Comparison of the results of flow

cytometry with cytology.

Diagnosis of Bladder Cancer by
Cytological Examination

Cytology
Specimen No. Exams
+ -
Bladder cancer 76 46 12 18
Post TUR-Bt 13 o] 6 7
Benign disease 1 1 6 4

Diagnosis of Bladder Cancer by FCM

FCM
Specimen No. Exams
positive negative
Bladder cancer 76 71 5
Post TUR-Bt 13 3 10
Benign disease 11 o] 1
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Table 2. Comparison of the results of FCM
grade with pathological diagnosis.

Histological Grade and FCM Grade

DNA histogram grade

Histological grade®

1 I I

G1 2 1 1 1
G2 2 3 14 3
G3 1 2 5 8
‘uicc

Histological Stage and FCM Grade

DNA histogram grade
0 1 I H

Histological stage®

pT1 3 5 11 4
pT2 1 3 3
pT3 1 3 6
pT4 3

*uIcC
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Tig. 2. Comparison of proliferation index with pathological diagnosis.



W : 7e =94 b2 Y — . EHIEE 1919

& g

1. DNA e R } '3 A% — VIT L BHEH

FCM = X v BEREREIHES] 76 etk 71 etk (93. 4
%) CREN R D bh, RFERCHT LML T
praotiE (60.5%), StBHE124itk (15.8%), K&tk:18
%tk (23.7%) Th -tz (Table 1).

%7, FCM grade % BE OEMHFOEHEE, RiY
E (UICC 58D LHT % &, MAMBFAEkEN
‘gL FCM grade $ %<, BEETY pTl List
i% FCM grade & HB9T 5HE A58 bk (Table
2).

2. Proliferation index (PI) iz X % fizt

PI #BFNENE, BEELLETSE, bk
BEEOIHBIEL DS s @B %R L, grade
1,2 & 3, stage | & 34 U EBENBD ORI %
FHBEED PI OFH+2SD D2 I%Y*IEE FRE
T3E, BEOHEELINLES.0% DEELRTH -1
(Fig. 2).

e, BBOEYENEMERE W EEL SRS
RO, EREPIES X OEETEED] R P {E
%7 L (Fig. 3).

3. BHIFRFIOBE

BHRRFIDBIE 7 - — Vo | 2 — 2 —DRFED
T DNA index & LCIIRRENT & ieds » 7o 23,
BHEEINICIT grade 2,3 T grade 1 I b BIEHA
DEANLEBD L. BIEED high stage TIX
3 EAFIRL_ L B HIaRII % < 7 B EED S
hic (Fig. 4).

BMIERTIO L high grade ¢ 2 oLl FEETS
EARE L e aEAmRD b, BEETCIZEL N ER
IZERBD LAY stage 3,4 TRMIIGRTIMN 3 OFLET S
EAMZED bhie (Fig. 5).

4. BEGHRYE, BBREE~DEA

TUR-Bt B8R ER LicRET P w35 &,
B8 TUR-Bt HRICINEELRTEASE A, R
{689 TUR-Bt ##iid 1 SIS PI S TF LEHE
it -1 (Fig. 6).
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Fig. 3. Proliferation index for various state
of tumor.
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5. FCM = X% TUR-Bt BOHZHTH

FCM X W BEBOFRYTFRUTE L E D 2
%, PIEREFERT OB THRES Lic. FCM grade %3F
BRY, BROATHETS &, BHONRERYADR
Wis, BERHAT FCM grade ILIII R0 E0 o7
(Table 3). PIL W XHEEY BD a1z (Fig.
8). BMBRIIDOSMILIET R, BRATHLM
ZRIFH BRI, BMAKRTIN2 S EH -
DIIEFRGIH | FIORTH-TeDF L, BRAD
R HEBOBMIERT 2D e (Table 4).
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Ploidy Distribution and Histological Grade

S
J

Gt

=2 |
£ 04 —
z a2
% 10—
Q
- =
2 = |
3 0 p
< 63
2101
o B E — —— =
" 3ic 4c 5C 6C 7C 8C
Region
Ploidy Distribution and Histological Stage
20
10 pT 1
°
£
Jod === ,
310— pT2
D
o
S o = —
@ 0 f 1
<
5 107 pT3
z
o B B B == ]
I
10 oTa
o Bl — =3 = —
T 3c 4c 5C 6C 1c sc

Region

Fig. 4. Comparison of ploidy distribution with pathological diagnosis.
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No. Aneuploid Cell Lines and No. Aneuploid Cell Lines and
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Fig. 5. Comparison of the number of aneuploid cell lines with pathological diagnosis.
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Fig. 7. Presentation of three cases studied by flow cytometry.

Table 3. FCM drade and tumor recurrence,

Caes c?:,;s FCM grade 1007
o} 1 I i 904
No recurrence 6 EEE L] ] 80 Bme.ntsp
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Table 4. Stem cell line and tumor recurrence.

No. of Stem Cell Lines

No. stem cell lines

Cases No. Cases
2 3
nam
No recurrence 6 1 ]
aSEn [ 1 1]
Recurrence 14 =Il | 11
]

Ploidy Distribution

Region
Cases
2C 3C 4Cc 5C 6¢C
No recurrence NEER B an ]
SR
R mum BEE g
ecurrence HH H13 - ]
Table 5. Diagnostic value of flow
cytometry and cytology.
FCM
Cytology
Grade Pl
Accurate
diagnosis 934% 880% 605%
False
negative 6.6 12.0 23.7
Faise
positive 0 0 15.8
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