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STATISTICAL AND CLINICAL STUDIES ON TUMORS
OF THE URINARY BLADDER

THE SECOND REPORT: STUDIES ON RELATIONSHIP BETWEEN
TREATMENTS AND 5-YEAR SURVIVAL
(AN EVALUATION OF THE METHODS OF SURVIVAL ANALYZATION)

Shigeaki Suzuki, Masasuke SuiMmavya and Eiji TErRAO

From the Department of Urology, Nagoya City University, Medical Sckool
(Director : Prof. N. Oka, M. D.)

Statistical analysis was performed on tumors of the urinary bladder seen in the Department of
Urology of Nagoya City University Hospital during 20 years from January of 1948 to December
of 1967.

In this report, relationship between treatments and 5-year survival of 116 cases was studied.

1) Five-year survival rates of untreated cases and patients treated with TUF or TUR, simple
resection of the tumor, partial cystectomy and simple total cystectomy were calculated.

a) Twenty-four untreated cases (average life span; 60,7 years)

Crude survival rate : 22.7%
Observed survival rate: 28.0%
Relative survival rate : 36.6%
b) Thirty cases with TUF or TUR (average life span; 60.0 years)
Crude survival rate : 66.7%
Observed survival rate: 73.8%
Relative survival rate : 88.5%
¢) Eighteen cases with simple resection of the tumor (average life span; 58.2 years)
Crude survival rate : 56.3%
Observed survival rate: 63.8%
Relative survival rate : 74.9%
d) Twenty-four cases with partial cystectomy (average life span; 62.1 years)
Crude survival rate : 36.8%
Observed survival rate: 46.8%
Relative survival rate : 63.1%
¢) Thirteen cases with simple total cystectomy (average life span; 58.2 years)

Crude survival rate : 23,1%
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Observed survival rate: 23.1%

Relative survival rate : 27.0%

) All (116) cases (average life span; 63.0 years)

1 45.7%
Observed survival rate: 64.6%

Relative survival rate : 80.0%

Crude survival rate

2) We compared several methods of survival analyzation and concluded that the best method

was computation of relative survival rate.

3) Standard errors of 5-year relative survival rates were calculated and statistical reliability

was estimated.

a) Five-year relative survival rate of patients with TUF or TUR was significantly higher than

that of patients with simple total cystectomy (p<0,5%).
b) Five-year relative survival rate of patients with TUF or TUR was significantly higher

than that of untreated cases (p<{5%).

c) Five-year relative survival rate of patients with simple resection of the tumor was signifi-

cantly higher than that of patients with simple total cystectomy (p<{2.5%).

d) No significant difference was observed between other groups.
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Table 1. Last Known Status of 178 quclder
Cancer Patients

Interval from the First

Diagnosis or Treatment 1 to 5 over

under

Last Known Status one year| years | & years
Alive N
(Lost to follow-up*) (62%) 23 38
of cancer 16 121 e
Dead |not of cancer 5 2 1 e
of unknown cause 10 10 | eeeeen
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Table 2. Principal Types of Treatments

Treatment Number
TUF, TUR 43 (24.2%)
Simple Resection of the

23 (12.9%)
30 (16.9%)

Tumor
Partial Cystectomy

Total Cystectomy 17 ( 9.6%)
Chemotherapy 5 ( 2.8%)
Radiotherapy 4 (2.2%
Chemotherapy

and Radiotherapy L C0.6%)
Urinary Diversion : 2 (1.1%)
None 46 (25.8%)
Unknown 7 (3.9%)

Total 178

AT AN e 2 R i o R o R iERE L
OB H TR Uleds - i, WIEGERE 5 £ P
BREYRT, T LTSI ebiEr i L
TEFICh, EREOEBRIMTTIR D i eh -
7.

X TRRENESEREN R L ORRENEET%RIT
Rfr @l 43 6 (24.2%), BEBURRAHTHIL23
Bl (12.9%), EBEMES-UBRMETH 12 30 f (16.9
%), BRI 17 61 (9.6%), ZDEM
(LSERRE D 2T LIt 5 61 (2.8%), Kbt

DT Uit 4 61 (2.2%), {b3E9ek & Bt E
EoODRBEEETA 16 (0.6%), KRBRERHTDA
WAt Lieins 2 41 (1. 1%), YREEHUABM 7 4103, 9
%) ThHoto, FKBEGENEHTD %< 46 B (25.8%)
TH Tz,

Bl REMNESBEEMN B L OCRREMEZ TR
Wit T g, BAESTIRITIETH, BVEA- Uk
T, B NTETA, RERARIO LD
AEFIE ST d DO 6 THT DT 54X TOAETR
REBEW Ue. AFRII W H D 5 HAERFR (crude
survival rate), ‘‘actuarial method”? V= X % SRlA1F
# (observed survival rate) (DITHICEMERKE
W), HEdmdEl b EH U2 IIEERER  (expected
survival rate) A FUE Ui-fESf4EREE (relative sur-
vival rate) (LA F B MR R L 7.8) © 3 HEEH
L, FhFnofE o Table 3, 4, 5, 6, 7,
FIU8IWR Ule., MAFRITEWNEFR L MIETF
BT Ao EH LicboThh, HEFER
HO XFECHIC BRI X A L0 0AH TR, fi
BIEBIC X AR X ORARAL A, 0
Ak i—@cAubn A EFRIIEERICT
5. F BRI BRI M o 7o B, BB
RIS TREEIEFE LTSRN ENETS
BRI L0 fily, Fh ThoBEsmTigsE
FLodb 1EMTHE LEME LS, X-T5

Tahble 3. Survival Rate of Patients with TUF “and TUR

Years after Treatment Crude Survival Rate

Observed Survival Rate* | Relative Survival Rate

96.7% (29/30)
87.5% (21/24)
81.8% (18/22)
81.0% (17/21)
66.7% (12/18)

U W

96.7% 100.0%
89.3% 95.6%
84.8% 94.2%
84.8% 97.9%
73.9% 88. 595

*Calculated by the actuarial (life-table) method.

**Standard Error; 9.6%

Table 4. Survival Rate of Patients with Simple Resection of the Tumor

Years after Treatment Crude Survival Rate

94.49% (17/18)
82.4% (14/17)
81.3% (13/16)
68.8% (11/16)
56.3% ( 6/16)

U W

Observed Survival Rate Relative Survival Rate
94.4% 96.7%
83.0% 87.9%
83.0% 90.7%
76.6% 86.2%
63.8% 74, 995%%

*Calculated by the actuarial (life-table) method,

**Standard Error; 13,377
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Table 5. Survival Rate of Patients with Partial Cystectomy

Years after Treatment Crude Survival Rate Observed Survival Rate* | Relative Survival Rate
1 62.59% (15/24) 62.5% 66.1%
2 42.9% ( 9/21) 48.6% 54.1%
3 42.9% ( 9/21) 48.6% 56.4%
4 40.0% ( 8/20) 48.6% 59.6%
5 36.8% ( 7/19) 48.6% 63. 1945%%

*Calculated by the actuarial (life-table) method.
**¥Standard Error; 25.0%

Table 6. Survival Rate of Patients with Total Cystectomy

Years after Treatment Crude Survival Rate Observed Survival Ratex | Relative Survival Rate
1 38.5% (5/13) 38.5% 39.5%
2 23.1% (3/13) 23.1% 24.4%
3 23.1% (3/13) 23.1% 25.2%
4 23.1% (3/13) 23.1% 26.0%
5 23.1% (3/13) 23.1% 27.094%*

*Calculated by the actuarial (life-table) method.
**Standard Error; 13.6%

Table 7. Survival Rate of Patients without Treatment

Years after Diagnosis Crude Survival Rate Observed Survival Rate* | Relative Survival Rate
1 50.0% (12/24) 50.0% 52.8%
2 30.4% ( 7/23) 32.6% 36.2%
3 26.1% ( 6/23) 28.8% 32.8%
4 26.1% ( 6/23) 28.0% 34.7%
5 22.7% ( 5/22) 28.0% 36. 695%*

*Calculated by the actuarial (life-table) method.
**Standard Error; 16.2 .

Table 8. Survival Rate of 116 Patients

Years after Diagnosis Crude Survival Rate Observed Survival Rate* | Relative Survival Rate
1 70.7% (82/116) 70.7% 73.7%
2 53.39% (56/105) 69.3% 75.3%
3 49.59% (50/101) 66.7% 75.5%
4 47.59% (47/ 99) 65. 4% 77.49
5 45.7% (43/ 94) 64.6% 80. 0% **

*Calculated by the actuarial (life-table) method.
**Standard Error; 4.6%

SEAFROMETH DR, EHiEE (Berkson H2 D ~19674EDM D B4R, ESBDO1EL D 5FEFTD
5 ““direct method'’) TEHH LIfELRAUTHS. X LoREHRL, FhFh Table 9, 10, 11, X U12
SR AR D 5 AR O TEREERHE B

U, ZBOMMAFRIC LS 5 FAEFRDOEOHE]

W Uie, 7o B IR O ~12BVEHED & 2 "

h 1948~19524F, 1953~19574F, 1958~19627F, 1963 (1) BT SIREN B & OREIRERER TR
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Table 9. Exgected Survival Rate of the Japanese (1948-1952)

Male

Female |

1 2 3 4

1 2 3 4 5

943 0. 924 0.

.990 0. .977 0.

.9%7 0. .993 0.

.997 0.

13-17 | 0. .995 0.

18-22 { 0. .990 0.

23-27 10.996 0. .987 0.

28-32 10.996 O. .987 0.

33-37 {0.996 0. .986 0.

.982 0.

43-47 10, .985 0.976 0.

48-52 10. .978 0.966 O.

53-57 (0. .967 0.948 0.

58-62 | 0. .949 0.

63-67 | 0. .917 0.873 0.

68-72 10. .875 0.812 O.

73-77 (0. .818 0.730 0.

78-82 | 0. .624 0.

83-87 | 0. .638 0.496 O.

88-92 0. .54 0.353 0.

93-97 0. .374 0.215 0.

WA oEFER (Table 3D

o DIBEEEA FEAT L 7o 43 fld 1 4Rl BT aEG
v 30 6 (69.8%) T, & D 30 FIOFIHEAIL 60.0F
ThHDH. S OFOS5EROHAEFRE 66.7%, FHH
HEST 73.9%, EBREERL 88.6% ThHDH. Tt
WIS AR L 5 b A EROEREEET 9.6% T
5.

(2) WHEETRTHITHOERFR (Table 4

o DEEEEA T Lo 23@ich 14200 LB BT REGVE
18 (78.3%) T, & O1ISFIDFIGEAIL8. 2 TH
5. OB SEHOBAFRIT 56.3%, FEF
T 63.8%, MHRAEFRY 74.9% THDH. Ttk M
IHEFRIC & 5 5 FEFROBEESAMT 13.3% TH
%,

() BNV T FIOEFR (Table 5)

952 0.
927 0.
.888 0.
827 0.
748 Q.

645 Q.

377 0.
236 0,

119 ©

.914

.970

.995
.990
.982

.979

780
685

565

426

281

152

.063

.939 0.931 0.925 0.921

.982 0.977 0.973 0.971

.995 0.994 0.992 0.991

.998 0.997 0.996 0.995

.995 0.993 0.991

991 0.988 0.984

.988 0.985 0.981

.984 0.980

.983 0.978

.980 0.974

974 0.

.964  0.954

.948 0.933

0.983 0.965 0. 925 0.902

0.973 0.943 0. .879 0.844

0.956 0.911 0.863 0.814 0.

0.93%1 0.863 0.789 ©0.717 0.645

0.891 0.784 0.681 0.583 0.492

0.828 0.673 0.536 0.416 0.315

0.736° 0.525 0.362 0.240 0.153

0.607 ©0.315 0.191 0.099 0.047

C OERER AT L 30 Fide 1 EL e RE A
13 24 1 (80.0%) T, =@ 246D FHES 62,1
FCeHH. TOHOSEROREFERIL 36.8%, 2
HIAEFESRIT 48.6%, MNAERRIL 63.1% TH 5.
Te BHREAERIC L 5 5 FAFROBEEEAIL5. 0%
TH5E.

@) e T AL FE (Table 6)

TR TN CHEMENSERNT CH D, T OREE
BT L 17 Bl L 4Ll BBUeTEEAUE 13 FY (76.4
%) T, o 13 AOTEESLS. 2 THS. I D
PEo 5 EROMATRL 23.1%, KUEFER LFT
< 23.1%, FARHERESRIL 27.0% Thots. Ttk M
SRR X B 5 FAFROBRERAXT 25.0% TH
%.

(5) K¥GFEFIOL£GFER (Table 7)
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Table 10. Expected Survival Rate of the Japanese (1953-1975)

Sex Male Female 2
Years
Age 1 2 3 4 5 1 2 3 4 5
] 0.958 0.953 0.948 0.945 0.942 |0.963 0.958 0.954 0.951 0.948
1-2 §0.995 0.991 0.988 0.985 0.98310.995 0.991 0.988 0.986 0.984
3-7 10.998 0.996 0.995 0.994 0.993 }0.998 0.997 0.996 0.995 0.994
8-12 1 0.999 0.998 0.998 0.997 0.996 |0.999 0.999 0.998 0.998 0.997
13-17 §0.999 0.998 0.997 0.995 0.993[0.999 0.998 0.997 0.996 0.995
18-22 {0.998 0.995 0.992 0.98% 0.986{0.998 0.996 0.995 0.992 .;90
23-27 |1 0.997 .994 0.991 0.988 0.986]0.998 0.996 0.993 0.991 0.989
28-32 10.997 0.994 0.991 0.988 0.985}0.998 0.995 0.992 0.990 0.987
33-37 10.997 0.993 0.990 0.986 0.983]0.997 .994 0.991 0.988 0.985
38-42 10.996 0.992 0.987 0.982 0.977 ] 0.997 .993 0.989 0.985 0.981 ;
43-47 10.994 0,987 0.980 0.972 0.96410.996 0.991 0.985 0.980 0.973
48—52 0.991 0.981 0.970 0.958 0.9460.993 0.986 0.979 0.971 0.962
53-57 10.986 0.971 0.955 0.937 0.91710.991 0.980 0.967 0.958 0.945
58-62 10.977 0.953 0.927 0.899 0.8704{0.985 0.970 0.953 0.934 0.914
763-67 0.964 0.926 0.886 0.843 0.799 | 0.977 0.952° 0.925 0.895 0.863
68~72 | 0.943 .884 0.823 762 699 .961 .919 0.875 0.829 781
73-77.10.912 0.825 0.741 0.658 0.580)0.936 0.871 0.804 0.737 0.670
78-82 1 0.871 0.750 0.638 0.536 0.444]0.900 0.802 0.707 0.615 0.528
83-87 | 0.816 0.655 0.517 0.400 0.303]0.847 0.706 0.579 0.465 0.367
88-92 10.743 0.540 0,383 0.265 0.178]0.771 0.580 0.425 0.303 0.209
93~-97 10.651 0.411 0.250 0.147 0.083]0.667 0.429 0.264 0.156 0.088

FKIGHEPNT 46 P TH 525 1 4ELLLBHTTRER] 13 24
B (54.3%) ThH-T, =0 24FDOFIHEASATL60.7
FThDH, OO SFEHOMEFRL 22.7%, E
REFFHY 28.0%, FMRARFRIT 36.6% TH 5.
e R HHERERIC 1 5 5 AR © BERET 16.2
%THS.

(6) &FEFDEFR (Table 8)

Rk & 51 = DfEt oM R E] 178 GID 5 B 148
FEEFETRETCRER 116 B (62.5%) HXZRE L.
DILHNATHTH D 5 BED S 109 BIDE AT, (L ff
O RN Ul 3 4, FUREEE o 2647 Lichi 1
B, RGO 2K Lol 161, b & i
WHEEOBRGI 2 FINEER TS, ZOEEGIOF
AL 60.3FTHS. S EBOEAFRL 45.7%,
EHEFERIL 64.6%, MSTAEFRIZ 80.0% THD.

BRI ESHERFRIC X 5 5 AR O B2 1T
1.6% TH5B.

(7) BB ORI LD 5 FEFEROFE
OB _
HEFSRC b SFAEFROFEEYH Lic. $5&
IR B TR ERE T I 1 O O B VI 1 Fe 1T 6
D 5 EEER L BRI RO 5 FEFRED
it 0.5% LT oEBRC T, i RKBEDLE
AR L ORICIL 5 LT DERHRIC TREELP D
Bz, BRI 0 M T & DL SRR 1 KT 2
O 5 EAEFEOMICIL 2.5% LT GRR cEEE
DR H T, Lo LSS DIk i i 00 & B4
e AT B 5 AR L O 10% R EDfE
MrRc LavEBERRDbT, mofifhbetdE
BT h o e
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Table 11, Expected Survival Rate of the Japanese (1958-1962)

Sex Male Female 3
Years

Age 1 2 3 4 5 1 2 3 4 5

0 0.967 0.963 0.960 0.958 0.956]0.973 .969 0.967 .965 0.964
1-2 }0.997 0.994 0.992 0.991 0.989 .997 .995 0.993 .992  0.991
3-7 |0.999 0.997 0.996 0.996 0.995]0.999 .998 . 0.997 .997 0.996
8-12 | 0.999 0.999 0.998 0.998 0.997 .999 .999 0.999 .998 0.998
13-17 1 0.999 0.998 0.997 0.995 £993 1 1.000 .999 0.998 .997 0.996
18-2210.998 0.996 0.994 0.992 0.989 .999 .997 0.996 .995 0.993
23-27 {0.998 0.995 0.993 d 991 0.9890.998 .997 0.995 ’.994 0.992
28-3210.998 0.995 0.993 0.991 0.988 .998 .997 0.995 .993 0.991
33-3710.997 0.994 0.992 0.988 0.985 .998 .996 0.994 .991 0.989
38-42 10.996 0.993 0.3988 0.984 .979 .997 .994  0.992 .988 0.985
43-47 10.995 0.989 0.983 0.976 969 .996 .992 0.988 .983 0.978
48-52 10©.992 0.982 0.972 0.961 0.949 .994 -988 0.982 974 0.967
53-57 0;986 0.971 0.955 0.937 919 .992 .983 0.973 .962 0.950
58~62 ] 0.978 0.954 0.929 0.902 .873 .987 .973 0.957 .941 0.922
63-67 10.964 0.927 0.887 0.845 .80210.978 .955 0.930 .902 0.873
68-72 | 0.943 0.884 0.822 0.759 0.695 .963 .923 0.880 .833 0.784
73-77 10.908 0.816 0.727 0.640 .556 .935 .867 0.798 .727 0.656
78-82 1 0.859 0.728 0.609 0.503 ,410 10.894 .790 0.690 .595 0.507
83-87 O.8Q3 0.635 0.493 0.376 281 .839 .693 0.563 448  0.350
88-92 1 0.730 0.519 0.359 07240 .155 {0.762 .566  0.409 .286 0.193
93-97 10.619 0.365 0.204 0.108 053 .649 .403 0.238 .133 0.069

= - bbb, &I ANDODFET X BAEHFRILPIEIC

(1) BEREE LTOEFERCOWT

BB D% AR A R I 8D X 5 /g
3OoDBGTCHENSD.

© B9 GB, A, 0BT AEEy
FhT.

@ NEEFOFEDEZENAEHEY L - TED
-3~ (“‘average survival’’).

® BEEERL, BOL T8 COEE
REFR, EREFD, FEHID 3BT TLER
b B R EY & - TEbT.

WD FHEIC B CLAEFRCESANE AR T,
L. FTlebbaRRETEERC L > (b Ih5 2
ERECDTH DY, NI OQDOFENMR S %<

LoTEbEB

HHAEA RN, £ Eh OB
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BT L IVOREL - TW5.  DAFREH
FeaHf—A L THERARE DD, KEDH
WL BB, LT 196349 A v o — T BY
{# X} 7= International Symposium on End Results
of Cancer Therapy {Z s\ T A4 fF s Fukic MRt A
FRAF S0 BREE LT, 08T 0k
RRAERD L 51Tkl AHOWRBHHTTh
D 48 OITEAR LTI ERERID & 1 5§
LIcORIELHELT, FRTLIOFERFE DA
NICRBENALND L ST ole. S0 D EF
EE S LTt Berkson 52 23R8 L7 “‘actu-
arial method (life-table method)”” 236 %. = #utid
HNEFROEREL L - TCBLDT, ZOHECL »
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Table 12. Expected Surkvival Rate of the Japanese (1963-1967)

Sex Male Female 4
Years
A 1 2 3 4 5 1 2 3 4 5
0 .979 977 0.976 974 .973 .984 .982 0.981 .980 .980
1-2 .998 .997 0.995 .995 .994 .998 .997 0.997 .996 .995
3-7 .999 .998 0.998 .997 .996 .999 .999 0.998 .998 .998
8-12 .000 2999 0.999 .998 .998 . 000 .999 0.999 .999 .999
13-17 .999 .998 0.998 .996 .995 .000 .999 0.999 .998 .998
18-22 .999 .997 0.996 .994 .993 .999 .999 0.998 .997 .996
23-27 .998 .997 0.995 .994 .992 .999 .998 0.997 .996 0.995
28-32 .998 .996  0.994 .992 .990 .999 .998 0.996 .995 .994
33-37 .998 .995 0.993 .990 .987 .998 .997 0.995 .993 .992
38-42 .997 .993 0.990 .986 .982 .998 .996 0.993 .991 .988
43-47 .995 990 0.984 .978 .972 .997 .993 0.990 .986 .981
48-52 | 0.993 .985 0.976 .966 .956 .995 .990 0.985 .979 . 0.972
53-57 .988 .975 0.961 .945 .928 .993 .985 0.977 .967 .958
58-62 .980 .958 0.935 .909 .882 .989 .977 0.963 .949 .932
63-67 .967 .932 0.895 .856 814 .981 .960 0.929 +904 .878
68-72 946 .889 0.830 .770 .709 .967 .932 0.893 .851 .807
73-77 .912 .824 0.736 .650 .567 .941 .878 0.812 743 672
78-82 .860 .729 0.608 .500 L4048 .895 .789 0.687 .590 .500
83-87 .793 .617 0.471 .352 .257 .836 .688 0.555 " 0.439 .339
88-92 712 494 0.333 .217 .138 .755 .557 0.400 279 .189
93-97 .611 .359 0.203 .110 .057 .654 413 0.251 .146 0.082
TPERL Lo frsehimue, iR LCEMBE O Mif 4 T LTHT.

FRMGA BT S 2 LI L » TN EEROENT
LLZALERLLDENRD 5 TVD.

@nJkd LTRER b D Miller 55 o #ifs
BHD. PhLIXEREVELOOLERET, b
BAYRIFTRWEEGE & B EGIL BN ERC RN ©
HBHERN, COEEBEELTOED L 5 ImlmhiE
OEHRFELZR TS, TibbBENETHERD
G2 B L A LT, ZOENICEE
L MEHRBIC X B0 4T AL - THF TREY
P L - TEREROEFROILEC & L T HE
L, BEMCHE LT nwiol LT3,

STRE S Z DftF TSR REAEF S L, E
EFFRE FREFR LR E UTHRFERHOELE
LicDTHBHHY, TRLHICDWTEAE b7 D DR

FAERRIE S B RER BT, EAY
Vg & LIS RERE T3 B oA F B kT
DTHHH, EFHER, BIIERECARLLRT, B
A BIIERERS, fBHEBIC X BFECS, FETRHO
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