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An Analysis of Survival Data of Urinary Bladder Cancer
Patients*after Radiotherapy
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Goro Irie

Department of Radiology, I"aculty of Medicine, Hokkaido University, Sapporo, Japan
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Analysis was made on survival data of 139 patients with cancer of the urinary bladder who were
treated mainly by external irradiation from 1967 to 1975, and a method for the estimation of long-term
survival and permanent cure was studied.

On the assumption that the distribution of survival period of uncured patients is lognormal, a mathe-
matical function for survival curve was proposed. Istimation of parameters, such as permanent cure
rate, mean log survival period and variance of the lognormal distribution was made by setting various
truncated points on the observed data. Procedure of the estimation was essentially a curve fitting method
on the actual and calculated survival data.

2* test showed that the estimated survival (truncated point of 12 months) is in good agreement with
the actual survival up to 7 years after treatment.

The same estimations were also made for smaller sized patient groups which were artificially con-
structed from the 139 patients by means of random sampling. It was found that with the smaller number
(N) of patients, a longer follow-up months (M) were needed to have a good prediction of the cure rate,

relation between N and M being approximately M= 1050/(N-10).

*Present address: Department of Urology, National Sapporo Hospital
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Table 1. Age distribution and TNM classification
vs. Grade distribution of 139 patients with urin-
ary bladder cancer treated from 1967 to 1975 in
National Sapporo Hospital.

age male female total
30—39 3 0 3
40—49 6 3 9
50—59 23 7 30
60—69 32 16 43
70—79 35 11 45
80—89 3 0 3
total 102 37 139
Gade] 1| 2 | 3 | 4 [ el
1 65 5 1 0 0 12
2 L 11 10 0 0 22
3 0 4 31 13 2 50
4 0 3 14 28 10 55
total 7 23 56 41 12 | 139
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Table 2. The estirnates of parameters (g, ¢) of

lognormal distributions and cure rates (C) from
data truncated at various points.

truncated| I fitness
point 2 a C
(months) e D.F.
6 4 0.576 | 0.759 | 178.317] 2
12 9 0.852 | 0.353 | 5.956| 10

18 | 10 | 0.900| 0.285| 5.951] 10
24 | 10 | 0.900 | 0.290 | 5.947 10
30 | 10 | 0.900 | 0.288 | 5.947 10
3 | 10 | 0.900| 0.284| 5.951 10
42 | 10 | 0.900 | 0.285| 5.051] 10
48 | 10 | 0.900 | 0.285| 5.951 10
54 | 10 | 0.900 | 0.282 | 5.956| 10
60 | 10 | 0.900 | 0.281 | 5.957 10
6 | 10 | 0.900 | 0.280 | 5.961] 10
72 | 10 | 0.900| 0.279| 5.963 10
78 | 10 | 0.900 | 0.279 | 5.963 10
84 | 10 | 0.900 | 0.277 | 5.891 10
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Fig. I Comparison of three estimated survival cu-
rves calculated by actuarial method truncating
the data at the 12., 24., 36. months.

Table 3. Random sampling from the 139 patients.

the least
planned range of | observation
group | sampling sampled months
proportion | number required for
the estimation
I 1/2 56—76 18
I 1/2 35—53 30
I 1/4 29—43 42
v 1/8 16—29 84
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Tig. 2 Means and standard deviation of estimated cure rates at each truncated
points of 20 sample populations in each group.

Table 4. Numbers of sample populations which show significant difference among 20 of

those chosen at random in each group.

. truncated point | [
(months) 6 | 12 | 18 | 24 | 30 | 26 | 42 | 48 | 54 | 60 | 66 | 72 | 78 | s
group ——
I 20 | 12 | 10 7 3 2 1 0 0 0 0 0 0 0
I 19 | 15 | 11 | 12 9 9 7 6 5 4 3 4 4 4
i 19 | 18 | 16 | 15 | 14 | 13 | 10 9 9 8 8 3 9 8
v 20 | 19 [ 19| 18| 18 | 14 |12 | 13|12 13| 12| 12| 13| 10
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