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Stage Distribution and Five Year Survival Rate of Cancer of the Breast

—A Critical View against Benninghoff’s Equation—
By

Takayuki Oku
Faculty of Radiology, Gifu Prefectural Gifu Hospital
Muneyasu Urano
Department of Radiology, Kyoto Prefectural University of Medicine
(Director: Prof. H. Kaneda, Department of Radiology, Kyoto Prefectural University of Medicine)

It is & well-known fact that five year survival rate of patients with cancer of the breast depend largely
[ -on its clinical extent at first seen. It is often difficult, however, to compare the results of treatment from
different clinical centers owing to different composition of treated materials.

From his collected data, Benninghoff presented an opinion that five year survival rate in one series
«closely correlated with per cent early case included and that it was expressed as an equation; Y =0.47X
+10 (X; per cent early case included, Y; per cent five year survival).

While this equation indicates a sufficient correlation between X and 'Y in regard to series of relatively

[ 'smaller percentage of early cases included, it is not applicable to the more beneficial series.

In the recent reports, per cent early case included increase progressively and five year survival rates
are improved much more. For example, mean per cent early cases (a) in each half decade show 64,
65, 66, 69, 80 and 829, from 1935 to 1960 and corresponding mean five year survival rates (b) are 38,
41, 43, 51, 61 and 59%. If the ratios b/a remain constant, Benninghofl’s equation might be applied to
tecent more beneficial series but this is not a fact, as this ratio also increases with years.

In the present paper, some another published reports are collected and from these data, it is found that
X and Y show linear correlation on semilogarithmic graph with a correlation coefficient 0.87. Calculat-
ed equation, using the least square method, is expressed as; log Y =0.0059X + 1.2431
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D), #EEE45vE system of staging % HEfE 25
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HBEERD.
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Table 1. Benninghoff’s Series (I)

Author ' Years | No. l%éa‘f:rly gi ri\&:;l

1. Haagensen 1935—42| 668 | 78 | 48

2. McWhirter1941—47| 1882 56 42

3. Paterson  [1940—44) 1675 | 53 29 |

4. Smithers 1937—44) 1093 57 | 3

5. Taylor  1936—42| 430 | 100 56

6. Prudente 1939—45 64 | 100 57
|7, Richards 1933—43/ 1056 70 42

8. Robbins 1924—49 317 30 25
| 9. Watson |1944--—419=' 629 76 48
i10. Bryant  11936—47| 742 59 | 40

11. Harrington 1910-—42 9649 85 | 83

12. Nohrman i1936-—4'1 1042 | 67 40

13. Kaae  1931—44 1412 | 65 38

14. Adair  11935—42 3836 | 56 35

15, Engelstad [1932—42/ 1384 56 40

Mean | 67.2 | 41.8
Table 2. Present Series (II)

Author ‘ Years |No. i%CEa?;ly!gf\:i}:a.\] S:gef}“
16. Bohlig 1922—48 681 51 28 | 2
17. Brinkley 1947—50 695 44 36 4
18, Boyd  1924—43 411] 35 27 | 3
19. Goode | (1953)% 145 80 57 | 6
20. Garland | (1954)%1056] 60 40 5
21. Isome 1950—56) 167 7 39 9
22. Kazitani [1946—56 482, 72 74 | 10
23. Miller [1923—43 859| &7 41 | 12
24, Shimkin [1918—44) 899 61 40 | 14
25, Kaneda [1958—59 58 83 62 11
26. Muta  1952—60| 60| 65 58 | 13
27. Kennedy | (1963)% 212[ 70 45 | 8
28. Handley | (1963)% 143 99 65 8
29. Butcher [1950—55 425 83 60 8
30. Haagensen|1935—55( 556 87 72 | 8
31 Dabl-Iv- 195055/ 356 82 | 70 | 8
32, Williams 1948—55, 142 8 | 63 | 8
33, Kaae 1951—57 199 94 | 64 | 8
' Mean | ;i__| 73.2 | 52.3 |

* A period in which the series have been col-
lected was not evident in the reference.
Therefore the published year is indicated in
parentheses.

1, Fig. 1 12, [{EOHEI L7 D (Series II)
% Table2, Fig.2 2559 . Series I }2 Series 1I
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Fig. 1. Benninghoff’s Data (Series 1)
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Fig. 3. Variation of per cent early case included
and 5 vear survival rates in each half decade.
(The numbers in parentheses at the bottom of
columns indicate figures of series)
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Fig. 4. Variation of ratio per cent 5-yr. survi-
val/per cent early case in each half decade,
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Fig. 5. Per cent early case and per cent five year
survival (Series I-4-II). There is a linear cor-
relation on semilogarithmic graph, with a cor-
relation coefficient 0.87. Regression line;
log Y=0.0059X+41.2431
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