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Some correlations between tumor behaviour and growth rate in human tumors were investigated,
which might help us to estimate different trends, perhaps ultimately to predict optimum fractionation
regime,

It has been reported by many investigators that growth rate of tumor could be estimated by measuring
volume-doubling time (D.T.), although limitation was inherent in ID.T. with regard to cell loss factor
and growth fraction of tumor cells,

D.T.’s of 130 pulmonary metastases originating from different kinds of primary tumors in 60 patients
seen at Tokyo University Branch Hospital and Cancer Institute Hospital were studied, by accurately
measuring the tumor diameter on roentgenograms. The study has demonstrated differences in the
growth rate of various pathological types. The various types of tumors were ranked with regard to their
increasing D.T.’s: embryonal carcinoma of the testis, malignant mesenchymal tumor, squamous cell
carcinoma and adenocarcinoma. By studying the distribution of D.T.s according to the age of the
patient, a statistically significant increase in D.T. was shown with an increase in age. The correlation
between ID.T. and survival rate was also found, that is the survival rate was increased with an increase in
D.T. among the patients with pulmonary metastases. Measuring D.T. of a tumor would contribute to
estimating the life expectancy of the patient.

Interesting results were found in connection with radiosensitivity. The index of gross radiosensitivity
of tumor, in this study, was expressed as tumor regression half time (T.1/2) derived from tumor regression

curve. Tumor regression half times of pulmonary metastases from head and neck cancers and breast
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cancers were compared in the following two fractionation regimes with regard to D.T. of tumor; (1)
conventional fractionation of 5 sittings per week, 200rad per fraction, to a total dose of 6,000rad, (2)
large fraction dose, small fractionation regime of 2 sittings per week, 500rad per fraction, to a total dose
of 4,000rad.

Good correlation was found to exist between D.T. and radiosensitivity (T.1/2) in the group of con-
ventional regime as Breur had observed. The equation log T.1/2 = 0.72 log D.T. -+ 0.16 agree with
data within fair limits.

In the group of large fraction dose regime, it was concluded that no correlation exists between D.T.
and radiosensitivity (T.1/2), and T.1/2 took an almost constant value regardless of D.T. .

The treatment by a large fraction dose and consequently a small number of fractionation might be

recommended for the tumor of slow-growing rate from the standpoint of radiosensitivity.
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Table 1. Comparison of doubling time of pulmonary metastases originating
from various human tumors.
= No. of Tumor p ‘
. No. of Age of 3 Median Range
Frimary tumor patients E;I‘:?: patients d:(eg:gter D.T. (days) (days)
Cancer 56 120 51.6+11.2 1.9%1.2 60.3%2.3 11—320
Breast cancer 27 55 47.6+10.8 1.8£1.0 68.5%1.9 14—280
Head and neck cancer 14 32 57.3% 9.3 1.6£1.0 66.71.7 24—210
Cancer of uterine cervix 8 10 55.8+ 6.9 3.0t1.5 49.4%2.2 21—144
Embryonal carcinoma, testis 2 13 20, 22 r =) | 23.3+1.5 11—50
Thyroidal cancer 1 4 31 1.540.3 287.0 165—370
Rectum cancer 2 3 43, 71 1.52.4 3.5 68.0 57—90
Kidney cancer 1 2 53 0.9, 1.5 (120, 150) .
Stomach cancer 1 1 63 4.0 (48.0) =
Malignant mesenchymal tumor 4 10 37.5k14.7 2.3%1.1 18.9£2.8 4—97
Malignant melanoma 2 5 47, 53 2.5+1.4 8.0 4—11
Liposarcoma 1 4 24 1.7%0.24 64.0 30—97
Haemangioendothelioma 1 1 26 251 27.0 =
Table 2. Comparison of doubling time of different pathological groups of human tumors.
No. of Tumor :
. No. of Age of ; 3 Median Range
Eathological type patients ﬂ:‘;g patients dlcagr;e)ier D.T. (days) (days)
Adenocarcinoma 32 65 43.6+£11.2 1.9+1.4 T4.4£2.0 14—370
Squamous cell carcinoma 22 42 57.4+ 8.8 2.0£1.2 57.0+1.8 21—210
Embryonal carcinoma 2 13 20, 22 2.2%1.1 23.3£1.5 11—50
Malignant mesenchymal tumor 4 10 37.5+14.7 2.3%1.1 18.9+2.8 4—97
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Fig. 1. Distribution of the cumulative perrentages
of pulmonary metastases as a function of doub-
ling times. The line connecting crosses indicates
malignant mesenchymal tumors, the line conne-
cting solid squares indicates cancers.
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Fig. 2. Correlation between age of patients and
doubling time. Solid circles indicate breast can-
cers, open triangles indicate head and neck ca-
ncers. Analysis showed as statistical significant
correlation and the equation for the regression
line: log D.T.= 0.053N-0.92, where N represe-
nts age of patient.
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Table 3. Effect of doubling time on the prognosis of patient bearing pulmonary metastasis in cases
of breast cancer and head and neck cancer. Analysis showed statistical significant differences of
survival rates between two groups of doubling time, greater and less than 75 days.

over-all (1) D.T.<75 days (2) D.T.>75 days (3) ifg‘;filﬁgime
B B Talve s oo
Now | Mo~ |% (25D Ror* | Ror® [f6 (280 o | Ro!” |5 G280 "5
crude Lyear | 4y | 23 |se(15.4) | 22 | 7 |s2cx18.0) | 19 | 16 |sacx16.8) | 0.0
crude Zyear | 41 | 11 |27(x13.8) | 22 | 2 | 9(k12.2) | 19 | 9 |47(%22.5)| 0.0
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Fig. 3. (a) Correlation between tumor regression half time (T. 1/2) and doubling time in
the conventional fractionation regime. The equation for the regression line, log T. 1/2=
0.72 log D.T.+0.16 agreed with the data within fair limits.

(b) No correlation was found to exist between variants and T. 1/2 took constant value
of 12.544.8 (1 8.D.) days, in the large fraction dose regime.
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