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Time-dose Relationship of Erythema in High Energy Photon Irradiation Therapy

Hidetoshi Kobayashi and Sadayuki Sakuma*
Division of Radiology, Gifu Prefectural Tajimi Hospital
*Department of Radiology, Nagoya University School of Medicine

Research Code No. : 620
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Skin doses of 100 patients who were treated with high energy ionizing irradiation during
conventional irradiation therapy were measured by thermoluminescence dosimeter (TLD). In 87 of the
100 patients, acute hyperemic change of the skin (erythema) of the irradiated region was observed. In
the other 13 patients, alopetia of the scalp was observed. The following conclusions were reached. 1)
The time-dose relationship was linear when erythema tolerance was used as an index, bul not when
alopecia was used. 2) The tolerance dose for erythema was lower than previously reported. The slope
of the isoeffect curve on the log-log plot of total absorbed skin dose against total number of days after
the first irradiation was 0.68 when erythema was used as an index. This number is larger than
previously reported results. We considered that erythema is significantly influenced by fraction size
and that hyperfractionation is a promising method of irradiation, especially in Japan. 3) Combined use
of chemotherapeutic agents, such as 5-Fu, accelerated erythema. The slope of combined treatment was
0.86. Observing acute hyperemic change of skin is considered to be a useful method of investigating the
combined effects of chemotherapeutic agents on irradiation.
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Fig. 1 Number of cases with observed erythema
for various fraction sizes (black area), and num-
ber of cases without erythema (white area).
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Fig. 2 Log-log plot of the total absorved skin dose

against the total number of days after the first
irradiation treatment by 4dMV X.rays. Lines rep-
resent the reported isoeffect curves for erythema :
Strandgvist’s and Cohen’s (--), Ours (—). Black
circles: Cases with erythema., White circles:
Cases without erythema.
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TOTAL NUMBER OF DAYS
AFTER THE FIRST IRRADIATION
Fig. 3 Log-log plot of the total absorved skin dose
against the total number of days after the first
irradiation treatment by 10MV X-rays. Lines
represent the reported isoeffect curves for eryth-
ema : Strandgvist’s and Cohen’s (---), Qurs (—).
Black circles: Cases with erythema. white cir-
cles: Cases without erythema.
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TOTAL NUMBER OF DAYS
AFTER THE FIRST IRRADIATION

Fig. 4 Log-log plot of the total absorved skin dose
against the total number of days after the first
irradiation treatment with a chemotherapeutic
agent, such as 5-Fu. Lines represent the reported
isoeffect curves for erythema : Strandqvist's and
Cohen’s (---), Ours (—). Black circles: Cases
with erythema. white circles: Cases without
erythema.
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Fig. 5 Log-log plot of the total absorved skin dose
against the total number of days after the first
irradiation treatment with 4MV X-rays or 10MV
X-rays. Lines represent the reported isoeffect
curves for the erythema: Strandqvist's and
Cohen's (---), Ours (—). Black circles: Cases
with erythema. white circles: Cases without
erythema.
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Fig. 7 TPR of surface measured by ionizing
chamber (—) and TLD (---).
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Fig. 8 TPR of surface measured by ionizing
chamber (—) and TLD (---).
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