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The Effects of Uneven Fractionated Irradiation on Mouse
Squamous Cell Carcinoma and Normal Tissue

Kenji Nemoto and Kiyohiko Sakamoto
Department of Radiology, Tohoku University School of Medicine

Research Code No. : 407.1
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Animal tumor, Acute skin reaction

In uneven fractionated radiotherapy combining large doses and small doses, we studied the
influence of the order of their combination on tumors and on normal tissues, using squamous cell
carcinoma and skin reaction of mice. The number of fractions was 6, and we used various
combinations of 4 small doses and 2 large doses (4 times larger). The antitumor effect was smallest
when a large dose was given at the end of treatment, but in skin reactions, there was no difference in
effect even when the order of the combination of large and small doses was changed.
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Table 1 Mouse foot skin reactions

i Slight hair loss and/or very slight reddening.

Severe reddening, often with distended blood ves-
sels or slight swelling.

. Scal
Y small

appearance with moist breakdown of one
area.

Breakdown of larger area and/or toes stuck
together.

Freakdown of about 50 per cent of the skin of the
oot.

Breakdown of most of the skin.

Breakdown of entire skin of foot with severe moist
exudation.
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Wich o (UFS-1), #dbh o 2 BhicKFEER A

Table 2 Uneven fractionation scheme used

D=4d (d=2.98Gy-5.36Gy)

Time intervals were 6 hours when irradiation was given twice a day

Day 0 1 2 3 4 5 6 7 8 9
UFS-1/9D D D d d d d d d
UFS-2/9D D d d d d d d D
UFS-3/9D d d d d d d D D
UFS-1/4D D D dx2 dx2 dx2
UFS-2/4D D dx2 dx2 dx2 D
UFS-3/4D dx2 dx2 dx2 D D
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Fig. 1 The regrowth delay of tumors irradiated with 33.5Gy divded into 4.17Gy
and 29.3Gy (left panel) and into two equal doses (right panel) given at varying
time intervals. Data points represent the mean= 1SEM.

SERE 21282508



1604

100

15}

50

100

Tumor control probability «%)

50

25¢F

FHEGERSO < v ARPLEERCEE G T 2R

25t

15}

Treatment time : 4 days
/4 - P
! mmnl— s
Single dose e IJ i kuvs " /_
il uEsa
Y,
7 _!;01 /'/ )
Vi 2/
4
of e
o
720 30 40 50 60 70 80
Treatment time @ 9 days
AR
L s ,/
.‘-’u.cs:?l,--" . f-"f
)
J 7
[u}
/
// S Zorrso ’,"Lurs -3
/ s /
e 7
P |.‘ g - M N 5
20 30 40 50 60 70 80
Dose (Gy)

Fig. 2 Tumor control probability at 90 days plot-
ted against total dose. The 95% confidence limits
is shown as a bar.

Table 3 TCD 50 for each schedule

95% confidence

Scheme TCD 50(Gy) limits(Gy)
UFS-1/9D 44.42 40.02—48 .03
UFS-2/9D 46.17 40.73—-50.30
UFS-3/9D 59.63 50.65--63.10
10F/9D 52.09 44.60--57.91
UFS-1/4D 47.28 44.27--50.28
UFS-2/4D 51.38 47.90-—-55 .65
UFS-3/4D 56.90 50.70—-78 .10
10F/4D 50.44 47.91--53.77
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Fig. 3 Seven day average skin reaction versus total X-ray dose. Data points
represent the mean=I1SEM.
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Fig. 4 Change of relative tumor area during uneven fractionated irradiatior.
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