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Experimental Studies on Radiation Stomatitis
by

Hajime Fuchihata
Ist Department of Oral Surgery (Oral Radiology) Osaka University Dental School
(Director: Prof. I. Nagai)
Department of Radiology Osaka University Medical School
(Director: Prof. H. Tachiiri)

Experimental studies were made on the subject of radiation stomatitis, in regard to the dependence
on the quality of radiation, the dose-time relationship and the influence of differing time-spacing factors.
Rabbits were used as materials and macroscopic and microscopic changes were examined.

This study has resulted in the followings:

1) Changes of oral mucosa (cheek and tongue) were examined on the Ist, 3rd, 5th, 7th, 11th, 14th,
21st, 28th, 42th zand 56th day after a single exposure of 2500 rads with Co-60 garama rays. Two proposed
gradings to classify the stomatitis are summarized in Table 1 & 2, according to the macroscopic and micro-
scopic findings respectively. Mucositis of this series of experiments subsided in a range of 14th-21st day
after irradiation. There appeared some signs of regeneration of epithelium on the 7th day after irradia-
tion, even in the severe case developing ulceration and/or thick crust. Degenerative atrophy with mod-
erate fibrosis was still noted in the mucous gland of submucosa, on the 56th day after irradiation.

2) Three types of radiation quality, i.e. 200 kVp X-rays, Co-60 gamma rays and 18 MeV electron
beam, were compared in the dose giving rise to the same effect on oral mucosa. The decision of the stage
was based on the changes of the material on the 7th day after irradiation. When Co-60 gamma ray or
18 MeV electron beam was used, 10-159, more dose was required than in cases of 200 kVp X-rays, as
illustrated in Table 3. Some dependence on racliation quality could be concluded in the appearance of
stomatitis.

3) Dose-time relationship was examined in term of the appearance of radiation stomatitis. ~Accord-
ing to the grading proposed in this paper, an exponential curve was obtained as shown in Fig. 9. This
is based on the changes of the material on the 7th day after completion of the course of irradiation.

4) Differing time-spacing of fractions resulted in some changes to the dose-time relationship of or-
dinary daily fractionation in the appearance of radiation stomatitis (Fig. 9 & 10). In cases irradiated

on a schedule of 3 times a week, mucosal reaction appeared earlier than in cases of daily fractionation,
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as far as weekly dose remairied unchanged. It was interesting, on the other hand, that in cases irradiated

on a schedule of once weekly—periodical fractionation of massive dose—, or in the case of so-called split-

course schedule, less mucosal reaction was noted than in cases irracliated on a daily or 3 times weekly

schedule.
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