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Intracavitary irradiation technique applied on radical
radiation treatment of the esophageal cancer

I. Irradiation technique

Mitsunobu Abe, M.D., Takeo Ishigaki, M.D., Kiyoshi Nakamura, M.D., Shingo
Ushiro, M.D., Toshio Kitagawa, M.D., Kiyomitsu Kawachi, B.S., Ken Matsu-
moto, B.S., Eigo Hirota, M.D., Ryozo Sano, M.D. and
Toshifumi lIizuka, M.D.

National Cancer Center

Research Field Code: 605
Radiotherapy: Esophageal cancer, Intracavitary irradiation

Since micro or macroscopic remnant lesions have been found so often in the primary area of the
esophageal cancer treated previously with conventional external radiation therapy, complete clearance
of such remnant lesion is one of the most important and basic problems in radiation therapy aiming
radical cure of this disease.

In this study, the intracavitary irradiation technique with high intencity small source was applied
to the remnant lesion in the primary area following the external radiation treatment.

Several technical problems investigated on clinical application of this treatment procedure are as
follows.

1) The cases following the external radiation treatment of 5000 rad with improved primary area
showing no definite remnant irregularities and tumourous hardness of the esophageal wall in X-ray films
could be considered as reasonable candidate of this study.

Because microscopic remnant lesions were still proofed by histological examination in many of such
well improved primary area irradiated with 5000 rad preoperatively.

2) Since a rubber baloon fixed to the out side of the end of the source loading tube is able to be
extended by slight air pressure up to 2 cm in diameter, the surface—source distance in this irradiation

technique should be 1 em. Depending upon such fixed SSD), the maximum depth of the lesion in the
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esophageal wall to be included in the region of the sufficient dose distribution could be limited within

5mm from the innersurface of the esophageal cavity. .

3) The equipment used in this study was designed with automatic contiol mechanism.

Therefore, irradiation programs are to be set in the control pannel prior to each treatment.

Basic calculation formulas were appeared in Table 5.

Clinical course on a case treated with the additional intracavitary irradiation technique following the

external radiation treatment were repoited here.

Further clinical study is to be followed.
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Table 1. Local curability in carcinoma of the

esophagus treated with over 6000 rad on exte-
rnal radiation therapy alone

primary lesion number of cases
persistent 26
positive 17
recurrent
negative ]
total 51
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Fig. 1. Source loading tube
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Fig. 2. Relationship in exposure-time, space of each
points and distance from source axis on three
points irradiation.
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Fig. 3 & 4. Relationships in numbers and spaces of irradiation points on the minimum
variation of dose distribution with three and five ¢m length of the lesion were shown in
Fig. 3 & 4.
Table 2. Examples of optimum programing condition for a dose of 200 rad over the effective
treatment length at 1.5cm away from source axis. (Source strength; *°Co-1Ci)
X i - S [
| Treatment length (cm) 3 | 4 | 5 6 | 7 8 9 10
Number of points 3] 3 4 4 5| 5 5 5
Space (mm) 14 19 16 19 17 19 22 24
Setting tirne (sec) t, 91 94 37 91 87 91 92 96
f t; 28 53 47 53 49 56 | 66 71
ty 91 94 47 53 50 57 67 72
ty 87 a1 49 56 66 71
ts | 7 91 92 96
Maximum dose (rad) 205 204 205 | 206 205 207 207 210
Minimum dose (rad) 195 196 194 194 195 193 193 191
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Fig. 5. Isodose curves on 4 points irradiation in the esophagus cavity was shown in Fig, 5.
Numbers indicated given dose (100 rad). Effective length: 5 cm. Space in each points:
16 mm. Exdosure time (sec): 92, 50, 50, 92
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Fig. 6. Mutliple remnant tumour nests revealed in
the esophagus wall after external irradiation of
5000 rad. (The esophagus cavity was appeared
on the left of the figure.) Distance between
each lines indicated (.4 mms.
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Fig. 8. a. Pretreatment b. 5000 rad with external
irradiation c¢. Immediately after completion of
intracavitary irradiation.
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