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Clinical Application of Remotely Controlled Afterloading Apparatus
Using High Does Rate Sources

S.S. Chu, M.S., D.H. Lee, M.D., C.Y. Park, M.D.

Department of Radiology and Nuclear Medicine, Yonsei University College of Medicine,

Seoul, Korea

The remotely controlled afterloading apparatus, Toshiba RAL 303, was installed in Yonsei Cancer

Center in 1979.

The intracavitary irradiation method of high dose rate is very different from low dose rate such as

radium 226.

The irradiation of high dose rate is more effective for relative biological effects but it need precisely

to dosimetry and dose distribution in tissue.

We described the properties of apparatus, protective room and its advantages and studied the arrange-

ment of sources and dose distribution to be directly applied to Korean patients.

The dose distribution varied considerably with arrangement of radiation sources, degree of vaginal

extension,

length and angulation of uterine cavity and mode of tumor growth to obtain some indices

for the optimum arrangement of radiation source and dose fractions, statistical evaluation was made on

82 patients who had erceived the intracavitary radiotheraphy.

Using the statistical evaluation, radiobiological effects, computer program and simulating method, we

established the therapy process and treatment planning of high dose rate intracavitary irradiation and

provided the charts and diagram of the dose distribution according to arrangement of sources.
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Fig. 1. The remotely controlled afterloading sy-
stem installed in Yonsei Cancer Center
manufactured by Toshiba Electric Co.,
Ltd. model number RAL-303
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Fig. 2. Block diagram of the remotely Controlled afterloading apparatus, model number
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Fig. 3. Applicators, tandem and ovoids, for Co—
60 sources.
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Fig. 4. panel of control cabinet in control room.
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" Fig. 5. Co—60 point sources and tandem, ovoid
applicators, the source for tandem can be
descretely moved by 5 steps forward.
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Table 1. Stage distribution of clinical materials

age . - ) -
@ 31—40 41—50 51—60 61—70 Total

I 2 1 3(3.7%)

1 5 18 12 6 41 5.0%)

I 3 7 16 6 32(39.0%)

N 1 1 2 2 6(7.3%)
9 25 33 5 82

Total (11.0%) (30.5%) (40.2%) (18.3%) (100%)
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Fig. 6. Distribution of cases listed according to

size of vaginal vault and utrus length,
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Table 2. Namber of cases of lateral angulation

of intrauterine tandem.

anglo——° 1 1 W N  Total
Right 21°—30° 1 1( 1.2%)
11°—20° 3 2 1 6(7.3%)
Middle 0 —10° 3 21 19 2 45(54.9%
Left 11°—20° 12 6 2 20(24.4%)
21°—30° £ 5 1 10012.2%)
Total 3 41 32 6 82(100%)

Table 3. Number of cases of vertical angula-

tion of intrauterine tandem.

Stage
g L, 0 B W

Total

Retro- 31~ 0 10 6 3 19(23.2%)
verted 21~30 1 ' 9 1 18(21.9%)
11~20 iL 14 8 1 24(29.3%)
Upright 0~10 1 10 9 1 21(25.6%)
Anteverted 0 0 0 0
Total 3 41 32 6 82

BRI} oF 453 o),
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Table 4. Relation of lateral angulation of tandem

to infiltration side.

Infilt side
Left Os Both right Total
leaning angle

Right 21°~30° 1( 1.2%)
11°~20° 1 3 1 1 6(7.3%)
middle 0 ~10° 17 10 13 5 45(54.9%)
Left  11°~20° 8 7 5 20(24.4%)
21°~30° 7 1 2 10(12.2%)
Total 33 22 21 6 82(100%)

(40.3) (26.8) (25.6) (7.3)

Table 5. Relation of vertical angulation of tan-
dem to infiltration side.

Infilt side
Leaning angle

Left Os Both Right Total

Retro- 31~ 7 7 19(23.2%)
verted 21~30 8 2 3 14(17.1%)
11~20 9 6 5 2 22(26.8%)
Uptight  0~10 9 7 8 - 3 27(32.9%)
Anteverted 0 0 0 .0
Total 33 22 21 6 82(100%)
Lt Os Rt
0RO
5 = %
Rt M Lt Rt M Lt Rt M Lt
1 17 15 5 23 15 i 5
o
% Upr. Ret Upr. Ret Upr. Ret
8 9 24 15 28 303

Fig. 7. Angulation of tandem to infiltration side.
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Fig. 8. The body contour by the types

Type Shape Horizont Vertic Hiv Cases

I L7\ 30.9cm 17.5cm 1.77: 1 36(46.2%)
I <—> 345 19.5  1.77:1 18(23.1%)
i 31.3 18.8  1.66:1 15(19.2%)
N 30.1 16,3 1.85:1 9(11.5%)
A M.31.7cm M.18.0 1.76:1 78(100%)
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Fig. 10. Dose distribution curve of Co—60 sources measured by TLD and film dosimetry.
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Table 6. Arrangement of intrauterine and intr-

avaginal application,

Stage
Total Ci arrange Type Total
I I T W
9Ci No. 2 1 23 10 2 36(43.9%)
9Ci No. 4 1 6 18 3 28(34.2%)
8Ci No. 5 1 6 7( 8.5%)
8Ci No. 7 6 2 1 9(11.0%)
8Ci No. 10 2 2( 2.4%)
Total 3 41 32 6 82
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Fig. 11. Deeision of A,B and Co point by Manch-
ester system,

i |
Fig. 12. Decision of A and Co point for radiothe-
rapy of cervical cancer,
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Fig. 13. Dose distribution with combination of
external irradiation(LINAC X-ray 10MV)
and high dose rate intracavitary irradia-
tion,

Fig. 14. P-A Radiogram showing the sources of
Co—60 applied into uterine cavity and
the vagina,
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