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Dose Calculation for the Buchler Remote Afterloading System
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Purpose : The dose calculation program for the Buchler type remote after-
loading system was developed. This program also can be used to calculate
dose for various sealed sources.

Materials and Methods : We determined the source length and distribution
by dividing the program disk to 72 points. The dose rate for the each
program disk and source was calculated. The dose rate table for the xy
coordinate was established. The dose rate for the interesting points of the
patient were calculated by using this table. We also made isodose curve
from this calculations.

Results : The storage size for the dose rate table were increased. But the
calculation of the dose rate for the patient were carried out rapidly. So we
could get real time calculation. .

Conclusion : By using this program, we could calculate the dose rate for the
various points of the patient quickly and accurately. This program will be
useful for the treatment with various linear sources.
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Table 1. Polynomial Fitting Coefficients®

isotope A(X100) B(X10%) c(x10% D(x10%
% 1.013 5019  -1178  -2.008
¥cs 1009  -9015 0346  -2.817
8Co 0994  -5318 2610 13270
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Table 2. Calculated Dose Rate for 1 mCi '*’Cs (cGy/min)

X0 08 10 15 20 25 30 35 40 a5 50cm
50cm 251 243 231 2.16 199 182 165 149 1.34 120
45 313 301 283 261 237 213 1.90 1.69 1.50 133
40 401 382 353 319 284 251 220 193 1.69 1.48
35 531 497 4.49 396 344 297 255 219 1.89 1.63
30 7.34 6.70 586 499 420 352 2.95 248 2.1 1.80
25 10.80 9.45 7.85 6.37 513 4.16 339 2.80 233 1.96
20 17.40 14.05 1075 8.16 625 487 386 31 2.55 2.11
15 3241 22,06 14.87 10.36 749 5.60 432 341 275 225
1.0 7353 3499 1997 12.70 869 6.27 a7 365 291 236
05 14358 4913 2459 1459 958 674 4981 382 301 243
0.0 166.10 5508 2648 1532 991 691 507 387 305 245

Table 3. Calculated Dose Rate for 1 mCi ®°Co with Program Disk 4 (cGy/min)

v X 05 1.0 15 20 25 30 35 40 45 50 cm
50 cm 1337 12.13 10.63 9.16 7.87 6.76 584 506 441 386
40 3358 2480 18.52 14.30 11.36 9.23 763 6.39 5.42 465
30 12316 5150 3078 2111 1558 12.02 957 7.79 6.46 542
20 16567 7027 4067 2694 19.27 14.48 11.28 9,01 734 6.09
10 17510 7723 4547 3022 2153 16.07 12.40 9.82 7.94 653
0.0 17747 7923 4691 3126 2228 1661 12.80 10.11 8.16 6.69

-1.0 17731 7752 4558 3029 2158 16.10 1243 984 7.96 6.54

-20 16231 7029 4086 2708 19.37 1455 11.32 904 7.37 6.1

-30 12734 52791 3128 2137 1572 12.12 9.63 7.84 6.49 545

-40 3424 2526 18.82 14.49 11.49 931 7.69 6.44 546 467

-50 13.58 12.32 1077 9.27 7.95 6.83 5.89 5.10 444 389

Table 4. Calculated Dose Rate for 1 mCi %°Co with Program Disk 6 (cGy/min)

v X 05 1.0 15 20 25 30 35 40 45  50cm
50 ¢m 6.55 6.25 584 536 488 4.42 399 360 324 203
40 11.66 10.52 9.21 7.98 6.91 6.01 525 460 405 359
30 3066 2113 1582 12.18 984 8.13 6.84 5.82 501 434
20 9303  40.12 2478 17.59 1340 1063 866 7.18 6.04 5.13
1.0 11386 5252 3254 2275 1697 13.18 10.49 853 7.04 5.89
00 12787 6226 3949 2765 2039 15.55 1217 972 7.90 6.52

-1.0 15210 7837 4913 3327 2371 1757 1344 1055 846 691
-20 30223 11995 6233 3803 2559 1836 13.79 10.70 853 6.93

-30 23471  101.09 5414 3368 2301 16.73 12.69 9.95 7.99 6.54

-40 5070 4005 2993 2233 1696 13.18 10.46 8.47 696 581

-50 20.62 1870 1622 13.71 11.47 9.58 8.03 6.79 575 492
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Fig. 1. Calculated isodose curve for ICR.
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