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Abstract

Intralumina irradiation of coronary is able to reduce the resteosis of neointimal hyperplasia after
percutaneous transluminal coronary angioplasty (PTCA). Severa animal studies have done therapy using beta-
emitter radionuclides. It is necessary to calculate the absorbed dose accurately in order to appropriate therapy.
Therefore we have investigated dose calculation using Monte Carlo method in this study. Balloons from 1.5 mm
to 4.0 mm diameter were modeled. They were assumed to be of length 30 mm. We had calculated absorbed dose
using EGSnrc code system, and then evaluated that using MCNP4B. There is no significant difference between
the absorbed doses from each code. We could calculate appropriate irradiation time by using of dose distribution.
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1. Re-188
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1. (weight %)
Element Wire Catheter Water Soft tissue

H - 8.88 11.2 10.45
C 0.1 - - 22.66
N - - - 2.49
(0] - 76.61 88.8 63.52
Na - - - 0.112
Mg - - - 0.013
Si - - - 0.030
P - - - 0.134
Ba - 11.78 - 0.134
S - 2.74 - 0.204
Cl - - - 0.133
K - - - 0.208
Ca - - - 0.024

Cr 19.0 - - -
Fe 71.9 - - 0.005

Ni 9.0 - - -
Zn - - - 0.003
Rb - - - 0.001
Zr - - - 0.001
Density(g/cc) 7.80 1.64 1.00 1.04

EGSnrc 6
(Gy/d) .2
( 2). 3
3
3700 MBg/ml  Re-188 18Gy




2. EGSnrc (Gy/d)
Diameter (mm)

Distance 1.5 2.0 2.5 3.0 3.5 4.0
0.05 3.27E-10 2.35E-10 1.78E-10 1.41E-10 1.14E-10 9.39E-11
0.15 2.66E-10 1.96E-10 1.52E-10 1.21E-10 9.88E-11 8.21E-11
0.25 2.24E-10 1.69E-10 1.32E-10 1.06E-10 8.73E-11 7.27E-11
0.35 1.92E-10 1.47E-10 1.17E-10 9.43E-11 7.796-11 6.49E-11
0.45 1.67E-10 1.30E-10 1.04E-10 8.44E-11 6.97E-11 5.83E-11
0.55 1.47E-10 1.16E-10 9.28E-11 7.57E-11 6.28E-11 5.26E-11
0.65 1.31E-10 1.03E-10 8.34E-11 6.82E-11 5.67E-11 4.76E-11
0.75 1.17E-10 9.26E-11 7.51E-11 6.16E-11 5.14E-11 431F-11
0.85 1.04E-10 8.32E-11 6.77E-11 557E-11 4.66E-11 3.93E-11
0.95 9.38E-11 7.51E-11 6.13E-11 5.06E-11 423E-11 357E-11
1.05 8.44E-11 6.79E-11 5.56E-11 4.60E-11 3.85E-11 3.26E-11
1.15 7.61E-11 6.15E-11 5.04E-11 419E-11 351E-11 2.97E-11
1.25 6.89E-11 5.58E-11 4.60E-11 3.81E-11 3.21E-11 2.71E-11
1.35 6.24E-11 5.08E-11 4.18E-11 3.48E-11 2.92E-11 2.47E-11
1.45 5.66E-11 4.62E-11 3.80E-11 3.18E-11 2.66E-11 2.25E-11
1.55 5.15E-11 421E-11 3.46E-11 2.89E-11 2.42E-11 2.05E-11
1.65 4.69E-11 3.83E-11 3.15E-11 2.63E-11 2.21E-11 1.87E-11
1.75 4.25E-11 3.48E-11 2.87E-11 2.40E-11 2.01E-11 1.71E-11
1.85 3.85E-11 3.16E-11 2.61E-11 2.18E-11 1.83E-11 1.55E-11
1.95 3.48E-11 2.85E-11 2.35E-11 1.97E-11 1.65E-11 1.40E-11
2.05 3.13E-11 2.55E-11 2.11E-11 1.76E-11 1.48E-11 1.25E-11
2.15 2.76E-11 2.25E-11 1.86E-11 1.55E-11 1.30E-11 1.11E-11
2.25 2.31E-11 1.89E-11 1.55E-11 1.29E-11 1.09E-11 9.21E-12

2.
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3. Re-188

EGS4 - Revised 3D values 0.155
—8—-0.165
1.6E-10 0.175
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3.3700MBq/ml  Re-188 source 18Gy
Diameter 1.5mm 2 mm 2.5 mm 3 mm 3.5 mm 4 mm
Distance(cm) Time(sec)
0.05 346 250 203 174 157 144
0.15 426 299 238 203 180 165
0.25 506 348 274 232 204 186
0.35 589 399 310 261 229 208
0.45 676 452 349 291 256 232
0.55 768 508 390 325 284 257
0.65 867 569 434 361 314 284
0.75 971 634 482 400 347 314
0.85 1084 707 534 442 383 344
0.95 1207 782 591 486 421 378
1.05 1341 865 652 535 463 415
1.15 1487 956 718 587 508 455
1.25 1644 1054 788 645 556 498
1.35 1816 1157 866 708 610 547
1.45 2000 1272 952 774 669 600
1.55 2199 1397 1046 850 736 658
1.65 2417 1534 1148 934 806 722




1.75 2667 1690 1261 1027 886 792
1.85 2942 1861 1388 1131 974 873
1.95 3256 2061 1540 1251 1080 967
2.05 3623 2306 1717 1394 1203 1079
2.15 4102 2608 1943 1585 1366 1220
2.25 4911 3117 2338 1905 1642 1468
4.
Michad G. Stabin MCNP4B
.8)
<5% . 3 mm
4.3 mm EGS MCNP (%)
MCNP4B EGSnrc Relative Error
Diameter 3 mm 3 mm (%)
Distance(mm)

0.05 1.423E-10 1.41E-10 -0.93

0.15 1.201E-10 1.21E-10 0.89

0.25 1.049E-10 1.06E-10 1.13

0.35 9.320E-11 9.43E-11 121

0.45 8.268E-11 8.44E-11 2.07

0.55 7.374E-11 7.57E-11 2.60

0.65 6.615E-11 6.82E-11 3.00

0.75 5.973E-11 6.16E-11 2.99

0.85 5.432E-11 5.57E-11 242

0.95 4.892E-11 5.06E-11 3.35

1.05 4.436E-11 4.60E-11 3.57

1.15 4.045E-11 4.19E-11 341

1.25 3.691E-11 3.81E-11 3.26

1.35 3.337E-11 3.48E-11 4.00

1.45 3.030E-11 3.18E-11 4.65

1.55 2.748E-11 2.89E-11 5.02

1.65 2.523E-11 2.63E-11 4.21

175 2.287E-11 2.40E-11 451

1.85 2.068E-11 2.18E-11 4.93

1.95 1901E-11 197E-11 3.32

2.05 1.702E-11 1.76E-11 3.52

215 1533E-11 155E-11 1.20

2.25 1.394E-11 1.29E-11 -7.93
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