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Dosimetry and Medical Internal Radiation Dose of Re-188-DTPA for Endovascular
Balloon Brachytherapy Against Restenosis after Coronary Angioplasty
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Abstract

Purpose: Liquid beta emitter filled in angioplasty balloon could be used to perform endovascular balloon
brachytherapy to prevent coronary artery restenosis. We investigated the dosimetry for Re-188-DTPA liquid-
filled balloon and medical internal radiation dosimetry in case of balloon leakage. Materials and Methods:
We estimated radiation dose from an angioplasty balloon (20 mm length, 3 mm diameter cylinder) to the
adjacent vessel wall using Monte Carlo EGS4 code. We obtained time-activity curves of kidneys in normal
dog and calculated Tmax, Ti2. Using MIRDOSE3 program, we estimated absorbed doses to the major organs
(kidneys, bladder) and the whole body when we assumed that balloon leaked all the isotope contained.
Results: The radiation dose was 17.5 Gy at the balloon surface when we applied 3,700 MBg/ml of Re-188
for 100 seconds. Fifty percent of the energy deposited within 1 mm from the balloon surface. The estimated
internal dose to the whole body was 0.005 mGy/MBq and 18.5 mGy for the spillage of 3,700 MBq of
Re-188. Conclusion: We suggest that Re-188-DTPA can be used for endovascular balloon brachytherapy to
inhibit coronary artery restenosis after angioplasty with tolerable whole body radiation dose in case of
balloon rupture. (Korean J Nucl Med 1999;33:163-71)
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Fig. 1. The geometry of balloon was cylinder which
diameter was 3 mm and length was 20 mm.
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Table 1. Nuclide Parameters of Re-188

Endpoint energy (MeV) Branching ratio

Range (g/cml) Average energy (MeV)

1.487 0.016
1.965 0.251
2.120 0.716

4
0.712 0.531

0.966 0.735
1.046 0.803
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Fig. 2. The Scaled dose kernel F(-7) was deter-

mined by EGS4 Monte Carlo simulation. Dot
line: for 1.5 MeV monoenergetic electrons,
Dash line: for 2.1 MeV monoenergetic elec-
trons.
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Fig. 3. The Scaled dose kernel for Re-188 beta par-
ticles was determined by EGS4 Monte Carlo
simulation. Xgo is a range which was absor-

bed 90% of the energy emitted in H,O.
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Fig. 4. Radiation dose at various distance from the surface of a cylinder (Diameter of 3 mm and Length of 2 cm)
filled with 3.7 GBq per ml of Re-188. Irradiation duration was 100 sec. The dose variated with radial
distance from the surface of a cylinder (Fig. 4a). However, dose distribution along the axial distance was

the same (Fig 4b).

Table 2. Estimated Time of Radiation to obtain Target Radiation Dose using Angioplasty Balloon having
Diameter of 3 mm and Length of 2 c¢m filled with 3,700 MBg/ml of Re-188

Distance from balloon surface

Target Dose

0 mm 0.5 mm 1 mm 2 mm
8.0 Gy 45 sec 84 sec 126 sec 268 sec
9.5 Gy 54 sec 100 sec 150 sec 318 sec
17.6 Gy 100 sec 184 sec 278 sec 430 sec
30.0 Gy 170 sec 314 sec 473 sec 733 sec
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Table 3. Estimated Internal Absorbed Radiation
Dose to Humans in Case of Balloon Ru-
pture filled with Re-188 DTPA

Estimated radiation dose

Organs

mGy/MBq rad/mCi
Kidneys 0.859 3.180
Bladder* 2.390 8.830
Whole body 0.005 0.019

* Assumes bladder evacuation 4.8 hours.

Table 4. Estimated Internal Absorbed Radiation
Dose to Humans in Case of Balloon Ru-
pture filled with Re-188-perrhennate

Estimated radiation dose

Organs

mGy/MBq rad/mCi
Bladder 1.510 5.600
Whole body 0.056 0.210
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