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Re—188 Dosimetry in Radiation Synovectomy
Using Monte Carlo Simulation
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Abstract

Radiation synovectomy has been shown to be an effective treatment for the
rheumatoid arthritic knee. In this study, we estimated absorbed dose rate for
Re-188 in radiation synovectomy. Re-188 contains beta emissions suitable for
therapy (Ep max=2.12 MeV, T1-=16.9 h). Because of Re-188 also emits a gamma
ray(155 keV, 15 %), we monitored leakage of radioactivity. The geometry
incorporates bone, articular cartilage, joint cavity and tissue. Using the EGS4
Monte Carlo code, particle emission from within the radiation source region and
transport of particles through the joint model was simulated. Consider the
injection of 370 MBq Re-188, the dose rate to the synovial surface is 0.72
mGy/s, to the bone surface it is 0.14 mGy/s. We concluded that the results of
this work will provide a detailed and useful account of radiation absorbed dose

distributions in radiation synovectomy.
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Fig. 1. The geometry of the rheumatoid synovial joint
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Fig. 2. Absorbed dose factors in the joint model

Absorbed dose rate (mGy/s)

Depth

0.14
0.73

-1.0 mm, bone surface

0.0 mm, articular cartilage surface

0.72

0.74 mm, synovium at 0.3 mm

0.32
0.17

1.74 mm, synovium at 1.3 mm

274 mm, synovium at 2.3 mm

Table 1. Absorbed dose rate in the joint model
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