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ABSTRACT
Endovascular brachytherapy to inhibit restenosis after percutaneous transluminal

coronary angioplasty (PTCA) 1s a hot topic. Various clinical trials have been conducted
and many new ones are being set up. In the context of justification and optimisation of
such trials we have made a comparison of relevant characteristics for patient dosimetry
and radiation protection, for a variety of potentially suitable radioactive sources.

A summary of results is presented 1n this paper.

INTRODUCTION
Restenosis is a generic term for several mechanisms that cause obstructive lesion

recurrence in vessels. It remains the main complication of angioplasty procedures.
Although PTCA has been a successful practice for more than two decades now,
restenosis has not dropped below 40%. Animal experniments and the first few clinical
trials indicate that irradiation of the dilated vessel wall can prevent, or at least postpone,
restenosis'’. Large and systematic clinical trials are currently being conducted and
designed, employing a wide variety of delivery systems and radiation sources.

Basic questions still remain on dose prescription and on radiobiological issues
concerning the radiation side effects to healthy tissue. For comparison of alternative
treatment methods, there is a need for more precise information on the dose distribution
in the target tissue and on the absorbed dose to non-target tissues. From the point of view
of radiation protection for the patient, information is needed on the resulting effective
dose under normal conditions and on dose consequences 1n the event of an incident
during treatment. Additionally, characteristic information is necessary regarding
radiation protection of workers and shielding requirements in working areas.

MATERIALS AND METHODS

Using the EGS4 Monte Carlo code, we performed dosimetric calculations for a
variety of sources and radionuclides'”. Calculation of the depth dose distribution provides
insight in the accuracy of prescribed dose and the gradient of absorbed dose 1n target
tissue, and in the absorbed dose in non-target tissue. For modelling purposes the sources
and coronary vessels were approximated by concentric cylinders. The source is assumed
to be exactly in the centre of the lumen. In our model the vessel wall, the vessel content
and other tissues consist of ICRU-tissue. No attempt was made to model vessel curvature
or attenuation by stents or plaque material on vessel walls. Dose calculations apply to
homogenous wire sources and commercially available ribbons and balloon sources. The
wire sources include three beta emitters (*'St/Y, **P, "*W/'*Re), two gamma
sources ("*’Ir, **Yb) and two X-ray emitters ('*1, '°Pd). The wire sources were modelled
as solid cylinders of length 3 cm and diameter 0.3 mm. Table 1, section A shows the
basic physical properties of these sources. The commercial treatment systems are the
XSr/™Y system by Novoste®, and the "**Ir source by Best Medical®. Both systems consist
of an array of small seed sources embedded 1n a nylon ribbon. The Novoste system uses
an array of twelve seeds of total length 3 cm. The Best system provides arrays of 6 to 22
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