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Fig. 1. Set-up for the fabrication of polymer gel.
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Fig. 2. Gel phantom irradiation scheme. The
imaging plane was set to SAD = 100 cm

position.
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(a)

(b)

Fig. 3. MRl Imaging of the 12 ¢m diameter gel phantom at the imaging plane. (a) shows MRI

image contrasts for TE time of 100msec, 150 msec, 200msec, and 250 msec respectivelr,

from upper left to lower right. (b) shows the resultant T map image calcualted from the

left images. In this image each pixel’s contrast indicates the T, value of itself.
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Fig. 4. The dose to Tz time curve. Up to 17 Gy the
curve maintains linearity. Above the 17 Gy point the
curve gives a different relationship between the dose

and T2 time.
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Fig. 5. The linear region of the Fig. 4. The linear curve
fitting gives R» = 0.286%xD + 3.822, and R® = 0.993
(P<0.0001).
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(a)

Fig. 6. Gel dosimetry of the HDR afterloading brachytherapy system. (a) T2 map image of the

(b)

irradiated gel. The black line in the image is a catheter inserted in the gel. (b) The dose distribution

calculated by the treatment planning computer. The grid in the image indicates 1 cm. The lines
indicate 7.5 Gy, 11.25 Gy, 15 Gy 225 Gy, and 30 Gy respectively, from the outer most one. (c) The

isodose contour drawn on the T, map image. The scale on the lower right corner indicates 2 cm.
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(a)

Fig. 7. Cel dosimetry of the 2 mCi seed source. (a) T2 map image of the irradiated gel. The black line
in the image is a catheter inserted in the gel. (b) The dose distribution calculated by the treatment

(c)

planning computer. The scale in the image indicates 1 cm. The lines indicate 5 Gy, 7 Gy, 10 Gy and 20

Gy respectively, from the outer most one. (c) The isodose contour drawn on the T map image. The

scale in the bottom indicates 2 cm. This image was enlarged for easy comparison.
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The Use of Polymer Gel for the Visualization
of 3-D Dose Distribution in Brachytherapy
Using Magnetic Resonance Imaging

Haejin Kang, Sam Joo Cho’, Eun-Kee Jeong,”™ Seung Hee Kang,™
Young Taek Oh,”™ Mison Chun,”™ Soo II Kwon"

Department of Diagnostic Radiology, Ajou University,
Department of Medical Physics, Kyungki University’,
Department of Diagnostic Radiology, Yonsei University™,
Department of Radiation Oncology, Ajou University™

There have been many radiation measurement methods so far among which film dosimetry,
TLD, and ion chamber are the most frequently used methods. But this study describes a new
radiation measurement method which uses polymer gel and magnetic resonance imaging(MRI).
The objective of this study is to fabricate a polymer gel sensitive to radiation and to generate
a dose to MRI contrast relationship, and to apply this results to the radiation measurement for
the brachytherapy. To do this, 12 cm diameter cylindrical gel phantom was made, and the
phantom was irradiated using the 30 mm diameter circular collimator which was used for
radiosurgery. And this irradiated phantom was scanned with MRI. To find out the relationship
between the radiation dose and the transversal relaxation time, an image processing
software(IDL) was used. From this study it is found out that the radiation dose showed linear
relationship to the transversal relaxation time of the gel up to 17 Gy( R%=0.993) and they had
a different relationship above 17 Gy. The dose distributions were calculated using these results
for the Ir-192 sources, one for the HDR afterloading system and the other for a 2 mCi seed
source. And these calculated dose distributions were compared to the ones from the treatment
planning computers. From this study the dose to the irradiated gel’s transversal relaxation time
relationship was examined, and this result was tried for the measurement of the brachytherapy

sources.

Key word: brachytherapy, MRI, radiation dosimetry, polymer gel, radiation dose
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