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Fig. 1. Schematic diagram of the set-up for the fabrication of
polymer gel. The gel was stirred for an hour in the closed
space and used highly pure N2 gas (O2 <1 ppm).

Magnetic Stirrer ‘
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Fig. 2. Gel phantom irradiation scheme and MR images of different echo times.
The imaging plane was set to SAD=100 cm position and irradiated using 6 MV

X-ray.
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TE=100 msec TE=200 msec

TE=400 msec TE=500 msec

TE=300 msec ||

T, Time Map

TE=600 msec

Fig. 3. T2 time map from MR images of different echo times. The resultant T2
map image (right side image) calculated from the images of different echo times
(left images) by linear least square fit in software IDL (Interactive Data Language).
Each pixel value of T2 map indicates the T2 time itself.
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Fig. 4. Dose response curve for the gel.

Fig. 5. Repeated gel dosimetry: Coronal view. Each gelshow-
ed different gel response but the resultant dose distribution
were identical. The isodose lines are 20%, 40%, 60%, 80%,
and 100% and outer line indicates 20% isodose.
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B. 3 cm axial

(2

F. -1 cm axial

A. 4 cm axial

I. Coronal view: Gel & Plan

(]

C. 2 cm axial D. 1 cm axial

J (]

G. -2 cm axial H. -3 cm axial

J. Sagittal view: Gel & Plan

Fig. 6. T2 maps of orthogonal planes. (A)~(H). axial MR images displays 3D
radiation dose distributions and (I) and (J). Coronal and sagittal MR images
are similar with the dose distributions from the treatment planning system.

A. Coronal view : Plan

D. Sagittal view : Gel

C. Sagittal view : Plan

Fig. 7. Comparison of isodose distributions of gel dosimetry
to planning system. The isodose lines are 20%, 40%, 60%,
80%, and 100% and outer line indicates 20% isodose.
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Table 1. Comparison of Point Doses (Mean=SD) on Y Axis

AL B 2SI K] 2002;20(3):264~273

Treatment Planning

Polymer Gel Dosimetry

Gaf-Chromic Film

TLD Dosimetry

Position Dosimetry
on Phantom calculated relative measured relative measured relative measured relative
dose dose dose dose dose dose dose dose

3 468+12 37+1.0 314+38 25+3.2 338+15 26+0.6 412+40 32+33

2 1323 +8 106+0.6 1347 +27 105+0.5 939+39 73+1.3 980+168 76+12.5

1 1301 +7 104+0.5 1308 +25 102+0.1 1332 +41 104+15 1335+54 103+3.1

0 1250 100 1278 +24 100 128638 100 1294 +16 100
-1 1177 t6 94+0.5 1156 +13 91+23 120638 94+14 1180+26 91+3.0
-2 1093 +6 88+0.5 1005+15 83+1.9 926+16 72105 967 110 75+8.8
-3 343 +11 28+0.8 251+42 20+35 204+16 16+14 329+17 25+1.6
‘We calculated and measured point doses 5 times with each phantom which is newly made at each time.
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Three-Dimensional Dosimetry Using Magnetic
Resonance Imaging of Polymer Gel
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Seung-Hee Kang, M.D.", Chang Ok Suh, M.D.T, Seong Sil Chu, Ph.D.",
Jinsil Seong, M.D.*, and Gwi Eon Kim, Mm.D.*

“Department of Radiation Oncology and TRadiology, Ajou University Shcool of Medicine, Suwon, Korea,
*Department of Radiation Oncology, Yonsei University College of Medicine, Seoul, Korea

Purpose : Three-dimensional radiation dosimetry using magnetic resonance imaging of polymer gel was
recently introduced. This dosimetry system is based on radiation induced chain polymerization of acrylic
monomers in a muscle equivalent gel and provide accurate 3 dimensional dose distribution. We planned
this study to evaluate the clinical value of this 3-dimensional dosimetry.

Materials and Methods : The polymer gel poured into a cylindrical glass flask and a spherical glass
flask. The cylindrical test tubes were for dose response evaluation and the spherical flasks, which is
comparable to the human head, were for isodose curves. T2 maps from MR images were calculated
using software, IDL. Dose distributions have been displayed for dosimetry. The same spherical flask of gel
and the same irradiation technigue was used for film and TLD dosimetry and compared with each other.
Results : The R2 of the gel respond linearly with radiation doses in the range of 2 to 15 Gy. The repeat-
ed dosimetry of spherical gel showed the same isodose curves. These isodose curves were identical to
dose distributions from treatment planning system especially high dose range. In addition, the gel dosi-
metry system showed comparable or superior results with the film and TLD dosimetry.

Conclusion : The 3-dimensional dosimetry for conformal radiation therapy using MRI of polymer gel
showed stable and accurate results. Although more studies are needed for convenient clinical application,
it appears to be a useful tool for conformal radiation therapy.

Key Words : Conformal radiotherapy, MRI, Dosimetry, Radiation dose, Polymer gel
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