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Fig. 1. (a, b) The head phantom.
(A) head-shaped plastic shell, (B)
acrylic vessel, (C) fixation holder.

Top view Side view

Fig. 2. (a, b) Top and side views,
respectively. Acrylic vessels 1~2, 3
~4, 5~7, and 8~10 correspond to
@ frontal, temporal, cerebellum, and
peri-brainstem regions.
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Measured points

404 "
Gel calibration curve through linear fitting
36 e

R,=1.646 D+3.391, R=0.995

0 2 4 6 8 10 12 14 16 18 20 22

Absorbed dose D [Gy]

Fig. 3. Calibration curve for polymer-gel dosimeter. 8 sample
vials were irradiated by 6-MV X-rays using Novalis; 1 was used
for background readings. MR signal was evaluated six times
per vial.
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Fig. 4. Upper threshold for segmentation. Signal of 105 is the
threshold for segmentation of delivered 50% isodose surface in
8-bit magnetic resonance image (grayscale).
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Table 1. Average target point error in AP, LAT, and VRT
directions. TPEtotal is less than 1 mm that means stereo-
tactic radiosurgery was performed by proper treatment pro-
cedure through each precise step.

TPE (mm)

Displacement direction .
P (meantstandard deviation)

Anterior-posterior 0.54£0.23
Lateral 0.37+0.08
Vertical 0.33+0.10
Total 0.77+0.15

Axial

Fig. 5. Segmented radiation field
and its centroid. (a), (b), (c)
Represent the radiation field at
axial, coronal, and sagittal plane,
respectively.
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Table 2. Target point error in all 10 targets. All TPEtotal is less than 1 mm.

Target point error (mm)

Target (meantstandard deviation)
AP LAT VRT Total
Ellipse Target 1 0.58+0.11 0.41+0.19 0.37+0.06 0.81+0.14
Target 2 0.80+0.23 0.33+0.03 0.29+0.19 0.92+0.26
Sphere Target 3 0.74+0.11 0.27+0.18 0.25+0.11 0.85+0.06
Target 4 0.74+0.22 0.39+0.09 0.44+0.20 0.98+0.11
Target 5 0.60+0.15 0.41+0.05 0.16£0.12 0.76+0.08
Target 6 0.67£0.06 0.46+0.17 0.32+0.04 0.88+0.10
Target 7 0.55+0.18 0.48+0.08 0.29+0.17 0.79+0.20
Target 8 0.22£0.16 0.29+0.03 0.28+0.10 0.48+0.11
Target 9 0.23£0.09 0.37+0.17 0.46+0.24 0.66+0.19
Target 10 0.25+0.11 0.26+0.22 0.42+0.20 0.61+0.11
Table 3. Difference in center of radiation field between Table 4. Inter- and Intra-personal error through contouring

conventional and gel-based analysis method. It shows bigger
difference in ellipses group that means the conventional
method can lead to serious inherent analysis error in
elliptical radiation field.

Difference (mm)

Groups (meantstandard deviation)
Spheres 0.27+0.11
Ellipses 0.62+0.08
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of radiation field. This shows that inherent error due to
contouring can give rise to minor inherent TPE analysis
error, about 0.15 mm.

Difference (mm)

Error type o
P (meantstandard deviation)
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Standard deviation=0.12
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3-Dimensional Verification Technique for Target Point Error

Kyung-Nam Lee*, Dong-Joon Lee®, Tae-Suk Suh*'

*Department of Biomedical Engineering, TResearch Institute of Biomedical Engineering, The Catholic
University of Korea College of Medicine, Seoul, TDepartment of Neurosurgery,
College of Medicine, Inje University, Busan, Korea

For overall system test, hidden—target test have been used using film which leads to inherent analysis error. The
purpose of our study is to quantify this error and to propose gel dosimeter based verification technique for
3—dimensional target point error. The phantom was made for simulation of human head and this has ability to
equip 10 gel-dosimeter. BANGKit™ which we are able to manufacture whenever it is needed as well as to easily
change the container with different shapes was used as a gel dosimeter. The 10 targets were divided into two
groups based on shapes of areas with a planned 50% isodose line. All treatment and analysis was performed
three times using Novalis and BrainSCAN™. The target point error is 0.77£0.15 mm for 10 targets and directional
target point error in each direction is 0.54£0.23 mm, 0.37+£0.08 mm, 0.33+£0.10 mm in AP (anterior—posterior),
LAT (lateral), and VERT (vertical) direction, respectively. The result of less than 1 mm shows that the treatment
was performed through each precise step in treatment procedure. In conclusion, the 3—dimensional target point
verification technique can be one of the techniques for overall system test.

Key Words: Overall system test, Gel dosimetry, Target point error
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