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Fig. 1. Schematic diagram of the designed frame.
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Fig. 2. CT scan for measurement of target position.
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Table 1. Measurement results of radiation transmission with
the frame.

Energy (MV) Number  With frame Without
Dose rate # (nC) frame (nC)

10 1 391 411

2 Gy/mi 2 391 411

(2 Gy/min) 3 391 41
21 1 293 3.06

2 Gy/mi 2 293 3.06

(2 Gy/min) 3 293 306
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Table 2. The repositioning setup error at chest of the patient.

CW"“ - ;
BR8N AR BBO | Seussans R0 Number (#) Lateral (mm) Center (mm)
a1 1 316 200
1 ,’\ 2 316 412
. i 3 2.00 2.00
w ] 4 2.23 141
o | | \ 5 447 2.83
w0 6 144 141
TorLEE 7 3.60 2.00
8 6.32 141
Fig. 7. Analysis of patient’s setup error by Matlab program. (a) 9 6.40 2.00
Conversion procedure of 2 byte image to obtain contours of the 10 412 224

initial setup image and the second setup image. (b) Super-
position procedure to obtain difference of the setup error in
two images (2 byte image). (c) Pixel value described deference
in the compared images.

Average setup
error in chest

Lateral (mm)
3.69+1.60

Center (mm)
214+0.78
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Table 3. The repositioning setup error at abdomen of the
patient.

Number (#) Lateral (mm) Center (mm)
1 7.56 1.66
2 11.88 443
3 8.94 542
4 5.38 9.07
5 6.40 8.36
6 6.40 8.44
7 4.47 5.37
8 5.65 8.03
9 9.06 6.34
10 5.39 8.24

Average setup
error in abdomen

Lateral (mm)
711£210

Center (mm)
6.54+2.22

Table 4. The repositioning setup error in breast of patient.

Number (#) Lateral {(mm)
1 524
2 6.41
3 6.60
4 5.00
5 894
6 5.38
7 8.61
8 7.81
9 510

10 424
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Table 5. Repositioning setup error at chest of patient with
the immobilization belt.

Number (#) Lateral (mm) Center (mm)
1 1.00 1.00
2 4.00 1.40
3 420 110
4 2.00 1.70
5 1.20 230

Average setup
error in chest

Lateral (mm)
248+1.36

Center (mm)
1.50+£0.54

Table 6. Repositioning setup error at abdomen of patient
with the immobilization belt.

Number (#) Lateral (mm) Center (mm)
1 316 5.10
2 2.82 316
3 5.67 6.40
4 5.40 4.24
5 5.10 361

Average setup
error in breast

Lateral (mm)
6.33x1.55

Average setup
error in abdomen

Lateral (mm)
443+1.19

Center (mm)
450+1.15
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Fig. 8. The distribution of repositioning setup error at lateral and central chest of patient.
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Fig. 9. The distribution of repositioning setup error at lateral and central abdomen of patient.
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The Clinical Effect and Construction of a Stereotactic
Whole Body Immobilization Device

Jin-beom Chung’, Won-Kyun Chung”, Tae-Suk Suh’,
Kyong-Sick Choi, Ho-Sang Jin', and Young-Hoon Jt

*Department of Biomedical Engineering, College of Medicine, The Catholic University of Korea
TDepartemtn of Radiation Sciences, Seoul Health College
TDepartment of Ratidation Oncology, Korea Cancer Center Hospital

Purpose: To develop a whole body frame for the purpose of reducing patient motion and minimizing setup
error for extra—cranial stereotactic radiotherapy, and to evaluate the repositioning setup error of a patient in
the frame.

Materials and Methods: The developed whole body frame is composed of a base plate, immobilizer,
vacuum cushion, ruler and belts. The dimension of the base plate is 130 cm in length, 50 cm in width and
1 cm in thickness. The material used in the base plate of the frame was bakelite and the immobilizer was
made of acetal. In addition, Radiopaque angio-catheter wires were engraved on the base plate for a
coordinate system to determine the target localization. The measurement for radiation transmission and farget
Jocalization is performed in order to test the utilization of the frame. Also, a Matlab program analyzed the
patients setup error by using the patient's setup images obtained from a CCTV camera and digital record
recorder (DVR). ,
Resuits: A frame that is useful for CT simulation and radiation treatment was fabricated. The frame structure
was designed to minimize collisions from the changes in the rotation angle of the gantry and to maximize the
transmission rate of the incident radiation at the lateral or posterior oblique direction. The tightening belts may
be used for the further reduction of the patient motion, and the belts can be adjusted so that they are not
in the way of beam direction. The radiation transmission rates of this frame were measured as 95% and
96% at 10 and 21 MV, respectively. The position of a test target on the skin of a volunteer is acturately
determined by CT simulation using the coordinate system in the frame. The estimated setup errors by Matlab
program are shown 3.69+1.60, 2.14+0.78 mm at the lateral and central chest, and 7.11£2.10, 6.54+222
mm at lateral and central abdomen, respectively. The setup error due to the lateral motion of breast is shown
as 6.331£1.55 mm.

Conclusion: The development and test of a whole body frame has proven very useful and praoticaf in the
radiosurgery for extra—cranial cancers. It may be used in determining target localization, and it can be used
as a patient immobilization tool. More experimental data should be obtained in order to improve and confirm
the results of the patient setup error.

Key Words: Stereotactic whole body immobilization device, Setup error, Patient motion



