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Fig 1. Development of Head and Neck Couch Holder Attachment system
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Table 1, Set-up Error Average and SD by CBCT before and after values,

Set- Up Correction unit : mm
p value
Before After
Weight X Y Z X Y Z
OKg 0.4£0.89 0.8£0.44 0 0.2%0.44 0.4%0.54 0
15Kg 0.2£0.83 1.2+0.44 2274044 0.2%0.44 0.4%0.54 0.4%0.54 p<0.034
30Kg 08044 24%054 441089 0.61+0.54 1£0 0.6%+0.54 p<0.041

Fig 2. (a) CT scan of Rando Phantom
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(b) CBCT mode of LINAC
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Fig 4. Graph of each weight set- up error X, Y, Z before and after correction values
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Abstract

Development of Adjustable Head holder Couch in
H&N Cancer Radiation Therapy

Department of Radiation Oncology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul.

Shim JaeGoo, Song KiWon, Kim JinMan, Park MyoungHwan

In case of all patients who receive radiation therapy, a treatment plan is established and all steps of treatment are planned in
the same geometrical condition, In case of head and neck cancer patients who undergo simulated treatment through
computed tomography (CT), patients are fixed onto a table for planning, but laid on the top of the treatment table in the
radiation therapy room, This study excogitated and fabricated an adjustable holder for head and neck cancer patients to fix
patient’ s position and geometrical discrepancies when performing radiation therapy on head and neck cancer patients, and
compared the error before and after adjusting the position of patients due to difference in weight to evaluate the correlation
between patients’ weight and range of error, Computed tomography system(High Advantage, GE, USA) is used for phantom to
maintain the supine position to acquire the images of the therapy site for IMRT, IMRT 4MV X-rays was used by applying the
LINAC( 21EX, Varian, U S A). Treatment planning system (Pinnacle ,ver. 9.1h, Philips, Madison, USA) was used. The setup
accuracy was compared with each measurement was repeated five times for each weight (0, 15, and 30Kg) and CBCT was
performed 30 times to find the mean and standard deviation of errors before and after the adjustment of each weight, SPSS
ver 19 0(SPSS Inc., Chicago, IL,USA) statistics program was used to perform the Wilcoxon Rank test for significance evaluation
and the Spearman analysis was used as the tool to analyze the significance evaluation of the correlation of weight, As a result
of measuring the error values from CBCT before and after adjusting the position due to the weight difference, X)Y,Z axis was
0.4+0.8mm, 0.8+0.4mm,0 for OKg before the adjustment,

In 15Kg CBCT before and after adjusting the position due to the weight difference, XY ,Z axis was 0.2+0 8mm, 1.2+0 4mm,
2.0+0.4mm_ After adjusting position was X)Y,Z axis was 0.2+0 4mm, 0.4+05mm, 0.4+05mm In 30Kg CBCT before and
after adjusting the position due to the weight difference, XY ,Z axis was 0.8+0.4mm, 2 4+0.5mm, 4 4+0.8mm, After adjusting
position was XY ,Z axis was 0.6 0.5mm, 1.0+0mm, 0.6+0.5mm_. When the holder for the head and neck cancer was used to
adjust the above error value, the error values from CBCT were 0.2+0.8mm for the X axis, 0.40+0.54mm for Y axis, and O for Z
axis, As a result of statistically analyzing each value before and after the adjustment the value was significant with p {0,034 at
the Z axis with 15Kg of weight and with p{0.038 and p{0.041 at the Y and Z axes respectively with 30Kg of weight, There was
a significant difference with p<0.008 when the analysis was performed through Kruscal-Wallis in terms of the difference in the
adjusted values of the three weight groups. As it could reduce the errors, patients’ reproduction could be improved for more
precise and accurate radiation therapy. Development of an adjustable device for head and neck cancer patients is significant
because it improves the reproduction of existing equipment by reducing the errors in patients’ position.
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