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Evaluation of Setup Usefulness of CBCT using Rando Phantom
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Abstract

This paper will evaluate the usefulness of 3D target of CBCT by comparing human body'’s
posture and position when simulated treatment is being carried out as well as human phantom
posture and position using CBCT which is applying OBL

From the Rando Phantom which is located in the datum point moved in parallel and
rotationary direction using CBCT. Then the mean and standard deviation difference on images
location difference that are acquired were compared with real the Rando Phantom’ moved
distance.

To make a plan of simulated treatment with the same procedure of real radiation therapy, we
are going to setup the Rando Phantom. With an assumption that the position is set in accurate
place, we measured the setup errors accroding to the change of the translation and rotation.
Tests are repeated 10 times to get the standard deviation of the error values.

The variability in couch shift after positioning equivalent to average residual error showed
lateral 0.2+0.2mm, longitudinal 0.4+0.3mm, vertical -0.4+0.Imm. The average rotation erroes
target localization after simulated 0.4 + 0.2 mm, 0.3 + 0.3 mm, and 0.3 # 0.4 mm . The detection
error by rotation is 0~0.6

CBCT 3D/3D matching using the Rando Phantom minimized the errors by realizing accurate
matching during simulated treatment and patient caring.

B keyword : | CBCT(cone beam computed tomography) | (RTP(radiation therapy plan | Rando Phantom |

Simulation |
M #110308-009 AAttzd @ 2011 07 13Y
Xl 20114 03Y 08 WM} Z2M e-mail : jesI661@naver.com



Ol H&l(Rando Phantom)& 0|85t CBCTY| Setup 74 ™7t 235

L M2

APF7FE7E ARSSt] HAMIA RS T u), A
G4 Az 9Ad AE A

AP 2] & (Intensity-Modulated  Radiation ~ Therapy,
IMRT) % B2 WAI4%(Stereotic  Radiation
Surgery, SRS A9} 2ol =& ALEE Qs A
o AR R AT E A3l P 7|2 oa
Tag BAolth o]& A o A7 M=o §k
om HZo= kv 2 DA 9 AHHETNE T
2het 213 =9 4742](On-Board Imager, OBI) %77
£ AHgate] A8 A A 9 = st 2t
55 & AmAGA A4E A g

X—]aﬂ}\]glt

)

>0¢Hﬂlloﬂl
e}

o

=

m o2

g5 FAste g5shE ZWUCT(Cone  Beam
Computerized Tomograpy, CBCT)%3A-2 k21 A4
AR Ao AA QA U] FRTH JAAHEE D
= XNEAE A ARE CT 9749 si5-ad 3949
g 23] AEeas RAT 5 glo] Aeer) 2o
e GAFE WA F (Image Guided Radiation
Therapy, IGRD¥H o2 375z gk

g EE Z AFAE ABAY Al AM-E BOX]
A AXEF TR AA AR FAYX(FFT
H)el 4] CBCT A& ol&3te] Haflols ¢ 34
o] 5ol ut2 3uh/3xH BHE( 3D/3D Match)  setup
o] F84& Hrlstaat g

I, A7 iy
1. A 717
- IGRT (Clinac iX, Varian, USA)
- Rando phantom (Alderson Resarch
Laboratories Inc. Stanford. CT, USA)
- OBI or CBCT Console Workspace

(Varian Medical Systems, USA)
- Vac Lock
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Fig.1. Experimental Rando Phantom setup.
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Fig 2. Acquisition Mode of Half- Fan & CBCT
exposure condition
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Table 1. specifications of CBCT measurement.

CBCT
Half Fan
Acquisition Mode Offey flal panel
Range 14 cm
Reconstruction volume 512 X 512
Slice(mm) 2.5
width(cm) 16
Scan Range center(cm) 0
Z-zero Dos 0
Diameter PA exis 45:
LR exis 45
measurement
Voltage(KV) 110
Current(mA) 20
Pulse Width(ms) 20
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Fig. 3. Flow chart showing experimental
procedure.

Fig. 4. 3D/3D matching window Before image
fusion
(a) Transversal (b) Frontal (c) Sagittal
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Fig. 5. On—-Line Registration Auto Matching
CBCT.
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Table 2. The result in 3D/3D Maching.

The average residual error and standard deviation

Lng Vrt Lat

0.4%+0.3 0.4%0.1 0.2+-0.2

Table 3. The average rotation erroes and
residual errors associated with
target localization after simulated.

Rotation Error

Lat Vit Lng
0.0+0.1 0.0£0.0 0.4+0.2
0.4+0.2 0.0+0.0 0.8+0.2
0.4+0.1 0.2+0.4 0.2+0.0
0.6+0.3 0.0+0.2 0.2+0.2
0.2+0.2 0.4+0.2 0.0+0.0
0.3+0.0 0.2+0.2 0.3+0.1
0.0+0.2 0.0+0.0 0.5+0.2
0.4+0.2 0.0+0.0 0.2+0.4
0.5+0.3 0.3+0.1 0.2+0.2
0.4+0.2 0.4+0.0 0.3+0.1

Residual Error

Lat vt Lng
0.3+0.1 0.0+0.0 0.4+0.2
0.2+0.2 0.0£0.0 0.1+0.2
0.5+0.1 0.5+0.2 0.2+0.0
0.2+0.3 0.3+0.2 0.2+0.1
0.2+0.2 0.4+0.2 0.0+0.3
0.3+0.1 0.2+0.2 0.2+0.1
0.4%+0.2 0.2+0.0 0.5+0.2
0.4+0.2 0.0£0.0 0.2+0.2
0.5+0.3 0.3+0.1 0.2+0.3
0.0+0.2 0.4+0.3 0.0+0.1
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