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Fig. 1. Phatograph of the clinac ix with CBCT and OBI system.

Table 1. Exposure parameters

Mode Tube voltage mA ms
A 125 80 25
B 125 40 25
C 125 80 10
D 125 40 10

Standard mode (A), low dose mode (D)
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Fig. 2-1. Photograph of a humannoid phantom (Rando, USA).
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Fig. 2-2. Photograph of a Catphan 504 phantom.
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Fig. 3-1. Head & Neck skin dose of each scan mode.

3. YAEZ (Image quality) test
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Fig. 3-2. Chest skin dose of each scan mode.
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Fig. 3-3. Abdomen skin dose of each scan mode.

AMIZX

2. Q4=

OR

Zl(Image quality) test Z}

1) HU reproducibility

v Wg] 7} 4% Z R WMAIQ) HU reproducibility] %
7H= AE Al 93l #95= 2 22 9] CT numbers-
A7} Zﬂtﬂi TR PertE Hrlels Aow 2w
< Fig. 4ollA] B ZAY IAGARODE AT ¥ A
717] v =49 HURL Z43lo] Expected HUZEZ} B
H7shA| e} 24 A3} X Table 2-1, 29} 22oH] A, B,
C, D 7+ < mode?] full fan¥} half fan] =7 7}
A=A Aax]el +40 HU o|uWle] Zrez veht} 7] o}
2 29d modeolld] HUS| A4S A3 sholels Ane o
= T7F dsich

2) Low contrast®} Spatial (high contrast) resolution

=
2=

7}k

Low contrast®} Spatial (high contrast) resolution<-
g olct.



o SHeb AR x| 2 2F3( X 2008;20(1):17-23

Fig. 4. The HU reproduciblity check.

Table 2-1. HU linearity QA using full-fan CBCT
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scans (ROI: 0.7x0.7 cm)

Material Expected HU A mode B mode C mode D mode
Air —1,000 —999.5 —997.6 —997.2 —996.8
PMP —200 —1874 —194.1 —192.4 —189.3
LDPE —100 —99.4 —101.6 —100.2 —98.4
Polystyrene —35 —44.79 —42 —39.8 —43.8
Acrylic 120 122.2 116.9 121.5 120
Delin 340 362.6 358.4 3583 3594
Teflon 990 1,001.6 1,000.9 995.8 1,003.9

The difference between the expected HU and measured HU should be <+40 HU

Table 2-2. HU linearity QA using half-fan CBCT scans (ROL: 0.7x0.7 cm)

Material Expected HU A mode B mode C mode D mode
Air —1,000 —996.6 —999.8 —999.9 —993.3
PMP —200 —181.2 —182.7 —187.9 —1854
LDPE —100 —91.5 —88.1 —89.8 —98.4
Polystyrene —35 —29.8 —31.3 —27.1 —30.2
Acrylic 120 127.5 128.4 128.5 130.9
Delin 340 370.6 366.3 369.1 368.6
Teflon 990 1,017.5 1,011.9 1,017.8 1,012.2

The difference between the expected HU and measured HU should be <+40 HU
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Fig. 5. (A) The low contrast
resolution check. (B) The spatial
(high contrast) resolution check.



Table 3. Results of image quality tests
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Imaging technique
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spatial resolution
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A mode Full fan 4 mm
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Half fan 7 mm

6 mm 10
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7 mm 10
8 mm 8
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Fig. 6. The HU uniformity check.

A}o] Aarx|Ql 1% Supra-slice group?] targetol] 4] 7 mm o]
o] Zro 2 &4 =9lom, D moded A|2J3t thE 2o mode
o|A¥E 0.5% Supra-slice group?] target™ A% 7}5s}9ich
Spatial (high contrast)resolution®] ZA3}= 4714 23 modeol]
A BE ZAX7L AzAe A3XQ] 6 LP/iem o] 49| ke
2 ZAEch

3) HU uniformity

g9 o] B4 o] AEE CT number7} FL3t
7}E #H7kste= HU uniformitys 248l th(Fig. 6). =44}
H—L,_ ,,].A]odOﬂ (ROI) 01;(461- .»ml %k.—i ;d o]- 5 center&}
right, left, top, bottom 2. E U}o] HUZLS 243 & n|z
H71stet. Z438 Aok Table 4-1, 29F 220w Z3} ZhollA]

& %% A B, C D7 2] MODE®] Z4 ko] A|z2Alol]
Al Aasl= £40 HU o] W& vebute}. o]+ full fan} half
fan®] HU uniformity Z¢tslcl= AntE oS 47} 9}?

21

1% supra-slice group, the tolerance is disk 4 that is 7 mm diameter disk. High contrast: the tolerance is 6 Lp/cm

Table 4-1. Results of HU uniformity tests with full fan (ROI
with 20x20 pixels)

ROI position A mode B mode C mode D mode
Center 92.3 78.9 76.9 73.5
Top 80.6 79 77.9 76.4
Right 86.3 85.1 82.7 81.8
Left 81.6 81.8 82.7 78.8
Bottom 83.4 843 81.6 80.1

Repeat the measurement for center, top, right, bottom and left
ROIs. The tolerance is <+40 HU.

Table 4-2. Results of HU uniformity tests with half fan (ROI
with 10x10 pixels)

ROI position A mode B mode C mode D mode
Center 110 109 112.2 112.6
Top 88.3 91.3 93.1 93.6
Right 93.7 92.3 99.1 94.9
Left 90.9 95.9 95.9 100.2
Bottom 91.2 95.3 95.7 96.4

Repeat the measurement for center, top, right, bottom and left
ROIs. The tolerance is <+40 HU
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Abstract

Evaluation of Skin Dose and Image Quality on
Cone Beam Computed Tomography

Jong Ho Ahn, Chae Seon Hong, Jin Man Kim, Jun Young Jang

Department of Radiation Oncology, Sansung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: Cone-beam CT using linear accelerator attached to on-board imager is a image guided therapy
equipment. Because it is to check the patient’s set-up error, correction, organ and target movement. but imaging
dose should be cause of the secondary cancer when taking a image. The aim of this study is investigation of
appropriate cone beam CT scan mode to compare and estimate the image quality and skin dose.

Materials and Methods: Measurement by Thermoluminescence dosimeter (TLD-100, Harshaw) with using the
Rando phantom are placed on each eight sites in seperately H&N, thoracic, abdominal section. each 4 methods of
scan modes of are measured the for skin dose in three time. Subsequently, obtained average value. Following
image quality QA protocol of equipment manufacturers using the catphan 504 phantom, image quality of each scan
mode is compared and analyzed.

Results: The results of the measured skin dose are described in here. The skin dose of Head & Neck are
measured mode A: 8.96 cGy, mode B: 4.59 cGy, mode C: 3.46 cGy mode D: 1.76 cGy and thoracic mode A:
9.42 cGy, mode B: 4.58 cGy, mode C: 3.65 cGy, mode D: 1.85 cGy, and abdominal mode A: 9.97 cGy, mode
B: 5.12 ¢cGy, mode C: 4.03 cGy, mode D: 2.21 cGy. Approximately, dose of mode B are reduced 50%, mode C
are reduced 60%, mode D are reduced 80% a point of reference dose of mode A. the results of analyzed HU
reproducibility, low contrast resolution, spatial resolution (high contrast resolution), HU uniformity in evaluation item
of image quality are within the tolerance value by recommended equipment manufacturer in all scan mode.
Conclusion: Maintaining the image quality as well as reducing the image dose are very important in cone beam CT.
In the result of this study, we are considered when to take mode A when interested in soft tissue. And we are
considered to take mode D when interested in bone scan and we are considered to take mode B, C when standard
scan. Increasing secondary cancer risk due to cone beam CT scan should be reduced by low mAs technique.

Key words: cone beam CT (cone beam computerized tomography), image quality, skin dose, secondary cancer
risk

23

08



