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Development of adaptive radiation therapy using kV cone beam CT

Ohno, Takeshi
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The simulated kV-CBCT agreed with measured within 10%. The effective energy
and output of kV-CBCT were lower than those of diagnostic CT. The image uniformity and
contrast-to-noise ratio were improved by our method. In contrast, spatial resolution was comparable
between CT image applied with our method and that without our method. The image quality improvement
was observed in human body, however, image guality reduced when same processing was applied to other

patient. This was because the scattered radiation varied among patient. As for the problems to be
solved from now on, it is essential to calculate scattered radiation for various patient and develop
image filter which is available for various patient.
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4.1. CT

3  kv-CBCT(Varian OBl 125 kV, Elekta
XV1 120 kV) PDD  OCR

L/ R B B B B B B B

100
Wessursd
= = n . Caro
: "
\
g = \
z '\\"
=R
z 47 “I\
5 .
n fo
= ..
L
L
- J
"y,
(a) Depih in waksr {om
100 T T T T T T T T
Measurad
e Monte Carlo
&0 depth=1 cm -+ Measured
T + MNonte Carlo
& 60 deptfi cm i
2 T
& §
=]
=]
2
g 4 g
o
14
20 .
0
-25 -20 15 10 -5 0 4] 10 15 20 2
(b) H-awis (cm)
T T T T T T T T T T T
100 -
— Measured
—_ « Monte Cafo
F
v
@
8
= 60
=
©
h=4
5w
e
o
o
20
o]

0 5 10 15 20
Depth inwater (cm
(C) pih (cm)

100
80
;\3‘
o
é 60
0]
=
§ 40 — Neasured
e lonte Caro
E . Qe Measured
+ Nonte Carlo
Ol 7
353025201540 5 0 5 10 15 20 25 30 35
(d) X-axis (tm)
3 kV-CBCT PDD  OCR

(a)PDD:Varian OBl 125 kv,
(b) OCR:varian OBl 125 kV, (c)PDD:Elekta
XVl 120 kv, (d) OCR:Elekta XVI 120 kV

PDD 10 cm
5% 15 cm 10%
OCR 5%
100 kV 120 kv
Full-bowtie filter Half-bowtie
filter Half-bowtie filter
Full-bowtie filter

kV-CBCT X
1
1 kV-CBCT X CT
Unit: mmAl
X-ray voltage (kVp) 120
kv-CBCT
Varian OBI 4.8
Elekta XVI 7.2
Diagnostic CT
Brilliance 9.1
LightSpeed 7.5
Aquilion 7.2
SOMATOM 8.7
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X CT kv-CBCT
X
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2 kV-CBCT

CT

Unit: mGy/100 mAs

X-ray voltage (kVp) 120
kv-CBCT
Varian OBI 4.1
Elekta XVI 1.0
Diagnostic CT
Brilliance 5.1
LightSpeed 6.3
Aquilion 7.0
SOMATOM 5.7
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MATLAB(MathWorks)
4.2.1CT
Uniformity Index
= cT - CT
:Contrast-to-Noise Ratio
= cT -
CT /
CT SD
:Modulation transfer
function(MTF)  50% (cycle/cm)
3, 4
3 (Uniformity Index)
(CNR)
(MTF(50%))
kV-CBCT Units OBl XVI
Uniformity Index -23 -31
Contrast-to-noise ratio 14 19
MTF(50%) 4.6 5.1




4 (Uniformity Index)
(CNR)
(MTF(50%))
kV-CBCT Units 0Bl XVI
Uniformity Index -18 -25
Contrast-to-noise ratio 18 22
MTF(50%) 4.5 5.3
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