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Evaluation of the quality of images obtained using amorphous silicon flat-panel digital detectors

in CyberKnife VSI system
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Abstract: Objective To evaluate and analyze the imaging quality of the amorphous silicon flat-panel digital detectors in
CyberKnife VSI system using QCkV-1 phantom and PIPSpro software. Methods QCkV-1 phantom and the special
positioning frame were repeatedly placed in the image center of CyberKnife imaging subsystem according to the pre-
designed plans. After X-ray tube photography, two groups of images recorded by the amorphous silicon flat-panel digital
detectors (cameras A and B) were acquired and imported into PIPSpro software for analysis. The analysis indicators included
spatial resolution (f;,, f;, and f5,) and contrast-to-noise ratio. Results Within the range of kV values for clinical treatment (100-
125 kV), the maximum deviations of f;,, f,, and f;, for camera A were 0.94%, 1.67%, 0.29%, while those were 0.81%, 1.31%
and 1.42% for camera B, respectively. The contrast-to-noise ratios of images obtained by two cameras changed gently with
kV when the value was less than 115 kV and showed obvious differentiations when it was greater than 115 kV. Conclusion
QCkV-1 phantom combined with PIPSpro software can be used to easily detect and analyze the imaging quality of the
amorphous silicon flat-panel digital detectors in CyberKnife VSI system.
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Fig.1 Schematic diagram of TLS imaging subsystem
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Fig.3 Imager QA test of PIPSpro software

3 SIS

CyberKnife | ] TLS 520 5| AL 2% AALE E
A7 LASE B SEK FAFHE UG T o TLS AR 1 & fir
FLEER A EZAE R, T DLED S g+ R e b — X
A AR RE BT R B0 SR AR, RS AR T
i J& CyberKnife % 4 K5 HE IR I7 e e k2 — .
AAPM TG-135 4t 1545 Hh UG 7 R GE R UG B S 4k
FE2 T Kow WIAUE T B A B T 3Em
AT AR PERE AR AL, kG i R 2 AR i S R Ak
LS5O DX S G BE BRI . ) A L Al R T Re 1%
51 T IIRE T 1 4 T AR T 58 TAE >,
H i & N % F CyberKnife JF & T K & 19 31 &I G

R1 RN ARBESRRKY ETHEBE 2RSS H (Ip/mm)

Tab.1 Spatial resolutions of images obtained by camera A under different kV values (Ip/mm)

25 (] 43 R 100 kV 105 kV 110 kV 115 kV 120 kV 125 kV

fro 1.801£0.002  1.797+0.001  1.794+0.002  1.792+0.002  1.787+0.002  1.784+0.001
foo 1.561+0.003  1.555+0.002  1.551+0.000  1.546+0.001  1.537+0.002  1.535+0.002
feo 1.367+0.003  1.364+0.001  1.364+£0.001  1.364+0.001  1.364£0.002  1.368+0.001

2 BB BREERE KV ETHZE S #H#ES K (p/mm)

Tab.2 Spatial resolutions of images obtained by camera B under different kV values (Ip/mm)

S [a] 4y R 100 kV 105 kV 110 kV 115 kV 120 kV 125 kV
fro 1.829+0.002  1.830+0.003  1.828+0.001  1.833+0.001  1.837+0.002  1.843+0.001
fro 1.586+0.003  1.588+0.002  1.585+0.001  1.591+0.001  1.596£0.002  1.606+0.002
feo 1.384+0.002  1.387+0.001  1.385+0.000 1.391+0.001  1.395+0.002  1.404+0.001
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Fig.4 Spatial resolutions of images obtained under different kV values
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Tab.3 Contrast—to—noise ratio of images obtained under different kV values
CNR 100 kV 105 kV 110 kV 115 kV 120 kV 125 kV
BARILA  63.544+0.243  69.351x0.136  74.337£0.193  78.351x0.115  138.065£0.224 186.234+0.024
WG B 65.333+0.238  70.780+0.226  76.424+0.175  81.472+0.185  33.846+0.072  139.879+0.244
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Fig.5 Contrast—to—noise ratios of images obtained under different KV values
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