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when a larger view number was selected.

We measured the contrast-to-noise ratio (CNR) and evaluated low-contrast images and streak artifacts to
optimize abdominal C-arm CT imaging, and we investigated the view number, acquisition matrix, and pixel
depth. To measure CNR, we filled 0.125—1.0-inch cavities in an American Association of Physicists in Medicine
(AAPM) CT performance phantom with a sodium chloride solution. Five radiological technologists visually
evaluated the noise, signal conspicuity at low- and high-signal density, and the overall image quality using
paired comparisons based on Thurstone’s law. In a given acquisition matrix, the total view number had the
greatest effect on the image noise, artifacts, and signal detectability on C-arm CT images. For a given inci-
dent dose per view on the flat-panel detector (FPD), fewer images with noise and streak artifacts resulted
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Table 1 Protocol for appropriate C-arm CT in abdominal imaging

Protocol A Protocol B Protocol C
Scan time (sec) 6 8 10
View angle (deg.) 230 212 222
View number 229 419 275
Pixel depth (bits) 14 12
Frame rate (f/s) 60 30
Acquisition matrix 616x480 1240980
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Fig. 1 AAPM CT performance phantom a contrast test object is adhered to the bottom of
the tank that includes two rows of cavities from 1 to 0.125 inch in diameter.

R Fig. 2 Catphan phantom.

oy W The phantom containing high resolu-
tion test gauges of 1 through 21 line-
pairs per centimeter was cast into a
uniform material. The diameter and
length along the Z-axis of the acrylic
annulus were 32.0 cm and 10.0 cm,
respectively.

5.0% 3.0%

Base  Signal

Fig. 3 Method of measurement for contrast-to-noise ratio (CNR) .
Example image shows mean CNR at 3.0% and 5.0% calculated from 3
digital values on signal- and base-parts.

2009 4F 6 H



768 | BAMSHR R A MRS

N o Left

Fig. 4 Low-contrast image in each
protocol at A, B, and C.
Contrast for low-contrast
module was 40 and —-30 HU at
right- and left side of image,
respectively.
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Table 2 Radiation dose per view and standard deviation (S.D.) in

each protocol

Radiation dose/view (mGy) S.D.
Protocol A 1.99 0.27
Protocol B 2.08 0.57
Protocol C 2.62 0.17
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Fig. 5 Relationship between image
noise and concentration of
0.0 . . . . . . . . sodium chloride solution in
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Fig. 6 Relationship between contrast-
to-noise ratio and concentra-
0.0 tion of sodium chloride solu-
1.0 3.0 4.0 5.0 7.0 10.0 tion in each protocol at A, B,
Concentration of sodium chloraide solution(%) and C. Error b_ar shows one
standard deviation (1 S.D.) .
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Fig. 7 Image evaluation of low-contrast material using
paired comparisons based on Thurstone’s law.
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Mean score for streak artifact
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Fig. 8 Result of streak artifact for three protocols of A, B,
and C. Error bar shows one standard deviation
(18.D.).
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