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Fig. 1. A uniformity phantom was scanned three
times with axial and helical scanning. The CT
values were measured in 5 user-defined regions of
interest (ROIs). The reproducibility of CT values
was then evaluated.
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Fig. 2. CT values were obtained in a single user-
defined ROI with a body phantom. To verify that
volume data contributed in the correction of res-
piratory misregistration, the reproducibility of CT
values of images reconstructed from different

windows was assessed.
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Table 1. Variance of CT value (HU?) with a uniform phantom

MDCT SDCT
tube voltage ) table speed table speed )
axial axial
=15 mm =30 mm
80 kV 0.36* 0.037 0.0271 0.053
120 kV 0.35* 0.037* 0.037* 0.016
*The variance was significantly greater than that of SDCT
TThe variance was significantly smaller than that of SDCT
Table 2. Variance of CT value (HU?) with a body phantom
MDCT SDCT
slice thickness . table speed table speed .
axial axial
=15 mm =30 mm
5 mm 2.6% 0.11t 0.31 0.52
10 mm 1.4% 0.0177 0.19 0.17

*The variance was significantly greater than that of SDCT

TThe variance was significantly smaller than that of SDCT

CKE Do
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RO N o7z

DA FE SDCT LIl L Twih s FHEL
72(p < 0.001), %3 MDCT (28T
kV TIEERIGEICOWTHEZE!
(Table 1),

(2) AMK7 72 b4
SDCT & i LT, MDCT O#fi g TIEA T A A

Fig. 3. Body phantom images using
MDCT: (A) axial CT image, (B) low-pitch
helical CT image, and (C) high-pitch heli-
cal CT image. Remarkable helical artifacts
were seen on the high-pitch helical scan

image.
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(0.17HU?) & HE L THEIIC/NEC (p<0.001),
ATAAESmm & LB L THOHEREIT/NS o2
(p=0.002) (Table2).
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Table 3. The number of pixels which constitute blood flow map with or without compensation

of respiratory misregistration

case without compensation with compensation %change*
1 14747 19121 29.7
2 10996 16047 46.0
3 17949 20954 16.8
4 24361 25324 4.0
5 19672 21434 9.0
6 21503 21741 1.1
7 10815 11252 4.0
“Ghchange = PixelSwith compensation = P1X€lSwithout compensation % 100

plxelswithout compensation

Fig. 4. A 69-year-old woman with metastatic liver tumor. Top: (A) arterial blood flow map and (B) portal blood

flow map without compensation of respiratory misregistration; Bottom: (C) arterial blood flow map and (D)

portal blood flow map with compensation of respiratory misregistration. The number of pixels which consti-

tuted blood flow map increased at the border of the hepatic parenchyma.
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Xenon/CT Blood Flow Mapping of the Liver using
Multidetector-Row Computed Tomography: Compensation of
Respiratory Misregistration by Volume Data

Akihisa TAMURA

Department of Radiology, Division of Medical Intelligence and Informatics, Programs for
Applied Biomedicine, Graduate School of Biomedical Sciences, Hiroshima University
(Director: Prof. Katsuhide ITO)

For improvement in the accuracy of xenon/CT blood flow mapping of the liver, this study was con-
ducted to assess whether volume-data obtained by multidetector-row helical CT could compensate for
the slice misregistration caused by inconstant breath depth.

Using imaging phantoms scanned on both multidetector-row and single-detector CT, suitable pa-
rameters were decided. In the phantom studies, axial scan with multidetector-row CT showed signifi-
cantly greater variance of CT value than that of SDCT. On multidetector-row CT, variances of the CT
values maintained in low (80kV) tube voltage, which is advantageous for detecting subtle enhance-
ment of the liver. Images reconstructed with 10-mm thickness showed smaller variance than those of
5-mm thickness on low-pitch helical scan. Remarkable helical artifacts were seen on the high-pitch
helical scan.

Following the phantom studies, 7 examinees were scanned using xenon/CT with a predetermined
scan protocol (80 kV, collimation 5 mm, thickness 10 mm, low-pitch helical scan). In all cases, slice
compensation was necessary and was successfully performed. The number of pixels which constituted
blood flow map increased after the compensation. No patients showed any significant adverse effects.

In conclusion, multidetector-row helical CT has the potential for providing accurate quantification

of xenon/CT blood flow mapping of liver by compensating for respiratory misregistration.
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