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Examination of Visual Effect in Low-dose Cerebral CT Perfusion Phantom Image
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CT perfusion (CTP) is obtained cerebrovascular circulation image for assessment of stroke patients; however, at
the expense of increased radiation dose by dynamic scan. Iterative reconstruction (IR) method is possible to decrease
image noise, it has the potential to reduce radiation dose. The purpose of this study is to assess the visual effect of IR
method by using a digital perfusion phantom. The digital perfusion phantom was created by reconstructed filtered
back projection (FBP) method and IR method CT images that had five exposure doses. Various exposure dose
cerebral blood flow (CBF) images were derived from deconvolution algorithm. Contrast-to-noise ratio(CNR) and
visual assessment were compared among the various exposure dose and each reconstructions. Result of low
exposure dose with IR method showed, compared with FBP method, high CNR in severe ischemic area, and visual
assessment was significantly improvement. IR method is useful for improving image quality of low-dose CTP.
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Fig. 1 Schematic diagram of low-contrast CT perfusion
(CTP) 515 module within catphan 700.
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Fig. 2  Procedure for generation of simulated CT perfusion(CTP) images.
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Fig.3 Time-density curves obtained from three kinds of rods
for simulated dynamic data.
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Fig. 4 Regions of interest (ROIs) for calculation of
contrast-to-noise ratio (CNR).
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Fig. 5 Example of combination of simulated CT perfusion
(CTP) images for observer study.
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Fig. 6 Comparison of contrast-to-noise ratio(CNR) in cerebral blood flow(CBF) map from varying tube

currents.
(a) CNR of 10 HU modules
(b) CNR of 5 HU modules

i, 17T FOBEBHERN 3 4 Th o7z, BEHI
EARBSEDO B2 Gl L, EER I~ DR E & K %
7z =B, ARWRIEHENE KPR R E S TR D
Wie iR AR R ORB L7,

BIEERTIE, MEBLUHEREICL2E8VE
B SE L7z, B{RITAAIC 2HAERTHFRRL, [
BETo72., HiogHE s dIl23 1y MF O simu-
lated CBF %, D&M & ARME S0 FBP &, @
S LB E LN IR OKMEESRED FBP
HLE IR, =20 ArEbETENETNERL
7. L7235 T, 1 AOBIZHEIZ 1 54T 9 x5t oMAa
G pIEEGEBE L 2L, O 0,
BFNENOHAEDLEIZBWT, [ L simulated

CBF ®F/RIZ 1A E L7z (Fig 5). simulated
CBF i, K& & LB DR % 5 AR IR AT
T 5D, FHCELSTIXTECMEICHFET 5.
ZD70, RERFEIRONMEO R P 7ol fiE
DIFEX T, WEERLFMTSRE LTBELTY
bolz BlgEIL, RERFEOR#S L OIRICS
W, SEMBOZ a7 T L7z, —xf O ICFR
ENEFICR LT, [EPFEFIZIN] 28, [£
B Hpkw] B, [EARC] 23058, T2
W B L] - 18 [HEPEFICI W] 25— 2
HE L7z S5RBOFMILTEIITC L 2 FEKEE
5% & L CHEEBERITo 7.

H AR 4 SR



] 1067

120mA 100mA

80mA 60mA

Fig. 7 The cerebral blood flow (CBF) map from varying tube currents and each reconstruction method.
(a) Reference, (b) Filtered back projection (FBP) method, (c) Iterative reconstruction (IR) method
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Fig. 8 Results of paired comparison using simulated cere-
bral blood flow (CBF) maps at reference [150 mAs,
filtered back projection (FBP)] vs. low dose.
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