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ABSTRACT

The purpose of this study was to evaluate the usefulness of cerebral angiography in each energy level by using
dual energy technique in CT. Methods were performed on 15 DE images and SE images of CT angiography. For
the analysis of images, mean value, standard deviation, SNR and CNR value were determined by setting ROI on
MCA, brain parenchyma tissue, and back ground. As a result of concurrent visual evaluation with Likert 5 point
scale, the clearest MCA image was confirmed at DE 40 keV and SE 120 kVp(p>0.05). The SNR value of the
SE image was measured to be similar to the 40 keV energy level of the DE image. The low energy level image
of 40 keV and 50 keV was measured with a high SNR and the contrast ratio was higher than that of the high

energy image.
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II, MATERIAL AND METHODS
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Table 1. Likert 5-point scale: visual evaluation of 3D Zy}alol| whal X 7) ass ARE o vt 9
images by energy level

Scoring(point) Evaluation Criteria
1 Hardly Visible, (poor). Table 2. Results of a variety of data and keV in
c) _
2 Identifying, but insufficient, (moderate). DEBA(n=15)
o o “MCA SNR CNR RS
3 Dla%%o§ls 1s(?qs§1ble, but clinical imaging is
msufficient, (fair).
40 keV 556.10 11.37 10.23 55.80
4 This is the level of clinical images that we usually 50 keV 378.20 10.79 06.83 44.20
encounter, (good).
. 60 keV 268.90 9.81 04.74 36.80
5 Clear as clinical imaging, (excellent).
70 keV 200.80 8.91 03.44 32.40
Cronbach’s @ >0.6.
80 keV 157.40 7.95 02.61 29.80
90 keV 128.70 7.55 02.07 27.50
4. dlolE] F&u
loTH H 100 keV 108.50 7.03 01.61 29.50
Data %< 918 $EH9 RO HAE A
o ) ] 110 keV 94.60 6.20 01.35 28.60
&3t 3kx}2] Single Energy Brain Angiography2] 120
120 keV 84.60 5.96 01.15 28.00

kVpel 993} Dual Energy Brain Angiography<]
40keVE-E] 140 keV7FA 9] A S 10 keV Aol = 130 keV 76.90 5.55 01.01 27.40
Fo] G4S F5SGLE FE e T2 140 keV 70.80 5.18 00.89 27.10
3 =2 o0l8 s 7} ] % oﬂoduﬂ
(Inﬁnlte Health Care)a ] O}—O% o Oﬂ 1 ] a)MCA: Middle Cerebral Angiography, b)ST: Surrounding Tissue,
i ROI 4 5 mm3 <) i /}_;,‘_7 ]’.J——J. Scan Tlme = 54 ¢ DEBA: Dual Energy Brain Angiography.
=
=

2 4748 Bagd weEads 4890,

2. Single Energy Brain Angiography
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I, RESULT -962.91 + 4.66, 4) -958.42 = 2.77, SECT; 1) -969.50

+ 570, 2) -966.50 + 11.70, 3) -966.70 + 8.30, 4)

1. Dual Energy Brain Angiography 914.70 + 8.30% YEFGTE ©]Fe| 1A CT Scan?]
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Table 29} #t}. Ao %]Q] 40 keV F-H Lol A ol oA A UERAIN A oE Fofgk 2
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Table 3. Results of SNR and CNR by energy region
of “SEBA in MCA(n=15)

120 kVp
IMCA 341.20 = 82.30
gt 4170 = 3.10
BK 1 -969.50 + 5.70
BK 2 -966.50 + 11.70
BK 3 -966.70 = 8.30
BK 4 91470 + 830
SNR 1121114
CNR 6.07246

Note: Data are mezla)ns + standard deviations.
MCA: Middle Cerebral Angiography, )ST: Surrounding Tissue,
C)SEBA: Single Energy Brain Angiography, BK(Background).
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Fig. 1. Maximum intensity projection(MIP) image
from CA by energy level in SECT and DECT.

(a) 120 kVp (b) 40 keV

Fig. 2. Volume rendering technique(VRT)image
from cerebral angiography compared with (a) 120
kVp and (b) 40 keV.

(a) 120 kVp (b) 50 keV

Fig. 3. Volume rendering technique(VRT)image
from cerebral angiography compared with (a) 120
kVp and (b) 50 keV at Rt MCA territory
occlusion.
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Fig. 4. Perfusion images made by collar mapping
at Rt. MCA territory occlusion in SECT.
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Fig. 5. MRI and CT images with a pathologically
proven left stroke in brain.
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