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contrast
injection

acquisition . {m:};\?ﬁ» arterial phase
window T —
\\%}

.

/ / =
ii_—-—// e
—
Time

delay
time

Fig. 1. Timing of contrast injection and data acquisition
of ultrafast 3D contrast-enhanced MR Angiography of the
carotid artery. Imaging acquisition is delayed after begin-
ning of contrast injection. To fill the central K space dur-
ing the period of peak arterial enhancement, the
midpoint of data acquisition is adjusted to coincide with
the midpoint of peak arterial enhancement.

Fig. 2. Demonstration of the image
quality of ultrafast 3D contrast-
enhanced MR angiography of the
# carotid artery.
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Table 1. Image Quality of Carotid Artery on Ultrafast Contrast-Enhanced MR Angiography

Delay time/Acquisition time Excellent Good Fair Poor
Manual Injection
Group 1 5 sec/9 sec 42(70.0%) 9(15.0%) 5(8.3%) 4(6.7%)
Group 2 5 sec/7 sec 11(84.6 %) 2(15.4%)
Group 3 8 sec/7 sec 57(95.0%)  3( 5.0%)
Mechanical Injection
Group 4 8 sec/7sec 89(89.0%) 7( 7.0%) 3(3.0%) 1(1.0%)

Definite

Fig. 3. Demonstration of the dis-
crimination of the arterial phase
from the venous phase on ultrafast
3D contrast-enhanced MR angiogra-
phy of the carotid artery.
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Table 2. Discrimination of Arterial Phase from
Angiography of Carotid Artery

Venous Phase on Ultrafast Contrast-Enhanced MR

Delay time/Acquisition time

Manual Injection
Group 1 5 sec/9 sec
Group 2 5 sec/7 sec
Group 3 8 sec/7 sec

Mechanical Injection

Group 4 8 sec/7 sec

7Definitei Subtle 7 Mi)ied
30(50.0%) 21(35.0%) 9(15. 0%)
8(61.5%) 5(38.5%)
45(75.0%) 15(25.0%)
83(83.0%) 13(13.0%) 4a( 4.0%)
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Ultrafast Contrast-Enhanced MR Angiography of the Carotid Artery :
Time Optimization for Discrimination of the Arterial from the Venous Phase'

Woo-Cheol Kwon, M.D., Tae-Sub Chung, M.D., Jin-Yang Joo, M.D.?,
Daisy Chien, Ph.D.?, Gerhard Laub, Ph.D’.

IDepartment of Diagnostic Radiology, Yonsei University College of Medicine
Research Institute of Radiological Science, Yonsei University
ZDepartment of Neurosurgery, Yonsei University College of Medicine

3Siemens AG, Germany

Purpose: To investigate the optimal delay and acquisition time for discrimination of the arterial
from the venous phase in ultrafast 3D contrast-enhanced MR angiography of the carotid artery.
Materials and Methods: We reviewed the MR angiographic findings of 233 patients in whom ca-
rotid stenosis and cerebrovascular disease were suspected. On the basis of delay and acquisition
time they were divided into four groups. In the first three, contrast material was injected manually,
and after the optimal time, mechanical injection was used for the last group. On the basis of signal
intensity of the carotid artery, image quality was graded in four steps. Discrimination of the arterial
from the venous phase was graded in three steps, based on the degree of venous enhancement.
Results: The best grade of image quality was 70% in the first group, 85% in the second, and 95
% in the third. In discrimination of the arterial-venous phase, the most definite grade was 50% in
the first group, 62% in the second, and 75% in the third. Between manual and mechanical injection
1 groups, there was no significant difference in image quality and discrimination of the arterial-ve-
nous phase.
\ Conclusion: These results suggest that for ultrafast 3D contrast-enhanced MR angiography of the
~ carotid artery, with manual injection of contrast material, 8-second delay time and 7-second
| acqusistion time are optimal.

Index words: Carotid arteries, MR
Magnetic resonance (MR), contrast enhancement

Magnetic resonance (MR), vascular studies
\
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