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Evaluation of TOF MR Angiography and Imaging
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To aim of this study was to assess the full scan and half scan of imaging with half scan factor. Patients without a cerebral vascular
disease (n = 30) and were subject to the full scan half scan, and set a region of interest in the cerebral artery from the three regions (C1,
C2, C3) in the range of 7 to 8 mm. MIP (maximum intensity projection) to reconstruct the images in signal strength SNR (signal to
noise ration), PSNR (peak signal noise to ratio), RMSE (root mean square error), MAE (mean absolute error) and calculated by paired
t-test for use by statistics were analyzed. Scan time was half scan (4 minutes 53 seconds), the full scan (6 minutes 04 seconds). The
mean measurement range (7.21 mm) of all the ROI in the brain blood vessel, was the SNR of the first C1 is completely scanned
(58.66 dB), half-scan (62.10 dB), a positive correlation (*=0.503), for the second C2 SNR is completely scanned (70.30 dB), half-
scan (74.67 dB) the amount of correlation (1= 0.575), third C3 of a complete scan SNR (70.33 dB), half scan SNR (74.64 dB) in the
amount of correlation between the It was analyzed with (*=0.523). Comparative full scan with half of SNR (4.75 + 0.26 dB), PSNR
(21.87£0.28 dB), RMSE (48.88 + 1.61), was calculated as MAE (25.56 + 2.2). SNR is also applied to examine the half-scans are not
many differences in the quality of the two scan methods were not statistically significant in the scan (p-value >.05) image takes less
time than a full scan was used.

Keywords : cerebral artery, magnetic resonance imaging, magnetic resonance angiography, signal to noise ratio, time of flight
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The requirement for maximum contrast is:
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Fig. 1. (Color online) Multiple CHUNK region of cerebral artery.

where

v =flow velocity (m/s);

d =thickness of the excited area (mm);

in M2D: thickness of one slice only

in 3D: thickness of volume or chunk covered by the
number of slices

TR = repetition time (ms).

2. Evaluation of Image

SNR-2 MIP(MIP; maximum intensity projection) A|---3
o] 39 Rei9} frEkea, Telm AR A 7
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Table I. MRI study protocol.

Parameters Description
TR (ms) 24
TE (ms) 3.45
Matrix 524 x 251
Slices 200
NEX 1
Flip angle (degrees 20
Chunk 5
Slice thickness (mm) 20
Gap (mm) 10
Full scan time 6 min 4 sec
Half scan time 4 min 53 sec
Half scan of signal level (%) 81.6
Half scan factor 0.75
Ky-max
Ky=0 Time
Ky-min

Fig. 2. Linear profile order with half scan.

— 95—
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(2, C3) F2Je] ROI(region of interest) S 7~8 mm=

Background of noise |

Fig. 3. SNR measured of Imagel] program in the cerebral artery of
ROI: C1, middle carotid artery; C2 internal cerebral artery; C3,
internal carotid artery.

Fig. 4. MRI scanning of full scan (A) and half scan image (B).
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Table I1. SNR of paired t-test of ROI on cerebral artery.

Region and sequence Mean + SD T P-value
Middle cerebral Full scan  58.66 + 13.85
artery (C1)  Half scan  62.10+21.89 -1215 - 0.234
Internal carotid Full scan  70.33 £17.45
artery (C2)  Half scan  74.64 +27.04 -1256 0216
Internal carotid Full scan  70.33 +17.45
artery (C3)  Half scan 74.64 +27.04 —1256 0219
@B Full scan
1501 @ Half scan
p>0.05
100+
14
=z
»
50+
0-
C1 C2 C3

ROI of Cerebral Artery

Fig. 5. SNR measured of sequence type in the cerebral artery.
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Table III. Comparison of lesion SNR in cerebral artery at full scan
and half scan.

Sequence R?
Middle cerebral artery (C1) 0.503
Internal carotid artery (C2) 0.575
Internal carotid artery (C3) 0.523

Table IV. SNR, PSNR, RMSE and MAE data results for the full
scan of reference image and of the test image.

SNR (dB)  PSNR (dB) RMSE MAE
475£026  21.87+028 4888161  2556+22
Aol e AR UBRTH(p-value > .05). A A} W7

S (C20l4 RO i 34 W= 7.21 mme|lem, ¢
270 SNRS 70.33 dBoIUaL AwkA7he 74.64 dBO|QIT).
ki) gk 270e] SNRE| zlol= BAISMH R o3t
=] gkskor, = AL 719 BAA Apole gle AoE
ERAt}(p-value > .05) [Table II] [Fig. 5].
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