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ABSTRACT

The object of this research is CS, which increases resolution while shortening inspection time, is applied to
MRA to compare the quality of images for SENSE and CS techniques and to evaluate SNR and CNR to find
out the optimal techniques and to provide them as clinical basic data based on this information. Data were
analyzed on 32 patients who performed TOF MRA tests at a university hospital in Chung cheong-do (15 males,
17 females), ICA stenosis:10, M1 Aneurysm:10, and average age 53 = 4.15). In the inspection, the inspection
equipment was Ingenia CX 3.0T, Archieva 3.0T, and 32 channel head coil and 3D gradient echo as a method for
equipment data. SNR and CNR of each image were measured by quantitative analysis, and the quality of the
image was evaluated by dividing the observer's observation into 5 grades for qualitative evaluation. Imaging
evaluation is described as being significant when the p-value is 0.05 or less when the paired T-test and Wilcoxon
test are performed. Quantitative analysis of SNR and CNR in TOF MRA images Compared to the SENSE
method, the CS method is a method measurement method (p <0.05). As an observer's evaluation, the sharpness
of blood vessels: CS (4.45 £ 0.41), overall image quality: CS (4.77 = 0.18), background suppression of images:
CS (4.57 += 0.18) all resulted in high CS technique (p = 0.000). In conclusion, the Compressed SENSE TOF
MRA technique shows superior results when comparing and evaluating the SENSE and Compressed SENSE
techniques in increased flow rate magnetic resonance angiography. The results are thought to be the clinical basis
material in the 3D TOF MRA examination for brain disease.
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Table 1. Scanning Parameters for analysis of 3D TOF
MRA on parallel imaging technique

Pulse Sequences

Parameters 3D SENSE 3D (S:Erﬁgrgssed
TR(ms) 25 25
TE(ms) 3 3

FOV(mm) 180 x 180 180 x 180
Matrix 277 x 516 277 x 516

Slice Thickness(mm) 1.2 1.2
Fat suppression SPIR SPIR
Parallel Image SENSE, Reduction(1) CS(Default)

SPIR: Selective Partial Inversion Recovery, SENSE: Sensitivity Encoded.
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Fig. 1. SNRs and CNRs measurement regions for
ROI by TOF MIP Images.
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III. RESULT

1. Small Vessel®] ¥4]

H oo A Small Vesselol ## 3o SNR, CNR
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CS9] SNR, CNR< Ml Aneurysm 24.10 + 2.26,
35.38 £ 3.49, 14.13 £ 1.79, 21.46 = 3.112 SA% o
2 CS 7]¥o] SENSE 7|H®Bt} oA =gt
(p<0.05). ICA Stenosis °| A= 4231 + 4.32, 5231 +
7.54, 29.46 + 3.11, 38.56 + 5.28% CS 7]HolA =
< SNR, CNR #ts X 3 THp<0.05).

Table 2. Quantitative assessment of SNRs and CNRs
at various small vessels

SENSE CS
SNR CNR SNR CNR
al 212.87 123.35 223.85 135.29
+ 11.25 + 8.46 + 13.17 + 11.57
2 169.27 80.78 175.39 93.97
+ 09.84 + 521 + 12.84 + 12.78
23 127.72 31.65 134.12 43.72
+08.23 + 324 + 1421 + 12.43
ml 182.31 84.05 176.81 94.21
+10.72 + 571 + 15.72 + 13.67
m2 170.03 75.32 187.35 84.48
+11.23 + 632 + 12.56 + 11.21
m3 124.45 29.475 134.22 37.72
+ 09.56 + 3.74 + 14.6 + 12.14
) 177.94 85.15 187.58 87.71
p + 12.54 + 438 + 13.26 + 13.46
) 123.35 28.38 143.45 34.58
p + 10.27 + 2.71 + 13.87 + 12.58
3 116.08 26.2 132.87 39.23
p + 10.86 + 3.46 + 11.15 + 12.76
Mean 156.00 62.70 166.18 72.32
+ SD +1.22 + 1.82 + 1.31 + 1.31

Note-Numbers are mean + standard deviation.
SENSE: Sensitivity Encoded, CS:Compressed SENSE,
Significant Differences p<0.05*, p=0.000*.

Table 3. Quantitative assessment of SNRs and CNRs
at large vessels

SENSE s

SNR CNR SNR CNR

189.95 97.15 21025 121.83

ACA +11.9 +821 +17.33 +1521
188.85 92.79 211.47 104.6

MCA +10.42 +736 +1428 +14.33
PCA 186.67 96.06 196.02 102.42
+11.34 +6.39 +14.39 +12.78

ICA 163.75 72.05 184.66 88.52
+0.65 +6.71 +15.76 +14.89

VA 216.15 10698182 22731 119.43

+8.47 4 $1236 +12.49

Mean 189.67 9224 208.42 108.59

+ SD + 21.40 + 14.71 + 17.64 + 15.40

Note-Numbers are mean + standard deviation.
SENSE: Sensitivity Encoded, CS:Compressed SENSE,
Significant Differences p<0.05*, p=0.000*.
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Table 4. Subjective Grading of Image CS and SENSE
in Qualitative Assessment

SENSE Cs P-
The Vessel 3.94 £0.43 445 = 041 0.000%
Sharpness
Overall Image 4.03 +0.90 4.77 £ 029  0.000*
Quality
Background 3.98 + 0.59 457 £ 0.18  0.000%*

Suppression

Numbers: Average values + standard deviation.

TVS: The Vessel Sharpness, OIQ: Overall Image Quality,
BS: Background Suppression,

Significant Differences p<0.05*, p=0.000%*.
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Fig. 2. Qualitative assessment using two methods. Left
side is CS(b, d, f), Right side is SENSE(a, ¢, ). When
comparing the two techniques, the CS technique obtained

high grade in terms of high signal intensity and
background suppression.
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Fig. 3. CS image (a) and (b) SENSE image in the right
ICA stenosis, and Lt. M1 Aneurysm CS image(c),
SENSE image(d).

IV. DISCUSSION
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Occlusion in the left(both) MCA(a,b).

V. CONCLUSION
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