http://dx.doi.org/10.7742/jksr.2016.10.2.73

pISSN : 1976-0620, €eISSN : 2384-0633
"J. korean soc. radiol., Vol. 10, No. 2, February 2016"

The Evaluation of Image Quality in Gradient Echo MRI of the Pancreas
Comparison with 2D T1 FFE and 3D T1 THRIVE Imaging

Eun - Hoe Goo’

Department of Radiological Science, Cheongju University

Received: January 12, 2016. Revised: January 30, 2016. Accepted: February 29, 2016.

ABSTRACT

The purpose of this analysis is to compare 2D T1 FEE and 3D T1 THRIVE for demonstration of the pancreas.
A total of 85(45 men, 40 women; 58 years) PACS network datum were analysis clinically indicated pancreas
MRI at 1.5 T. The SNRs and CNRs of 3D T1 THRIVE(SNR: 46.42 + 0.67, CNR: 28.16 + 0.50) showed
significantly higher values than those from 2D T1 FEE(SNR: 53.84 + 1.20, CNR: 35.48 + 0.70), p<0.05, The
image quality of the 3D T1 THRIVE(2.63 + 0.14) was significantly superior to that with the 2D T1 FEE(2.2 +
0.05), but 3D T1 THRIVE revealed several artifacts resulting in poor quality. In conclusion, The 3D Tl THRIVE
technique with a 1.5 T resulting in improved SNRs, CNRs and image quality was demonstrated.
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I. INTRODUCTION
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I. MATERIAL AND METHODS

1. Material and methods
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Table 1. Scan parameters for evaluation of T1 GRE
2D and 3D pulse sequence at 1.5 T

ps? TR TE FA Matrix MP  FOV  Th/G. ST
2D
FFEY 176 5 80 172 X 172 340 5/6 21
3D
THRIVE® 4 2 10 172 X 172 340 4/2 19

Vps: pulse sequence, FFE: Fast Field Echo, THRIVE:
high-resolution isotropic volume examination, TR(ms): repetition
time, FOV(mm): field of view, Th./G(mm): slice thickness/gap,
Matrix MP: frequency and phase encoding matrix, ST: scan
time

2. Analysis method
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II. RESULT
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Table 2. Quantitative analysis: SNRs, CNRs in
pancreatic head, body, tail(n=85).

SNR CNR

pancreas

2D FFE 3D THRIVE 2D FFE 3D THRIVE

head 45.86 55.59 33.89 36.63

+2.84 +5.44 +1.95 +4.09

bod 46.11 57.85 30.75 49.43

y +1.51 +6.78 +1.02 +4.25

ail 4729 48.10 19.84 20.38

+2.32 +4.38 +1.14 +2.95

Mean 46.42 53.84 28.16 35.48

+ SD +0.67 +1.20 +0.50 +0.70

Numbers: Average values + standard deviation.
SNR: signal to noise ratio. CNR: contrast to noise ratio, THRIV
E: high-resolution isotropic volume examination, There are signifi
cant differences between 2D FFE and 3D THRIVE technique in
SNRs and CNRs(p<0.05), p-value: paired t-test.
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Table 3. Qualitative analysis for scoring with observer
in both methods. Three - point grades with score of
1=poor, 2=good, 3=excellent.
2D FFE 3D THRIVE
"AC 2.1 £0.73 24 + 0.69 -4.750 0.000*
T

T

z-values p-values

1A 2.2 + 0.63 2.7 £ 0.48 -3.570 0.000*

FS 2.3 + 0.67
Mean £ SD 2.2 £ 0.05

2.8 + 042 -5.260 0.000*

2.63 + 0.14  -4.526 0.000*

Numbers: Average values + standard deviation.

For anatomic consplculty(AC ) and imaging artlfact(IA ), fat
suppression(FS ') of superlor 3D THRIVE or 2D FFE image
series are displayed. Slgmﬁcant differences.
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(e) 3D THRIVE (f) 3D THRIVE

Fig. 1. Axial 2D FFE(a, b, ¢) and 3D THRIVE(, e, f)
images showing pancratic head, body, tail in gradient
echo imaging.

Iv. DISCUSSION
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Fig. 2. Fast field echo pulse sequence.

RF: radio-frequency, GS: slice selection encoding
gradient, GP: phase encoding gradient, GR: read out
encoding gradient
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(a) 2D FFE

Fig. 3. 2D FFE(a) and 3D THRIVE(b) images
showing Truncation artifact.

(b) 3D THRIVE
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