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ABSTRACT

The purpose of this study is to investigate the image quality of the SE-EPI and SSH-TSE technique for MR
DWI. Datum were analyzed for 35 PACS transmission datum(Normal part: 12 males, 13 females, Cerebral
Infarction: 10(5males and S5females), and average age 68+7.32), randomly selected patients who underwent
MRDWI tests. The equipment used was Ingenia CX 3.0T, SSH_TSE and SE-EPI pulse sequence and 32 Ch. head
coil were used for data acquisition. Image evaluation was performed on the paired t-test and Wilcoxon tests, and
was considered significant when the p value was 0.05 or less. As a result of quantitative analysis of SNR for
DWI images, the mean and standard deviation values of 4 parts (WM, GM, BG, Cerebellum) in ADC (s/mm?2),
Diffusion b=0, 1000 images were higher in SE-EPI techniques(ADC: 120.50 + 40, b=0: 54.50 + 35.91 , b=1000:
91.61 + 36.63) than in SSH-TSE techniques(ADC: 99.69 + 31.10, b=0: 43.52 + 25.00 , b=1000: 60.74 +
24.85)(p<0.05). The CNR values for GM-WM, BG-WM sites were also higher in SE-EPI technique (ADC:
116.08 + 43.30, b=0:27.23 + 09.10, b=1000: 78.50 + 16.56) than in SSH-TSE(ADC: 101.08 + 36.81, b=0: 23.96
+ 07.79 , b=1000: 74.30 + 14.22). As a visual evaluation of observers, ghost artifact, magnetic susceptibility
artifacts and overall image quality for SE-TSE and SSH-TSE all yielded high results from SSH-TSE
techniques(ADC:3.6 = 0.1, 2.8 £ 0.2, b=0: 43 + 0.3, 3.4 + 0.1 b=1000: 4.3 = 0.2, 3.5 £ 0.2, p=0.000). In
conclusion, the SE-EPI technique obtained an superiority in SNR and CNR measurements using SSH-TSE,
SE-EPIL. In the qualitative analysis, the SSH-TSE pulse sequence was obtained a high result according to the
pulse sequence characteristics.
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Table 1. Scanning Parameters for two pulse sequences

Pulse Sequences

Parameters SE-EPI”) SSH-TSE"
TR(ms) 4096 8986
TE(ms) 71 65

FOV(mm) 220 220
Matrix 120x120 120x120

Slice thickness(mm) 3 3
b-values(s/mm2) 0,1000 0,1000
Fat suppression SPIR SPIR

Averages 2 2

Scan Time 1:26 3:48

a)SE-EPI: Spin Echo Echo-Planar Imaging , b)SSH-TSE: Single Shot Turbo Spin Echo.

A9

W AT MRI AAME E8 92
(White Matter), 3|2 (Grey Matter), T ] 7] 4 & (Ba
sal Ganglia), 4> (Cerebellum), 4x] 74 2 (Cerebellar 1

o3 pe] A

nfarction)ol] tste] H7FE SFQITE dlo]E 49
‘INFINITY’ 2271318 o] &3] ¥4 < (Region of
Interest; RON)= AA3ta, dloly s T3Fich

vl 74 F2-(Background Noise)> W A 43
S AASIY] Hgtom 45 SNRJJr CNR %
= Axtstadnr S8 58

ensity; SD°| Fak& ZXH?} §r, ‘3313}1—54 2
S5 ¥ F¥H(Standard Deviation; SD)E ©] 83}

o 59 Eq. (1) ©]-83F4 SNR#HS S35

_ measurement ST
SN = backgroundnoise SD (1)

992



"J. Korean Soc. Radiol., Vol. 15, No. 7, December 2021"

grglel NEPE BFHS
co ABPE EFARE o

(2)% ©] &3t CNRakS 435t

(measurement SI— adjacent SI)

CNR = backgroundnoise SD

)

AAA ke 5H HEE G A& Hrhstel
3, EPI9} TSEZ|WH 02 98 ADC, b=0, b=10003 %
S 47 59H o2 A4 MRI AEEAFAARe} 8
d 390l 1914 seEAE Hes Fof AAlsksith
k] SAl= 47de) Q18 E(Ghost Artifact), A}
71774 ©1F 2(Susceptibility Artifact), AR 314
(Overall image Quality)ell ™} vl-9-E-5F(Very poor:1),
E%(Poor:2), H-F(acceptable:3), £(Good:4), &5
Sh(Excellent:5) = T&3F AL 7} g del diste] Ao
2 He4E Hs)h st vkl

4. SAAHY
Aol ARRE Aol gk 7 7ol g A
2 7} paired t-test= 30 0™, ADC(s/mm?),
b=0, 100022 1hro] AASHgith A4 Ql 24
© 2+ Wilcoxon Ranking TestZ &% o4&
Aotk 25 A dHeld = p #hol $A4A14
B

o4& 7HAE™ 0.05018tY ARt Q1A g

lo

O
1392 SPSS ver. 24.0 2 FASHH A4S AFs)
At
T AR S 2= SPSS(Version 14.0 for windows

software package, Chicago, IL, USA)E A}&-3}5ith
III. RESULT
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Table 2. Results of SNR in ADC(s/mm?) and Diffusion
b=0, 1000, n=35

ADC b=0 b=1000
PS EPI TSE EPI TSE EPI TSE
WM 164.3 141.24 10247 7722 141.07 86.46
YoM 103.42  93.06 2696 2494 8194  77.80
9BG 80.52 68.94 18.27 1573 4049  28.66

Cereb. 91.74 73.68 4422 40.75 8857  70.09

Infar. 162.54  121.55 80.6 76.65 103.99 98.24

Mean 120.50  99.69 5450  43.52 91.61 60.74
+ + + + + +

SD 40.00  31.10 3591  25.00 36.63  24.85

Numbers: Average values + standard deviation.

a)WM: White Matter, b)GM: Gray Matter,

C)BG: Basal Gangila Cereb: Cerebellum, Infar.: Infarction,

Significant Differences p<0.05, p=0.000, p=0.65, p=0.79.
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Table 3. Quantitative assessment of contrast to noise

ADC b=0 b=1000

PS EPI TSE EPI TSE EPI TSE

UG- W 1643 1412 364 312 93.1 86.4

Dp_w 103.4 93.1 26.9 249 81.9 77.8

9.c 805 689 182 157 604 586
Mean 188 jo18 272 m39 78S 743
£SD 2 +368 001 077 S i,

Numbers: Average values + standard deviation.

G-W: White Matter-Gray Matter, b)B—W: Basal Gangila-White Matter,
c)

a)

I-C: Infarction-Cerebellum, Significant Differences p<0.05, p=0.000.
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Table 4. Qualitative analysis for scoring on ADC and
DWI(b=0, 1000) in brain structures(n=500)

ADC b=0 b=1000
PS EPI  TSE  EPI  TSE  EPI TSE
DA 27 42 29 40 33 45
+09 +11 +04 <08 =05 +07

bg A 31 3.6 34 44 32 4.1
+10 +09 =05 <07 +08 +09

Yor 28 3.0 39 45 37 43
Q 4105 +08 +02 +04 =11 +05
Mean 28 3.6 34 43 3.5 43
£SD  +£02 +£01 <01 03 £02 +02

Note-Numbers are mean + standard deviation.

a) b),

GA: Ghost Artifact,

c)OIQ: Overall Image Quality, Significant Differences p<0.05, p=0.000.

IV. DISCUSSION
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Fig. 1. Acute infarct in the right basal ganglia and

temporal lobe. The low and high intensity lesion are
well visualized in both methods. The top row:
SE-EPI(a,b,c), The bottom row: SSH-TSE(d,e,f).
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(b) b=1000

(d) b=1000

(a) b=0

(c) b=0

Fig. 2. Ghost artifact with occurring two methods. a, b.
SE-EPI images(b=0, 1000), ¢, b. SSH-TSE(b=0, 1000).
Two methods image show a irregular artifact(n/2) at
superior(SI) to inferior directions in DWI.
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Fig. 3. Magnetic susceptibility artifact with occurring
two methods. a, b, c. SE-EPI images(ADC, b=0, 1000),
d, e, f. SSH-TSE(ADC, b=0, 1000). SE-EPI image
shows a signal los artifact(n/2) at superior Frontal lobe
in DWL
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Fig. 4. The results of overall image quality in DWI. a,
b, c. SE-EPI images(ADC, b=0, 1000), d, e, f.
SSH-TSE(ADC, b=0, 1000). SSH-TSE image show high
image quality without ghost artifact including superior
frontal lobe in DWIL
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Fig. 5. Diffusion weighted MRI. SE-EPI images(a, b, ¢),

SSH-TSE image(d, e f). Infarction of ADC and b= 1000

image show high signal intensity in cerebellar infarction
and low signal intensity b =O0.

V. CONCLUSION
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