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Abstract

I. Purpose : There are many kinds of MRI techniques and there have been new techniques
spreading clinically with the development of software. Clinical diagnosis value has been comparatively
studied by conducting the techniques of SE, TSE, and TGSE on the patients with normal texture and
the ones who have experienced traffic accident.

II. Materals and Methods : All 3 methods have been given to 30 men patients and 15 women
patients who have experienced accident in the head among the patients hospitalized in our hospital
from June through December 2000. Average age of the patients was 44, and the patients who have
used sleeping pill have been excepted from such test. The used equipments were 1.5 MRI(Magnetom,
Vision-plus, Siemens, and Germany) to get MRL. CP Head coil was used for Receiver coil, and Pulse
Sequence got the same location in order with SE, TSE, and TGSE, The scan condition of Pulse
sequence showed SE : 2226ms, 80ms, TSE : 5000ms, 99ms, and TGSE : 5016ms, 132ms in the
repeating and echoing time respectively, and Receiver bandwidth showed 67, 130, 150 Hz in each
pixel, and FOV was 210mm showing that Matrix was SE : 198256, TSE :198+256, and TGSE :
202%2056. Average value was obtained by measuring each signal intensity after locating ROI CURSOR
in every image in the background noise of the sick part and normal part of cerebral hemorrhage and
the outside of head skin, and I calculated CNR, CR, and SNR to contrast degree from each image for
comparative evaluation. Qualitative analysis :five radiology technologist and two radiologist

M. Result : In CNR of the normal texture of the brain SE was 9.52, TGSE 10.8 and TSE 134
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when quantitatively analyzed. and in CR of gray matters and white matters SE was 35%, TSE and
TGSE was 64% when analyzed. In CR in the part of cerebral hemorrhage, TSE was 79.9%, TGSE
8361% and SE 89.31% showing higher value. In CNR to the contrast TSE was 20.34, TGSE 2291,
and SE 2347 showing high value, and in the case of TSE there was different effect of susceptibility
effects according to ETL(Echo Train Lengths).

IV. Conclusion : SE and TSE sequences with short echo train lengths are the sequences type of
choice for the detection and classification of hemorrhage, although they are more time-consuming
than Gradient echo or TGSE sequences.

Have an unsatisfied feeling : This study were not performed the stage hemorrhage patient but the
only chronic hemorrhage patient in a historic check
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Table 1. Scan parameters
Pulse Scan Parameters
sequence |'TR(ms)| TE(ms) | FA(sec) | Matrix | TA(sec/m) | NEX | FOV(mm)
TGSE 5016 132 180 | 252x256 | 4¥06x 2 210
SE 2000 80 N | 198256 | 637-39% 1 210
TSE 5000 N 180 | 198x256 | 3F05x 2 210
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At B9 A7k A5 Ao d3Eo] significant dephasing& AR 2ET)

2.2 TSE(Turbo Spin Echo)

Spin Echog ©]83 u&gdpion dx dax oz Z3HAdA routine brain imaging ¥ routine
spine imagingol ol ol &stx Y. Fe] TR F<¢ 12 719 echodlEd Ao 5T & u
247k9] echo A& oA R 53 AFE 7hste] shel A4S WEY] wEol 19 echo FUHE

ARIAS ARE = 9 F Atk TR 5 98 A9 18005”\E 7bate]  EE53 ¢ AL echo 41359
WE echo train length(ETL) %+ turbo factor 2t b, 7+ ETLe] 3 o]} spin echo o ]3]
1/3 g 230 Aol Eol5o] gt A W23, motion art1fact7} e S ¢ 7 Aol ¥

A F2 AHg3h= 7IHelth Echo spacing £ 7Fsd &7 slFolok 949 3 (blurring)ol 2 o)A 3t
T4 ETL € A% 85 7153 slice 8 72 4 vk 239180° refocusing BAE A}8-3517]
wEel Aol vlEddel o @94 a9y} HolXm webd 2see] aurt oFstA vehd metallic
foreign body °l & ferromagnetic artifact’} SESlA wBoh AA vepdoP, »43 AAl echo train
length & F7HAZO2A Hl&H o2 z8&9 FAo] Tadvtte AE Ho F3 ok TSE G4olA
Heo] 284S A Aot ETL(G-8 echoes per echo train)e] &L A|lAAE ﬂ'ﬂ%}ﬁj}t}

2.3 TGSE(Turbo Gradient Spin Echo)

TSE®} Gradient echo’} £ Wi o2 TSE Sequencedl A 7F|AE thre) 180° RF Pulse% o]
&3] e Azt 2ddm AEE AUY®. 2x Al A7tEE RF 8ol o] w7 F
22 Spin echo &H ol 2 712 gradient echo® reversal A|7]12& SARS £Y9 F 9o TSES v|a
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Contrastol 9#& F3 Gradient echot= K-space®] 7Pa=tg] o] YR8t} 44 resolutiond detail
of 4gs &

Gradient echool ®|8} TGSE:= Spin echo T4l E&= o] ¢lo w2 7283 2853} Gradient
echo’t 7FA& ¥2 Susceptibility effects®] 97HAAS A3 F+= F4L 7t ok

2 A¥ol A A" ETL2 21702 7789 Spin echo ¢+ 14709] Gradient echo® 343l Sequence®
A 180°9} 180°Atelell TE/4 AlZF Fetol AlE7h 37 AW e $¢ HEo] SES olFm & H&
Gradient echog ¥4 3tch

Fig. 12 TGSEY pulse diagram$& A% & o)t}
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Fig. 2. TGSE°l A 2] K-space

Fig. 2& RFl 93 SE 423+ 949 f25E AA3E K-spaced] F4 3 B $x1A7]31 GE
data = 23 AN MY} e JFS 71X P FE YNNG, echo 13 3&

Gradient echog W] W1, echo 2% Spin echog AW3d o)t}
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A8EA 30N WA JAs A on B9} Slg(Signal Intensity of Grey matter)ol A]
SEx 4465%187¢13, TSEX 5835+99, TGSE 435.4+22701%t} SIw(Signal Intensity of White
matter)o| Al SEi= 329.3%140] 31, TSEY: 3549+ 106, TGSE 264.3+29.70]%)t}. SIb(Signal Intensity of
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Background)el 4 SE& 123+570]1, TSEE 17+79, TGSEE 157+71% Yeyith AAsAe] CNR
(SIg-SIw/SIb)el A} SEE 952013, TSEE 1344, TGSEE 1089%1th CR(SIs-SIn/SIn)ol Al SE& 35,
TSEx 64019, TGSEE 642 UERTHTable 2). 448xto] w2 3mde gzt of F&uE SE,
TGSE, TSEZ/1Y €22 %2 At vehdh

Table 2. Quantitative analysis in normal patient in white matter and grey matter

Slg SIw Shb CNR CR(%)
SE 465+187 | 3293+ 14 12.3%£57 9.52 35
TSE 56835*99 | 3549+106 1779 134 64
TGSE 43541227 | 26431297 157x71 10.8 64

334 1599 AFH E4oA Slh(Signal Intensity of Hemorrhage)®= SEA 36.1%2050] 1,
TSE|A 71.1£504, TGSEE 41.9+29.20191t}h. SIn(Signal Intensity of Normal)olx] SE& 338+19.8¢)
i, TSE= 3539%286, TGSE+ 343514082 e}yl SIb(Signal Intensity of Background)ol 4 SE=
12.86£6.260]31, TSEE 1394676011, TGSE: 13.1+5.73012t}. CNR(SIh-SIn/SIb)ell ] SE¥ -23.47
*, TSEx -2034+, TGSEx -2291+ 0]t} CR(SIs-SIn/SIn)el 4 SE= 89.3¢]1L, TSEX 799, TGSE
T 836°1UtHTable 3). AHA FMoz ¥Ey W Y9} CSF, AW #F ANF7(signal
intensity)= SE, TGSE, TSE 2.8 = Vel

Table 3. Quantitative analysis in hemorrhage patient

Sth Sn Sb CNR CR(%)
SE 36.1£205 338+19.8 1281626 -2347+ 89.3
TSE 7111504 | 35391286 | 139%6.76 ~20.34=* 99
TGSE 419+292 | 34351408 | 131%573 -22901+ 83.6

31> Absolute CNR( Contrast to Noise Ratio) : SIh-SIn/SIb

A9 ZolA o FHxRA = o) #S58](CNR), CR(% contrast)®] Susceptibility effects®= TSE,
TGSE, SE 07 =& 2 ATk AAAAH FAuHS wuio]l Aok wbd wiwol FAd 23}
=
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Fig. 3. SE Fig. 4. TGSE Fig. 5. TSE

Fig. 3& 1439 SE9| 94}o]a, Fig. 4= TGSE <4to]l 1, Fig. 55 TSE(Turbo Spin Echo) %4}o]
. A48 EA8E 9 Fig. 3, 4, 5914 Large Hemorrhage(white circle)ol] tal4= Sequence Types(SE,
TGSE, TSE)4Al #o]& HolA] &A%t Small Lesions(black circle)ell tHalA = TSE, TGSE, SE <2
& Susceptibility effect 942l 944 AFo]= Hola Ut}

Fig. 6. TSE(ETL=11) Fig. 7. TSE(ETL=23)
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Fig. 8. TGSE Fig. 9. TSE

Fig. 8 994 #8& &3Hblack circle)= TGSE7} =AW TSEd wis] A jsro] Vet 1e
v 7 Aol lolA 89 classification(white circle)S ZA&sHe dHole 2 } 17} §lict
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