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Fig. 1. Axial scans were done at the level
of basal ganglia area.

Thalamus and head of caudate nucleus
were well visualized.

a. TIWI was taken and signal intensities
were measured at head of caudate nu-
cleus, thalamus, and other white matter
area.

b. Magnetization Transfer Contrast Image
(MT1) showed decreased signal intensity
of both white and gray matter. Especially
white matter showed more decreased sig-
nal intensity and signal inversion of gray
and white matter was noted.

Fig. 2. Axial scans were done at the level
of cerebellum.

a. TIWI was taken and signal intensities
were measured at cerebellum.

b. Signal changes of cerebellum were
similar with other gray matters.
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o] WAz} sl e] JF MTRE 2H2} 37% 2 29%= v}
elydth o] 2 7}= Student t-testS o] &3} A A A
Z$ 3lgd o m, p-valueZ} 0.050]) 512 Wizl z} w2l =) 3]
Aol 9l st o] go]e] 2 L slE ApolE Hal
o}
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Tl A 714 o] t]2 8HA] BgtH(Fig. 1a,

°1‘#°ﬂ A3 o] HHploznt agle S 2}
o) a S 713 Foll Azl Wil A U
o 23} o) & =3 0ol 717k AHE el oh(Fig. 2a,
b). =3}, T3] xR & 23t o] go] —0.144 1%
2 23pdd o] ake] of kS whx] odgpth. o] 9fzte] AA|
olebitoll A A4t AghAol &S B wAE Axe] &
T2 Jehtes 4971 ddev, ol #4199 H(ROI) 9
=27] = A $1A o] 5 widd 47 2A2 A4
t}. opaba], ApspA o) shakel o3t AlE 7w o] Wil 23
o e} B xto]E vehl st

a2 thgo 2 TR/TEE 650/ 14, 700/ 14, 700/ 20, 750
/14522 W3tA 71 A 25} g A o] A3hx o]

< A, WA ] 739 7z} 35%, 37%, 37%, L&
I 35%=2 A9 ze)7F i, 3MA w3} 2}3H o] £o)
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HERF 9 : k| Z=F 9| AHEMO0|E

W] ANOVA testd EAEH o2 2n] gl xjo]E B
o]#] ¢¥opct. 22y, TR/TE 7} 1500/209 A-$-= =2
3} 3| Ao x}shA o)) 2z} 26%¢) 21% 2 eSS
o, o] 52 ANOVA test® 73} v} 2Jv|gl& Ao] &
elic}. o] 9} 7o) T17d 23 A3} oFAFd =7k 23 Aol 49
Ztst A o] &2 9 w3l 2ko] & B gith(Table 1, 2).

LS |

71&2] odAto] Af-rEoFA} (free water proton) S
HAZAF 7] A Jepts AE7ES] Aol «]ﬁﬂ/‘i
FAre] EEE g uksle], Ap5FA o] 3 AF(magneti-
zation transfer image : MTI)-S At &2}ol] Ag= o] 3l
£ TS FYAAA old uE A Aoz A}
3le] AolE doAA AF7}xe] H3IE doyl= A=
+ Az elcH(l). BF A A T2 o]
ZHe 200msec ©]3lo]| 22 HE 2] RF HXof 9sfjx&= Al
3E AR A A E dozih(12). ®atehzt o
vk o 2 {4 dle FAA(main m agnetic field)
1.0Te) 4] 42MHz, 15Tl A 64MHze] F3<ro| -9]?'5“ o
HE doy=d(13), AR} AR FadE
1000 W= 2000Hz] @& FaF= A3 5 ’5]-_‘_3_1
2}29o] E2](Larmor equation)2 wtEA]7]7] $lsiA&=

Table 1. MTR of Normal Brain(White Matter) : Mean Value in 7
Normal Volunteers.

TR/TE(msec)  pre MT(SI) post MT(SI) MRT(%)
650/14 906.83 592.98 35
700/14 871.25 552.87 37
700/20 860.80 555.10 37
750/14 995.83 648.65 35

1500/20 1123.33 828.11 26

MRT :magnetization transfer ratio
MT :magnetization transfer
Sl :signal intensity

TR :repeatition time, TE:echo time

Table 2. MTR of Normal Brain(Gray Matter) :Mean Value in 7
Normal Volunteers.

TR/TE(msec)  pre MT(SI) post MT(SI) MRT(%)
650/14 786.57 609.60 23
700/14 801.75 566.96 29
700/20 810.49 582.63 23
750/14 867.20 624.53 28
1500/20 1160.16 917.25 21

MRT : magnetization transfer ratio

Sl :signal intensity

MT :magnetization transfer

TR :repeatition time, TE:echo time

—337—=



ol

CH Stek AL M o Sk 3| X| 1995 ; 32(4) : 535~540

r

l«FlX»l l< VARI ABLE

90 180 echo o~ I7.7 mseclwl MT pulse 90 180 echo
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| lspoiler grd.

Gz

Fig. 3. Pulse diagram of Magnetization
Transfer Imaging technique. Interval be-
tween echo and MT pulse was fixed as 7.7
msec and duration of MT pulse itself was
8.1 msec. Due to this structure, offset was
variable according to change of TR inter-
val.
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& Fojof s}z, o]wf o] A|7H7HA-L BE F4] msecH T
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S 243 A A3 o Z7|W] Er}i gradient o F 7]
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o] W|&4l A2z AZEl = Grossmans(1)e] AF3kA
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of we}t Z+zt ofE s vrehdth o] Abell A £ ule} 3o
ApstA o) &2 Zhzte] 2714 wel BF o2 3E vl
B2 A5 o] &l A3t AL EF 4314 AHE-3h7] ¢l siA]
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ol = ApsbAo]go] wIzkslA M= dolr 7] $17 A
otk A 79 T17d=GA e sl H =] WSl
Well41e] TR/ TE #3h= Al57}x o] Wil 7 2] xpo] &
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Magnetization Transfer Ratio of Brain Tissue:
Normal Value and Effect of TR/TE’

Tae-Joo Jeon, M.D., Tae-Sub Chung, M.D., Eun-Kee Jeong, Ph. D.,
Duk-Jae Kim, M.D., Hyuk-Woo Kwon, R.T.?

7Department of Diagnostic Radiology, Yonsei University College of Medicine
2 pepartment of Diagnostic Radiology, Yongdong Severance Hospital

Purpose: Magnetization transfer imaging(MTI) is a new imaging contrast technique. Our MT pulse sequence
is designed as fixed time interval between echo and MT pulse. This study was peformed to evaluate the influ-
ence of variations in TR/TE on MTR in T1 weighted image of normal brain tissue on this kind of MT pulse se-
quence.

Materials and Methods: Seven healthy volunteers in twenties of age as the objectives, MRI was taken
under various TR/TE(TR/TE;700/14, 650/14, 750/14, 700/20 and 1500/20 msec). MTR was calculated from signal
intensities measured at the same point in both pre and post MT images and statisticslly analyzed. The MR
imager used in this study was 1.0T Magnetom 42SP(Siemens, Erlangen, Germany) and the parameters of ad-
ditional MT pulse sequence were offset 1000Hz and bandwidth 250Hz, and posteriorly located to echo with 7.7
msec fixed interval. Offset of this MT pulse was variable.

Result:In white matter of brain tissue from a normal person, MTR was 34 —39%(average 37%) for TR and
TE of 700/14 in TIWI and 33 —36%(average 35%) for TR/TE of 650/14, and 34 —38%(average 35%) for TR/TE of
750/14 which showed no statistical difference. However, in case of 1500/20 of TR/TE, MTR was 26 —28%(aver-
age 26%) which is statistically significant. With TR/TE of 700/14 as the standrd value, the MTR of gray and white
matter were 37 % and 29% respectively, showing a definite difference of statistical means. Signal from CSF in
ventricles is rarely influenced by MT pulse.

Conclusion: Conclusively, a subtle variation in TR/TE in TIWI has little influence on MTR but wide range of
variation in TR/TE as in proton density image induces significant difference in MTR on this kind of MT pulse se-
quence. Therefore, the exchangeable usage of MTR data would be possible in narrow range of TR/TE change
but difficult in wide range of variation.
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