FLICHERT OB IC BT B IMEH

magnetization transfer contrast OZ L

—at BB % O 7 a—
AR ESEDL XB & FEET
P e

FL®IC

2RI MRIIC X 0 BB IC R X
NAHESICED, AV VI a—iEr AV /-
BB OB N E N T&E/. —75 magneti-
zation transfer contrast (MTC) (IHHBEK LS
ST REA KB OB LERMB B OZE L~ EELT %
CETHLVERI Y b T A OEBRRMEIC
DWTOEREBLRRERESAE 2 DN TV 5.
LA~ T EERY RO AR - FLIREK
MRIIc MTC %A L, MEE, KBEDA
¥ I £ 7 5 magnetization transfer ratio
(MTR) ©Z{t% MTR ;+&EE &%\ SE &
& RGeS L7c.

MR EFE

551t 19944512 A2 5 1995410 A £ C
ICHEERIAZIC CHEE MRI & % fifT S 1
7233BOFAER - AR THSH. BIEAKIT
0~8 » B, F151%2.86 » B TH-7-. A7l
DOWR % Table LITR Lz, (KHBAEKERT
B, KRR (36 FaABECRIGICHA L))
6 Bl % &1 28, MRI B R TOMESRY,

HHRIFETLFEEABEIL TS, BERE
ICIER E2Wehrz. R E L TRBERA 10
% (BH6, L4, F#H22~475K, FH
3548 DF—FEH N
JTELBEEMRIEE (MAGNETOM
H15 SP SIEMENS, #S5E 1.5T) %6
AL, A¥vITa— (SE) /435 % SE
¥ 0T Tk A2 T T 58 5% B 2 (TR/TE =500,
510/15ms), /1 b/ HEERAEG RO Tl
FEE (TR/TE=2000/15, 90, 3000/15, 90
ms) wHRBHE, Y554+ T/ FPITa—
(GRE) % F\EEERERAL % 7 O IS B AZ T 1T
C, off resonance pulse %12 7- MTC &g &
mz7mvwnon-MTCHE &, $7xbbmEE D
GRE Hif2 = ##% L7-. GRE EDHEH/\S5 A —
Z—{L FOV 250 mm, TR 300 ms TE 18 ms,

Table 1. Age Distibution

Ages (months) <1l <2 <3 <4 4>
Number of the 7 11 3 4 8
cases (M/F) 6/1 6/5 1/2 2/2 3/5

Low weight birth | 2 3 1 1 0

Immature birth
(<36 weeks of 2 2 1 1 0
gestation)

F—"J— K brain, myelination, magnetization transfer contrast, MRI
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flip angle 12 G, < b U v 7 A% 200 % 256,
A4 AEfR 7 mm, MIEEHIL4ETHS.
27T A54 A%/ 35 30 BICTHRE L. I
T & 5% off resonance pulse {3 1 X 4 /D A&
TH 1, gaussian type, FBEHEIL 1.5kHz, &
g 250 Hz %2 i\ 8.192 ms MBS L7-. &
BRI (specific absorption rate, SAR)
HEZR- LT/, MT g o 2 @
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MTC OZA AR5 EEG A ER L7z.

Y%MTR=(Mo—Ms/Mo) x 100
(Mo : BIFTRTOE, Ms : BIRAEOE®)
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AR LKRWTCIKAE221% (SD:1.1) TH
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PEEIEMIRER S LTEEEZRL,

PMEFR TR MTR iR & L TEBERFE SR

Fig. 1. A normal calculated cerebral MTR im-
age of 27 year-old male : The MTRs of the
white matter show highest transfer area. The
gray matter represents intermediate transfer
and the CSF spaces reveal homogeneous
lowest transfer areas among the three.

Table 2. Changes of Average % MTR Values in the Deep White Mat-

ters

Ages (months) <1 <2 <3 <4 4>
IC 24.49%  25.87 26.27 30.15 28.25
(SD) (2.58) (3.26) (1.60) (3.02) (4.88)
GCC 23.53 21.80 23.50 26.33 29.67
(SD) (2.03) (3.16) (1.82) (2.51) (2.78)
SCC 23.53 21.56 22.13 26.90 29.55
(SD) (3.63) (2.42) (2.00) (2.29) (3.39)

IC: internal capsula, GCC: genu of corpus callosum, SCC: splenium of

corpus callosum

1996 4.8 A 13 HEZE 1996 4F 12 A 16 HHGET

BIRIFERSE  T350-04 HERAMBEEILETERAM 38 HEEMAERFREFEE BEART
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IC, KEEIZEE LD SBEEE MTR 5k & RisR OB LR, BEE - REH, EW -

LGROLN. BEBRETLHEE, KEEHEOD EHEGERBO MTR O HE T EE

MTR OZEIFH S P TH - /- 35RO -7 (<.05). BIEAKIAEES
Table 11277 L7 RHEFIOBRR TiE, #EILE TEAZD G MTR EOF#fiE & BEERZE % Ta-

Table 3. Changes of Average % MTR Values in the Deep Gray Mat-

ters
Ages (months) <1 <2 <3 <4 4>
Putamina 22.10% 23.12 23.60 26.03 26.15
(SD) (2.05) (2.60) (1.60) 1.72) (4.12)
Thalami 21.63 23.15 23.5 26.40 26.70
(SD) (2.49) (2.61) (1.92) (2.33) (4.16)

Fig. 2. A less than a month newborn, T1-WI (a), T>-WI (b), GRE
iamge with MTC (c), and calculated MTR image (d) : High intensities
are noted in the posterior limb of internal capsula (IC) on T1-WI (a),
The calculated MTR image (d) reveals a slightly high transfer areas in
IC. The %MTRs are 24.73 in IC, 22.46 in the splenium of corpus callo-
sum (SCC), 22.72 in the genu of corpus callosum (GCC), 21.90 in the
putamen (P) and 22.25 in the thalamus (T).
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ble 212, BEHIKEEF IR R % Table 3 [T/
+. FHEE G ORI AEK B E R
REFEOBBEICHE L THMIR#HEE LT
O BNz, fiHEREIL SE kT EFRERIC
W4T L7z, WEARHEOREL T sdHE
@B CH - 7= (Fig. 2,3,4). MTR DA
TREAAER, MZO MTR#ETBBICHEZ
WER L. AE#EHO MTREZEES »
AU TiE24~26% L EMEZRTH, 305
4 5 AOMIC ER L, 4 » AURETRAIIIM

L7z NJVICE L7, Mo MTR{EiE 1, 2
7 BT 21~23% & PIEIC B L CTEMETH
S7eW, 3,4 n ATERL, 4 » ALUKEIAE
LERBE LS. FFEEBRETIEI3I v AE
TIHERADOAEDBEH MTR Z/R L7z, 3 5 BH
BTHELE MTR ICROLN, 4 5 AUHKT
FEBORENZZEZRITIRON - 7.
BRKEE TR, BIK, #RedaELL
MTR fE% 7R L7z, A#sicHE> MTR OZ1Li
NBTH-7. LA LABRBBICI D4 5

Fig. 3. A 2.5 months infant, (a) to (d) are same as Fig. 1 : Slightly
high transfer lesions are noticed in the genu of corpus calosum (GCC)
adding to IC on calculated MTR image (d). The %MTRs of IC, GCC,
SCC, P, and T are 26.71, 23.20, 22.83, 22.41, and 23.44.
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5 5 BLBOARIT BB OEFAE SR +5 T
B, BE, KAEBE b MIRIC—EDERA
REVWHE A7, Fig.2» 5 Fig. 41T B
BROERZmR L. EBa bid SE T,
T: iRzEE &, T cliI MTCEfR, dix MTR
ExEE L EES TH 5. Fig. 213EIEAR
¥ 05 4 ABITH 5. HHEES ETHEEHO
AHBBEOR MTR HIEICR oM %8 T 58H
EfR & R L ORBEIIRE Th 5. Fig. 3
BEEA# 2.5 5 ABITHA. FHEEERLETH

BTz TR ® MTR ICHi S h T
W5. Fig. 4134 5 AEATHS. T EHRE
BTRONANE, MROBRMILFHES
TLHEEZD, BREKABELBEEDOS

MTR ik & LT s he.
-1 23

BER, FLROMAEEBEIT MRIIC XD
MAERERLINTELDD., FEOAL YV
Ia—KICEABFICINZ C, IKEGEFAEG %
AW/ BERHEO RO HBERSHIC DWW T
B LZINTWABEO~D, —F MTC IF 1989
FIC Wolff & 3% CEgb DG % LY.

Fig. 4. A 4 months infant, (a) to (d) are same as Fig. 1. : The IC and
CC show higher MTR areas comparing with those of smaller ages. The
deep gray matters also reveal slightly high MTR areas. The %MTRs of
IC, GCC, SCC, P, and Tare 27.55, 28.12, 26.90, and 26.60, and 26.24.
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AEPEROBE/BR T B by, BERENTICERET
BREETE b, KRKAOT O P /BOMEE
TERIC L AL B Z ROV 5 X MG
L7cH\BBHFETH D, BIK Tt MRan-
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5912 KA OFERCTIRHEFERAMTIR
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EVRRBREOHEICK S E\ MTC 2R RAEB S
NarEINTWAE. AV VI a—EEYH
WcEEE BB ORI EER, ERNAKRE
0% <, HEEOBMEMNICOWTOREIIRS
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Bl CWARREM AR I N7, - BRIk
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EHEBOELAET T AEY. MTC BB kL
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FRKEBEIIHAE & B U CE TR L DERA
WAL L7 MTRECTH - 72, BB & RE
HIC MTR EOEMABRE I h/-. KAER
ZoREMRT L OMBRS T EHR, CNBHE
Ef ORI hi b Bz bz, RABMOK
HTREEAZELEMICHEEHT L LD
HEDDHHY, SEIOHER TIHEIR & H&
FICH &7 MTR ORI HBTEah -
7z,

BB EOREIIIER LIt EE®B OV F 5
A FHBNEL, A XBRENS DA
BRI IR E S h, A L0 Lo
HIZHIRZA R 5, %£7- GRE i MTC /3L
A% EIIN U7 7= O R O BERS LRl & R R C
BolcmTHD. INHEMPZBEITIZ,
RERBIEEE GO MTC /LI D\W T OB 234
BORETH 5.

MTC #H4 R - #LIROIEH MRIICIGH L
HMEZRARORTAE - KABEOE%
MTR f# & Z OFHEE G F\ CTREE L7z, 8
5O MTR 13514 BRI A X D EE T
BHo T, 3~4 5 ATHEMBPR O, Th
EBEPI 7K 53 DA BRI I N 2 CRERSPIER D g
BAABRZE O R PREA & RS, MTC %
DAL D HEOR GBI ERHH LT 5
REME A RB X Nz

W2 HICH72 D, KBRS A ARSILBE
FEEEZMEOEMIC LD 45K L bk T &
Y EeRH I LET.
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Changes of Magnetization Transfer Contrast of Cerebral Parenchyma
During Myelinating Process in Infants

Kyoko ENoMOTO, Tsuneya WATABE, Makoto AMANUMA,
Atsuko HESHIKI

Department of Radiology, Saitama Medical School
38 Moro hongo, Moroyama, Iruma-gun, Saitama 350-04

The myelinating processes are evaluated by spin echo MR images focused upon quantitative
changes of myelin. The purpose of this study is to analyze a new method for the myelination using
magnetization transfer ratios (MTRs) and calculated images. Thirty three newborns and infants (0
to 8 months) underwent MR study using gradient echo sequences with and without off-resonance
pulse irradiation on a 1.5 T superconducting unit. The MTRs were measured in the internal capsula,
genu and splenium of the corpus callosum, thalami, and putamina on the calculated images made out
of two paired images. The MTRs in the white matter were lower than those of adult within 3 months
and showed increase between 3 to 4 months followed by reaching the level of adult after 4 months.
The gray matter represented similar MTR values as those of adult, however increased MTRs were
also demonstrated between 3 to 4 months. As the white matter is composed of myelin which includes
rich cholesterol, high MTRs in the white matter after 3 months suggested an increase of cholesterol
and proportional changes between the lipid and cholesterol in the myelin. The gray matter also in-
cludes myelin components and it may reflect increasing of MTRs at the same period.
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