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Magnetization transfer % H\\ 7z FFiE B HIC BT 5

K2 JER% D RFAifh
mwE FL ZEmM S, AL=ESL FEREEZL
maA BB A=t MWEFE?L MARAZ
I A S, AT/ EARE
VRIS A Y F —HAHRIBRED SRR AT X — ORI
EEBAYEFRENEMAYSE  SEARESSHRE S S
HEEWERH L. MTHEICLVELNSE
L& I BIRBALOBENC X 58MO7- D@y TICHE

Magnetic resonance imaging (MRI) D&M
AR, TERERIC BV CIBMTRBEE
DORKEERIIBREICSEEZRT I E05%H
Hxh, ThoORERRIIFCHEINIL,
ST HHEEEWEOWE LE LN TWY
AU UL, IhdO®|EFICEVTARK
HEBOEEREDOEMIABEDESHE & H.
BIH5ZLICkDFHlich TS, Lick-
T, BEEMEDIE U556 EEN L% FHE
TAHZLIIRETHAH. EENEEERE T
% F B & L T magnetization transfer (MT)
ERD D0, MT Ri3da T L KOHEESE
AEFIRLIH LOBEHETHD, oy
TR L -BERAEONS LRI NT
W5, O T BmFAEGIIK OIS RBEE T
THREIN, BBOoT1 2K LD TH
5. —7F, MT 13 off resonance @ prepara-
tion radio frequency (RF) /UL ZIZ k AREL.
BEHES AT > FEY, onresonance THALE
BHS YRS FEY, B 5\ saturation
transfer O f 4> U I inversion transfer % f \»

Lic7/8a b uifafmah, 5FHEZERNOR
B R L EHR AR 5. EENT D
S OBHOE LTV AEERTIE, BED
T EFEGICH U TEg E T 258HE L72RE
FREL, COfMELRED T3 fafig s
DR EOREH (T Ti* LFES) Th
%.
BRSNS AL R%E L RF 7OVAICE D
MEINBEACVRESEETHE, BEBABEL
KEOHEEMERBTS FRZZEERMEER (Ts)
ERAWCHNT A EHATESLY. MT N1
Ak RS Lish - 756 GBE O T ERES)
DFEFNER 1/T1, MT 7OV A% BE L7858 ORE
FE1/Ti* & o FRZZERME 1/ Ts OBk
12 1/Tis=1/T*—1/T1 TRINAB., 35T,
1/Tis i3 magnetization transfer ratio (MTR)
E1/Ts=1/T*xMTR OB AR = &
6 MIR OB LEHRFT5 212k D, 1/
Tis DAL T Ieb LEBOREBATHE T 5 2 &
MWTES.

ARV T T HRAER TaEES Y E
THERHEBIELE, B, EREEWED

& —T"J— K magnetization transfer, basal ganglia, hepatocellular carcinoma
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BEREZDONER, UEAMDOBILOBE T
horHNTHZLEIRETHS. —H,
MTRIZBWTIBHIIMT B IF LA EF
O3 MTR 3 EfEZ R T2, ZEEHE TIEMT
FHEBPKEWD MTR IZBEEZRTD. L
BoT, MTRIZINGEHBINT H7-DICER
BINSGA—=RTHA.

KPR THE, B ICERESYE L LR
<VAVE, EHEL LTESFUVERWT
MTR OZ{ba e L7z, 8 FRFEM T
& (LUFHCC & M5) BEDOARMEERICES
% MTR OB L& #E LR, HCC &%
Tk AMERD MTR AR EE & 5
WHBEERT Z EERETA. T, BAERRIC
B+ 5 MTR OZELIIFFEEEE O KKEE
B TiAAEGR CafE 5 o 7 RR A E R
BEOIETH 5 L EmBE L. IHIT,
MTR (3RS M S B R DR » B &
BI7nE s LCRHBiCE 2 FREM A S 5 T & 23R
E95.

V1 *

fF B % & 13 1.5 T # {& & magnetic reso-
nance #& (signa advantage ver. 4. 8. GE #)
Td5. A )Vid head coil #fFH L, I
BAOREIWEEZE2bNA. MT /N1
A%FNE, MT A RF 7V A% 10 L7z three
dimensional spoiled gradient recalled acquisi-
tion in steady state (LJF MT3DSPGR) T®
% . MT3DSPGR i k1 5 MT H RF /31
Altsinc Wz HE A L, offset AL 0.8
KHz TH 5. MT /L AR SV ZDER]
{Z off resonance pulse & L T 18 ms [ f& & &
N7z, MT 7V AD TR)VF—5EE 90 B
PNV A B FEEEICF DT L 900 BEICHY L.
BREMFTEV IR LURM (TR)=48ms, T
—B5E (TE)=5ms, flip angle=30°, matrix-

=256 %128, field of view=22 cm, A 54 A&
=5mm, AT AW =28%, MEEH 1E
THb. iz, EEROFHFITHERKDO MR
angiography TV FS5 A MR EICHWHNT
WBMTHRF/SVAER—&BTHS. L
7= - C, specific absorption ratio (SAR) I
B 0 5 ¢ MR angiography & RBE Ok
LTHY, MTIDSPGR & #EIRICHER T 5
ZEBNTEA.

BIRGIOBEITETRERO L)Vt &
— A5 ALizH IO EL, MT3DSPGR
EEAVWTMT SVAEZRE LBAE L Lk
WS TEETS. MT /S VARRE L8
GORBEMEL Sn, BE LT WEHEDRESM
E% Sur & L TESMELZRANTRD, £
FICBIT S MTIR SEFZE L.

MTR (%) =100 (Soﬂ'—'son) /Soﬂ‘ ------------ (1)

% /-, SPGRE& & lL# 4 5 /= I conven-
tional 7% T1 538 A £ & L T spin echo % (LA
TFSE) #HW/. SEEZ T @fAE®EE LT
TR=600 ms, TE=11 ms, matrix=256 X192,
AS5A ABE=Tmm, A5 AKF=13%, in
HEE 2 BOS&MH CHRE L.

77V P ADHRETELT 7 P ARLE R
VAE—RAS A AEL, BIKHF ERKI
MT3DSPGR &%\ C MTR #&H L.

T, WEMEICEEEZE/ R 57209 XT
OEHAIRFICERE (signa) 0 transmit gain ¥
X U receive gain 1, 2 % 80 db, 6, 14 THEE L
7z.

KREERS T SRERICS W TEES®
RTELEBL, SV a—rVEOLEE, &
HE, B, EWREEHEOFETHS. S8
FRIUEAGIIMTHESEL, Thbx
W& LTMTREBIEESF VT 7/ b
LEFER L. E5F VT 7y v FARESF
BEY 1~30% IR L. —F, Bhtkaty

1996 41 A 30 B® 1996 £ 4 B 11 BYGET

AREERSE T464 BEEHTERETR1-1 BFRRSA v 2 —BEREEFET B8 F
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BEAWE L-SEEE N A T 125686
T5. BB OWEF =35 & LT
VAT 7/ P LEER L. kv
TV PARESFVRE R 20%1CEE LT
0.001~0.5 mM & MnClz-4H:0 % ¥ 8 X #
fo. BSF VT v FABLIUEIE VAT
7V FATWFRS 10ml OFR FVICHEA L,
INHDT 7 FAITOWTMIR 0L %
Rt L.

BRI & L CTHCC L2l h-B¥E 22 4]
(BHE18 %I, 3B, Fk : FRME 65K
(34~74 #%)) 1Txt LEAF MRI % £t L 7=
FHERAL IR AR, B, A8, #R04
WA TH Y, T center slice = TEHEIL
7o RERAW BN AREERKIC B 5 E 5
FEOFEfiEE & LT, SE gD T mAESE» &
BONEMEOESHE LHHEEABORES
ME KR L-E5®EK (LUT white matter
ratio:WMR) % 5+ & L = . — F ,
MT3DSPGR &2 b b= FHAL DO 55
BRI LY MTR %#5FE LU CERfi L7-.
Tz, FEEEEORE - hslEE LTy
VIZAFS5—+ (ChE), 7o v vk
(PT), ICG 15 43+ (ICGRis) & F\7-. BHER
MRI EfRHCBEA T - /e A fE,
ChE 22 %, PT 16 %, ICGR1s 6 5l T& - 7
- ffERESE » WMR, MTR I BT 5 5%
ZHEICIE ChE AW /-. HCC BTk 5
ChE DK TFIZFFHEREETIC L A RBAARDE
TéE26Nn5. ChE110IU/L #ERME S L
THSHEEEORE * “HICHBE L EEEERE
(Mann-Whitny test) #EW L7-. X512, 8
HEHEERBEOAREEROF CLEBHETE
BEPHRINAHWERD ChE, PT, ICGR:s
& WMR, MTR OHEBIHEIC DWW TiEET L 7e.

& R

Fig. 1ic¥sF v 7y v FaB L UEL<
HV 77V FPADORE L MTR OBR%ZR L
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Fig. 1. MTR values for different gelatin con-
tents and MTR values for different MnClz concen-
trations resolved in 20% gelatin gel.
(a) gelatin phantom (r=0.99, n=6)
(b) MnClz phantom (r=0.98, n=7)

Voo M7 7V EAREBTAT v P ARE >
MTR Z#B8% xR L7z (Fig.1(@) (b)). 77 v
FABEZX, MTR %Y, HHESHRE AR & L
JobE, ESF U Ty v FATERRBR
Y=0.25X+1.27(R=0.99) Th "V, i<
A7 7V FATIEY=—556X+574R=
0.98) THoic. ¥SFUT 7V FARTESF
VEEOLERR L A MTR 88 M LA, —
7, BtV AV T 7 v P AT VT
BEOLR Y & LI MTR EEA L7-.

Fig. 2 1 HCC 31T %51F 5 MT3DSPGR #:
DMT 7SV AZBE LI2BEE LEWEED
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Fig. 2. MR images of basal ganglia in hepatocellular carcinoma patiens.
(a) MT image with MT pulse applied. (TR=48ms, TE=5ms,
FA=30°, offset 0.8KHz)
(b) MT image without MT pulse applied. (TR=48 ms, TE=5 ms,
FA=30")

(¢) Calculated MTR image.
(d) Ti-weighted spin echo image. (TR=600 ms, TE=11 ms)

B, MTR E{# 3 X O SE kO T iR E &
& L7z, T g s & O MT3DSPGR &
THBRERAEES R LIV MIRER T
BBREERIEESH 2R L. T,
MT3DSPGR ¥ MT /Sl 2% BE L /=&
TEMT HEODICHMEEOFEBET L
TW5.

Table 112 £ o WMR 5 &k " MTR ©
FfE + EERZE C BREREORRET L
7o. ¥EBHO WMR ¥ & U"MTR i p<0.05.
p<0.01 DERECHEEZE - L7c. WMRZ
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FriEEEORENPBVEMEWEEICE L T
fE%m L2, MTR HMEELZR L.

Fig. 3IC Bk BERIC B 52 WMR & X U
MTR b FFHsEREMORERE R L/z. WMR
& ChE O{EF, PT OEEE, ICGRis O EHOD
MHERE ) 1Zr=—-0.55(n=22), r=—0.46
(n=16), r=056(n=6) TH->7*=. —7H,
MTR i r=0.79(n=22), r=0.75(n=16), r=
—0.98(n=6) THH WMR IZIk L TEWHEY
TR L7z
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Table 1
Mean+SD .
ChE<110 ChES110 Mann-Whitney test

Globus pallidus

WMR 1.13+0.11 1.05+0.03 p<0.05

MTR (%) 11.83+2.52 16.19+2.70 p<0.01
Internal capsul

WMR 1.04+0.07 0.96+0.10 p>0.05

MTR(%) 11.54+2.64 12.47+1.78 p>0.05
Caudate nucleus

WMR 0.97+0.03 0.93+0.09 p>0.05

MTR (%) 10.86+2.61 10.00+2.48 p>0.05
Putamen

WMR 1.01+0.09 0.91+0.09 p>0.05

MTR (%) 14.71+0.30 15.23+1.13 p>0.05

Ti-weighted contrast measurements and MTR in each of the basal ganglia.
Values represent mean with standerd deviation. Significant difference between
lower 110 and upper 110 groups in ChE. The WMR was white matter ratio. The

MTR was magnetization transfer ratio.

WMR = (signal intensity of each basal ganglia)/(signal intensity of white

matter)
MTR (%) =100 (Sot— Son) /Sot

Soff : signal intensity without MT pulse

Son : signal intensity with MT pulse

% £

BNBEEORLL 7 7/ FPAIKDOWVWT
MTR OZ xR L, KNTHCC BEDOK
FEEERZIC 3513 5 MTR OZE LA #E L.

77V FAEBICBWTYSF VT 7V M A
LV AV T sV FADOMIRIZT 7/
FABE B LB AR L (Fig. D).
LhL, E5F V77V P LAOMIRIEES
FVBEO LRI L THEMT 5DICH L,
Bit<v V7 7 A MIR 3EA~ YV
TVEEOEFRICHAILTEA Lic. Lich-
T, ZFRCEL OGS FEREOEAELS LU
S CTIIEAEL LUSEREOBRER LA ¥
HIZOoNTMTIRZ#EMT A2 A FHISH
5. —F, BWREEWEPFET 556 ERE
W BEOREN LR T 512N TMTR
YIHT ERFHINS.

AEEFICEWT T HRBER CEEELE

TAHFEEBIELE, B, ERESHED
FEDPE 2 bNS. FFEREBEDOKMEEZLN
T #AEBR CRES R TEBALHRN TS D
Z CEAEBR LUSHEE & B EOFE
BN HEDEETHS. 77V FLER
DFERMPOMITRIZING AT 5701
BHRHZ/ING A= TH 5.

HCC BEDOBRARKIC T 5 MTR L iT#E
BE DO KRIZ MTR O 4 & ChE OE T
PT ©itE, ICGRis O EFITFH W THE%Z T
L7z (Fig.3()(d)(e)). LM ->7T, MTR
T BRRERE T A O IREBROZE M 2 [k L 7=
ItERTEEZONDS. 5T, ARk
%5 MTR OFLiZEb<~ Vv AV 7 v/ FAk
F—EmERL%z. TOMIROEL,G,
T BWFAEEIC W T HCC BB OBRERLERE
B ETABRBIITEENRNIKESHFETS
7V a—rVENEOSERL LUEABEOE
IETREVwWZEBbrs. BT, BHR
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Fig. 3. ChE values for WMR and MTR.

(a) Relationship between WMR and ChE. (r=—0.55, n=22)
(b) Relationship between MTR and ChE. (r=0.79, n=22)
(c) Relationship between WMR and PT. (r=-0.46, n=16)
(d) Relationship between MTR and PT. (r=0.75, n=16)

(e) Relationship between WMR and ICGR1s (r=0.56, n=6)
(f) Relationship between MTR and ICGR15 (r=—0.98, n=6)



MT # i\ 7c HCC B3 $si % RINEEEAZ 0 T

MTHREZIZT LA EZIT Wz MTR I
FFEITNSWERRT C &2 OIS DL
bBETAHAIENTES. UEOFERIT T158
FERICS W TEERDPBEE 2T 2B HA
FEClEm SNk - To B BEOUE TH
HTERTMBELTNS.

KMEERDORE S w53 5 72 DICHER
WhH N7z WMR & FFEERERR A D BERiT WMR
D EF & ChE OIEF, PT OEE, ICGR1 D
ERICBWTEELLZELLER L (Fig.
3@ (c)(e)). TORBRIIFESAHE L7z Tr
SRFREBRIC 10 5 IR BB OREER & i s
BEOBIRY LITIF—F L BREER L. L
L, WMR & FFEREREOHBIGRE () X
ChE, PT, ICGRis CTr=-—0.55, r=—0.46,
r=056 L WITNHEMBETH-> 7. Thid
WMR 2HBOESHBE AW TEHRINS
7o, HEEWRE L QW AEEICIIRBERD
BEMENERICKIINZ WD THE. —
77, MTR FFHEERALO A DfFEHE DZELIC
FVEHRINS/D, MTR & FFseasE 0
B§fE# (r) 12 ChE, PT, ICGRis Tr=0.79,
r=0.75, r=-0.98 * WMR [clt L TW¥hd
BfEE R L.

72, 77V FAERICBWTELEEE,
RFOFA 7y FREH, 5 TFRZZERERMERR
MTR B ZRT L6, MTRIZEEM
RO EPFEINTWEID. X5,
KA I\ TCEiEE (meningioma) & MTR
Fas—rVEBECHBELELERS I L5
RESNTVBIY. LT, MIR FE
BHEDWRZBELZR L, FEZICHSBE
ROZEE " EERE S U CHHE LESED
NSGA—=RTH5.

¥ & O

77V FAERICEBWTMTR OZ L & i
L, ¥5iC, HCC AE DO RMEERKIC BT
5 MTR O bz kst L7z, HCC BEO%RE

BRIC B\ T MTR {4 ChE, PT, ICGR15 & 8BS
R Lic. AEBRIIMIR ZHVW5 2 &
kD, i BAEEGC B VW THRERAEEE
2T LEHPEHE Y EOUE THH &
B LIUHEEICH S EROE M & & BAICETE
fFIBETH 5 Z & ZmE L.
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Evaluation of the Basal Ganglia in Patients with Hepatocellular Carcinoma
Using Magnetization Transfer

Shigeru MATSUSHIMA!, Mamoru MUROKA!, Yukio UCHIYAMAL,
Yoshiyuki IToH!, Akira MATSUMOTO!, Yuzou KIKUCHI,
Yoshitaka INABA2, Yoshito TAKEUCHI?, Hisatoshi MAEDAS3,
Yasutomi KINOSADA*

Department of Radiation Oncology, Aichi Cancer Center Hospital
1-1 Kanokoden, Chikusa-ku, Nagoya 464
2Department of Diagnostic Radiology, Aichi Cancer Center Hospital

‘ 3Nagoya University College of Medical Science
4Department of Radiology, Mie University School of Medicine

Conventional Ti-weighted spin echo (T1 WSE) and calculated magnetization transfer ratios
(MTRs) images of brain were obtained in 22 patients with hepatocellular carcinoma (HCC) and
phantoms containing either of gelatin or MnClz. The former phantoms (Ge-P) contained gelatin of
various contents. The latter phantoms (Mn-P) had various MnClz concentrations in 209% gelatin gel.
MT was achieved with a standard three-dimensional sequence performed with spoiled gradient
recalled acquisition in steady state (SPGR, GE Medical Systems) with the MT pulse. MTRs were
calculated with and without the M T pulse applied. In phantom study, the MTRs of the Ge-P and Mn-
P showed different characteristics. In the Ge-P, the MTRs were increased with increasing gelatin
contents, but in the Mn-P, the MTRs were decreased with increasing MnClz concentrations. In clinl-
cal study, signal intensity of basal ganglia were measured and MTRs calclated. We examined the
relationsip between MTRs and liver function paramaters (ChE, PT, ICGR1s). The MTRs of patients
with HCC were decresed with the degree of liver dysfunction. The change of MTRs in patients with
HCC showed the same change of MTRs in Mn-P. This study suggests that high intensity of globus
pallidus on T1 WSE were due to paramagnetic materials. MTRs might be a new indicator for assess-
ment of liver dysfunction.
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