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Table 1 Changes on cerebral glucose metabolism after HD-MTX

Total MTX  Doses of

Blood glucose CMRGlc

No. Age Sex Bod{k\;/;:lght dg(s:e_lg ?teufg;e Pl\g]ps(t l?c?y (mg/100 m/)  (mg/100 m//min) D t;.;;gise
(g) (g) before after before after (%)

1 11 female 37 39 6.0 114.6 101.7 8.60 7.42 13.7
2 17 female 63 162 6.0 100.0 91.0 9.50 6.37 32.7
3. 6 female 27 24 1.6 93.3 91.3 12.54 8.12 35.2
4. 8 male 30 30 2.0 1120 113.3 9.31 6.98 25.1
S. 6 female 20 11 4.4 99.3 103.0 8.82 8.32 5.7
Mean 9.6 35.4 103.8  100.1  9.75%* 7.44%* 22.5
S.D. 4.1 14.8 9.1 9.3 1.60 0.81 12.6

* decrease rate (94)=[1—(post/pre)] x 100 %
** significant difference (p <0.05)

MTX #5871 Tl L. Mo FEE Tiiks
BTo> CMRGIc ix 5 ] © ¥ < 9.75 mg/100 ml/
min, # 5 % 2% 7.44 mg/100 m//min TH Y, WH
DIEICIIEEZE (p<0.05) 23T b iz, BER
DfEi% pre, % 5 % » fH % post & L, [1—(post/
pre)]x100% THE 2 bh 3 EERIRE TS &,
VORI SHOFHME (LBERE) X 22.5%
(£12.6%) Th ot FEFIZRIE Lz Mg fEIZ
T MTX e ERi2 THEEEZERBD bR b oz,
WIZBORIZFFTABRZERB VDL E D hER
U7, BIERZE, (UERZE, HREEE, PRPER, B
JUHARA L LTRIAPLICEOFIREREL,
BOBDODO CMRGlc 0P REFH L. £A
DR E R 2 ITRD T, BEELBZVOTES
FRAEFICH - 2. FEFIC X Y 2o R
BRE D0, EROBDRTE - E (FETR
/pH) % Table 2 127/ L 7. T45A%E, PIFM L
TRDDEIGBRE .

Iv. & 8

MTX 2 ERRHETA TH Y, HBRERITH
EARTEMIER Y A X ¥ 3 IEHEEFE Th 5 dihy-
drofolate reductase D X #fHE T3 Z L2k Y
RO ZIME T L ER TWBY, ZhiT
TR ORERE L o EE BT 2 & 5 iR
{, MTX L#fEo 7 1 B L offRico
WTOHEZIbIOIUMBRIITH 3.

AEbhbidt CMRGlc RIFEICH W

Table 2 Regional reduction ratios after HD-MTX
Reduction ratio* (N=5)

Regions
mean S.D.
Frontal lobe 0.911 0.153
Temporal lobe 0.953 0.268
Occipital lobe 1.475 0.304
Centrum semiovale 1.240 0.452
Cerebellar hemispheres 1.117 0.325

* regional reduction ratio
=regional decrease rate/whole brain decrease rate

#:1% Phelps 59 BIEEHFDORAIZ DO W TR D 72
lumped constant 3 X OKfHEZHWnTW3, Z Dz
b, INRIZIW LT E OHEHMED £ ORREEIERED,
FERERTREEANERER TV, bhbh Ol
%2 Tt MTX 5 Opi#% TIRE R — 0 5M: T3
PhEh3EHICEELTVS L, SRIEFRIL
TER O MBEE 2 2T b MTX EEF#Z TERZE
BHRohBWZ E, XY 2 oM EERT
EHBLEXLNSD.

bhbh BBER LRI R EGA #% o g ©
#120% DWW TH o 7-. Heiss? 13 E 1Ll X v #
BFMICREPHI T % B1E T & % functional
threshold TIXIEFED 50% LT DEIZEAD T3
ThHAHHELTWVWS, Z0EZIZETIE, bhb
hoBEE Lz MTXCIZ X5 MRGIlc o) iz
functional threshold X V % /b DR 2REE T H
%z b, —ilatk O ZE R EREER o HE1Z CMRGlce
DY A functional threshold PLFIC £ TE L &
BEThBZ L, NHERISH S, Allen 510 32
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Summary

Alternation of Cerebral Glucose Metabolism after
High-Dose Methotrexate Treatment

Fumio SHisHIDO*, Kazuo UEMURA¥*, Kazuo KOMATSU**, Atsushi INUGAMI*,
Toshihide OGawA¥*, Tatsuo YAMAGUCHI¥*, Matsutaro MURAKAMI*,
Iwao KANNO* and Ototaka HiGASHI**

* Department of Radiology and Nuclear Medicine, Research Institute of Brain and Blood Vessels-Akita
** Department of Pediatrics, Akita University, School of Medicine

An infusion of high-dose Methotrexate (HD-
MTX) is effective to acute lymphocytic leukemia in
children. However, a transient ‘‘stroke-like”
episode and a demented vegetative state are re-
ported as an acute neurotoxicity and as a chronic
one, respectively. These side-effects are thought to
be related with cerebral metabolic changes after
HD-MTX infusion. The present study was carried
out to investigate the changes of cerebral glucose
metabolism after HD-MTX infusion therapy.
Cerebral metabolic rate for glucose (CMRGIc) was
measured using 18F-fluorodeoxyglucose and a high
performance positron CT devise, HEADTOME
III. The values of CMRGIc after HD-MTX infu-

sion were significantly lower than those before the
infusion with the mean (4SD) percent change,
22.5%+12.6%. Though distinct focal reduction
of CMRGIc was not seen in the functional image,
the reduction rates in occipital lobe, centrum
semiovale, and cerebellar hemispheres were large
in comparison with those in other regions. The
present study suggests that one of the causes of the
acute neurotoxicity after HD-MTX infusion is the
depression of CMRGlc, and that the measurement
of CMRGIc using positron CT is a useful tool for
detecting the neurotoxicity of HD-MTX therapy.

Key words: Methotrexate, Cerebral glucose
metabolism, Positron CT.
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