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xSRI BAEZE 6 B (B 3B, Zotk 3 4,
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(B 11 61, &7 B, 57~76 5%, FHIEH 68.
2m%), MGRESE 2140 (5544 10 1, 2% 11 441,
39~79 1%, FHIEE .2 THY, MEED
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NMR, spin-lattice relaxation time, irreversible change, brain edema
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Table 1 : Summary of cases

PFIEIC BT 2 T, fEIC X 3 AR LORET

Diagnosis

Age no. of cases

Cerebral infarction¥* 54-91 yrs male 3
(mean 73.8 yrs) female 3
Cerebral hemorrhage** 57-76 yrs male 11
(mean 68.2 yrs) female 7
Brain tumor 39-79 yrs male 10

(mean 58.2 yrs)

contents

female 11

; meningioma 6

astrocytoma 7
metastatic tumor 8

Total

45

* main artery occulusion
** hemorrhage of putamen

T, EEE WL, FRERBE O EERIOER
DRAZBET 2720, WES O HEBILE 2 £
BEIRER OFEG 2 EAN, £/, BKHMmG
i, B BRI — T, CT LA E O &
HORENES %, —HIRKFEROVLO 24
BRI BRE L 7.

NMR IZ& %24 A —=YHEH e T, HEE I
Fonar QED 80-alpha Z 7z, 4 A —YHEH
IR & D BREEIRE 433 4V AT
T, RF 7V ARFNCEH =& (SSFP)
ZHWTAT A AIE 10~20 mm DKW E G %

BE 465 A 7 ADE 10~20 mm DFEERIRA R v b
IZ > T, progressive satulation ¥ (90°-7-90°)
2RAVELE LT, T, [HIRFR—&IC8»T 3~ 5
EOEHIZTT, ZOFHER & o7,

EED T, [EOFHENE, AEZE, I micBE L
TR, FE» S 7 BN 2 S, 8~30 B %25
S, 30 HLARE 28R & L T2 DHARINIC
Dl ey 1ETFOORMERITo/. £, M
FEBBNC XGRS e RE® 4 ~T7 » RO, &
B ORE/INTRD & TR HIE 21T o 72,

Fig.1 ! A cese with cerebral infarction and the
measuring point of T1 value (O),X-ray CT
(left) and NMR-CT (right)

T, fEHIE I ZER] T 1k MR Bk B
O duLE (Fig. 1), IMHEmEITi, CT £&F
D & 4% I fE R B ORI I R 3 5 #R 4 &
S5 FORABOEC DWW THIE (Fig.2) %
To7e.

BIE S IR, BEIY ThoBE b KX
BHEREAL. 7z, MEEFICDW TSR
WIEERBEOEEY CT XU MRI L TR o1
3B TITo 7.

ZMNEAH 19899 A 1H

BIRIEERSE  (T508) LB E e (|THB1522-1 )l RARbEriE RS2kl R
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Tl

Fig.2 : A cese with cerebral hemorrhage and
the measuring points of T1 value ((J;peri-
hematoma tissue (1) ,O ; perihematoma tiss-
ue(2),X-ray CT (left) and NMR-CT (right)

et B (Table 2)

1. BfEZERF (Fig. 3)

FHEIIREAZE COMMEZERF T, RO T,
B A% 475+ 64 msec, B & 14 H T 13 363+46
msec, EMEEATIX 7T14+319 msec £ 7% o7z,
2. WHImel (Fig. 4)

HIMTEE (perihematoma tissue (1)) 1281
5T, fEDREENZEE, M T338+25

Table 2 : T: value on each lesion

(msec ;

(msec)
1000
500
acute subacute chronic
stage stage stage
(1-7 days) (8-30 days) (31- days)

Fig.3 ! Time course of T1 value of
infarcted areas

msec, HAMHIT 333454 msec, BHEHITIX
338+t25 msec TH o7z, 512, TDOREBEDE
4> (perihematoma tissue (2)) Tl%, @MHIC
284+ 32 msec, AR 283138 msec, 1E1E
HA1Z 325461 msec £ W HEERL 72,
3. WxfEZEHl (Fig. 5)

BBEIB 1 B 1 B TR « 200 G R R E
Esro T, B2, Al <, BEERE, MR E,
SR MR IE S D JE IS, 327461 msec, 299+49

mean+SD)

acute stage*

subacute stage** chronic stage***

Cerebral infarction 475+64 363+46 714£319

Cerebral hemorrhage

perihematoma (1) 338+25 333+54 333x25

perihematoma (2) 28432 283+38 32561
pre-operation post-ope.(1l)° post-ope.(2)

Brain tumor

meningioma 32761 258427 23515

astrocytoma 29949 299151 31023

metastatic tumor 35449 31032 28233

* 1-7 days after stroke
** 8-30 days after stroke
*%% over 31 days after stroke

° 1 month after operation
°° 4 month after operation
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Tl (msec)

400

200

acute subacute chronic
stage stage stage

O perihematoma tissue (1)

@ perihematoma tissue (2)

Fig. 4 : Time course of T1 value of perihema-
toma tissue

: BW
a : bound water fraction = BU+EW

Tlb : Tl value of bound water
T1f : Tl value of free water = 2.53 (sec)

1
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1
P o=k x (775 - 71

h

W : water content

BW : bound water

FW : free water

SC : solid tissue component

Fig.6 : Two state model and correlation betwe-
en T1 value and water contents

msec, 354+t49msec Th-o7z, Fite1 » BD
FFETo T, EiZZhZh, 258 £27 msec, 299+
51 msec, 310+32 msec, Flftk 4 » A TlE 21
Z ., 2355 msec, 310+23 msec, 282433
msec TH -7z,

tIREIC LD, BRESMEPOMEZELITO T,
EE, B EFFES X O EE & e

BRI 512 T, (612 & 5 R A2 L Ot

Tl (msec)

400

200

pre- post- post-
operation ope. 1M ope. 4M

O meningioma
® astrocytoma
B metastatic tumor
Fig.5 : Time course of T1 value of peritumor
tissue

DT, fEE 1%DBEHRETEAZZNED &1

1. EffkZREE 7T A & OWRET

ERKDOKDOEERE IREET V0 125
ST, Trabb, £EFOKROKRESIZEH
KTHY, EERESFIESRKFI N TV 54
EREBATRB I ENTWE EEZ 5 &, Zim-
merman 59 OHEHICL D T, (B KITEEEL
DOREFRAMBEKIIT 2 (Fig. 6).

Fx MIEERIZ BV THEIE L 72 KIMEE D
T, [EDFHEIX 230 msec®™® TH Y, FioE
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90
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70

acute subacute chronic
stage & stage & stage &
pre-ope. post-ope. 1M post-ope. 4M

O cerebral infarction ® meningioma

@® perihematoma (1) A astrocytoma

A perihematoma (2) 0 metastatic tumor

Fig.7 : Time course of water content (WC)
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Evaluation of Irreversible Change in Brain Edema
by T: Value

MiNnoRU HOSHIYAMA,! YOSHIMASA Motegi!
YosHIKI KANAOKE,2 MASaHIRO FURUSE?
AKIRA IZAWA*

'Department of Neurology, Nakatsugawa Municipal General Hospital
tDepartment of Neurology, Nagoya University School of Medicine
 Department of Neurosurgery, Nakatsugawa Municipal General Hospital
*Department of Radiology, Nakatsugawa Municipal General Hospital

Study of the time course of T, value was performed on 6 patients with cerebral
infarction, 18 patients with cerebral hemorrhage and 21 patients with cerebral tumor. The
measuring points were settled on the ischemic lesions of the cerebral infarctions and the
edematous areas of the other intracranial lesions. The T, values were calculated from the
direct spinlattice relaxation curve by FONAR QED-alpha system (static magnetic field :
433 Gauss).

In the acute stage (within 7 days after stroke), more apparent prolongations of T, values
in infarcted lesions were observed, as compared to the other edematous areas. And in the
chronic stage, marked prolongations of T; values were recognized on infarcted lesions,
often exceeding 1000 msec. From the T, values, the water contents of the tissues were
calculated by the two state model. The water content of infarcted lesion in acute stage
was 86.5%. The water contents of the other edematous areas, on the other, were all under
80%.

In the prospect of prognostic values, it is our assumption that, considering that the
marked prolongations of the T, values on the infarcted lesions are convincingly the tissue
degeneration and necrosis, the boundary between the irreversible ischemic change and the
edema can be prosumed in the acute stage by T, value of about 490 msec, i.e. the water
content is about 85%.
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