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In the present study, serial measurements of spin-lattice relaxation time (7T7) were
directed to access the pathophysiological state in infarcted areas of the brain. A whole
body NMR scanner (FONAR QED 80-a) was used for in vivo 7T measurements. Four-
teen patients of cerebral infarction were repeatedly examined, being devided into different
two groups of 1) infarction of perforating branches or watershed areas (group A) and
2) occlusion of major cerebral arteries (group B).

More apparent prolongations of 7T in ischemic lesions were observed in group B, as
compared to group A, even in acute stage (within 7 days after stroke). In group A,
serial measurements of 7 showed rather minimal alterations in the terms of subacute stage
(8~30 days) and chronic stage (over 31 days). As contrasted, focal T) in group B
noticeably altered according to phases after stroke; T; values were once reduced in subacute
stage and, thereafter, revealed marked elevation in chronic stage, often exceeding 1000 msec
in the values of 7). The transient decrease of T observed in subacute stage probably
reflects the processes of brain edema regression in ischemic lesions. Marked T prolonga-
tions during chronic stage are convincingly tissue degeneration and necrosis, on occasions,

taking place into cavity formation. In the prospect of prognostic values, it is our assump-
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tion that irreversibility in ischemic tissue damage can be presumed by T, prolongation

exceeding 450 to 500 msec in its acute stage.
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#* 1 Changes in 7 values of infarcted areas in associating with terms after stroke
Acute stage | Subacute stage | Chronic stage Standard T
(1~7 days) (8~30 days) (31 days~) | (cerebral white matter)
Infarction of perforating branches 326 +29 317436 331448
or watershed areas (n=6) (n=17) (n=7) 229 434
Occlusion of major cerebral 474495 363 +£64 7144319 (n=52)
arteries (n=7) (n=12) (n=7)
(msec, Mean£S.D.)
T, (msec)
1000
500+
5 10 20 30 6090 time (day)
1 Time courses of T; (center of infarcted area) in the group of infarctions of perforating

branches or watershed areas.
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2 A case with cerebral infarction in the area

of perforating arteries
a: T, distribution, b: X-ray CT,
c: NMR-CT.
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3 Time courses of T, (center of infarcted area) in the group of major cerebral arteries occlusion.
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4 A case with occlusion of left internal carotid

a: T, distribution, b: X-ray CT,
c: NMR-CT
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