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Clinical Evaluation of the Diagnosis of
Neuronal Reversibility with Acute Cerebral
Infarction Using ADC by Diffusion
Weighted Echo Planar Imaging

Toshiko Okada,” Masafumi Harada,"
Sonoka Hisaoka," Hiromu Nishitani,"
and Masaaki Uno®

The possibility of diagnosing neuronal reversibility with
acute cerebral infarction was studied using ADC measured
by diffusion weighted imaging (DWI). The subjects were
eleven patients who underwent DWI within 24 hours of onser.
The area of abnormal signal on DWI during the acute stage
was visually compared with that on T2-WI in the subacute
phase. ADC was calculated in the two different abnormal
areas on DWI, which were differentiated by the presence or
absence of abnormality on T2-WI in the subacute phase.

The abnormal signals of three cases showed an obviously
narrowed area on DWI in the acute phase compared with the
abnormality on T2-WT in the sub-acute phase. ADCs of the
| ischemic areas in DWI abnormalities that showed no abnor-

mality on subacute T2-W1 were slightly higher than those
of the infarct areas with remaining abnormal signals on T2-
WL

However, no statistically significant difference was found
between these two regions, because there were large varia-
tions within each pixel.

We considered that the diagnosis of neuronal reversibility
in acute cerebral infarction was difficult using ADC values
only and that other parameters such as perfusion or blood
volume will be necessary to improve diagnostic quality prior
to determining therapy.
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Table 1 Summary of clinical information on the eleven patients with acute cerebral infarction.

Patient Sympton Time (hour) to Time (day) to ‘
No./Age (y) /Sex initial MR Imaging Follow up MR Irmaging
1/87/M Lt.hemiparesis 2 28
2/73/M Motor aphasia 5 30
3/54/F Dysarthria 25 36
4/68/F Rt.hemiparesis 2 20
5/50/F Lt.hemiparesis 1 16
6/51/F Loss of consciousness 12 27
7/60/M Tetraparesis 12 20
8/65/F Li.hemiparesis 12 37
9/72/IM Rt.hemiparesis 24 20
10/69/M Rt.hemiparesis 15 30
11/46/M Aphasia 5 29
7:DWID RH B 5 O (A) & BAM (FRER16~37 = 7

H) 234 A cfetiige (B) & BLELAYIC 2 2 ORUHHEHEA 1L
B L7z, T2-WHZBW TR 2 1708 DA b Z 58 LIk
BRI A I LT L7278, BWiE2 AL b AAL
BOFISICHH & D 2505 B L Bl LB D A % A ik dH
hEL7. AT OiERE(ADC) i b=0D#E{ELD =
10000 W[{E % & &2k L kb7,

D = In(So/S;)/(bi-be)

D : LR E

So 2 EPI T2-WI (b = 0) D55 58 %
S, . DWITDE5REE

by = 1000mm/sec, by = 0mm/sec
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T 72209 HIBAEIRIIZE (FERER 2 ) (2B Tl
ENIMARTE R DT S, DWHZ X 2 REETOHEE
HBTIEFNIDWTERT 2.

= R

A=B, A>BOMRF ZFig. 112777, (2IZA=BTH-
TIEGNI L1 8 Bl TH - 7275, A>B &M S A FER b
3Bl o7 D3 IEFICET S (A - B)FElE L BHFEHG
DADCIZ DV TTable 2 (Z7RT . ADCHE I35 #&AH FE . OH
1% (Core) TIZEA D penumbraffiis & Y 2L NMEAIZH %
5, e 2EHKRELHEMLARLIROON Lo
(Fig. 2).
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Fig. 1 Compari-
sor of the abnormal
area between DWI
of acute phase and
T2-WI of subacute
phase

B: T2-WI of subacute phase

A: DWI of acute phase
Table2 ADC of the penumbra lesion and the core of the ischemic

lesion.
Patient Penumbra Lesion Core of the Ischemic Lesion |
No. ADC % 107° mm?/sec ADC x 10 mm?/sec
1 0.771 0.686
4 0.574 0.582
5 0.661 0.764
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Fig. 2 Comparison of ADC between the penurnbra lesion and
the core of the ischemic lesion
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Perfusion image

Fig. 3 An 87-year-old man who had undergone intraarterial thrombolytic therapy for rt. MCA occlusion.
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