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Evaluation of Hyperacute Cerebral Ischemic Lesions with Transparent 3D Visualization of
Echo-planar Diffusion-weighted Magnetic Resonance Imaging

Toru SATOH
Department of Neurological Surgery, Ryofukai Satoh Neurosurgical Hospital

Transparent three-dimensional (3D) visualization of hyperacute cerebral ischemic lesions was reconstructed using
parallel volume-rendering algorithm by selecting the high signal intensity area for ischemic lesion and the low signal
intensity area for parenchymal margin, respectively, from the volume dataset of echo-planar diffusion-weighted mag-
netic resonance imaging (DWI). The 3D DWI can depict the ischemic lesions at the hyperacute stage of cerebral
ischemia, transparently through the contours of brain and ventricular structures. Application of 3D DWI and evalua-
tion of ischemic lesions were discussed in three cases of hyperacute cerebral infarction.
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Fig. 1 (Case 1): A 67-year-old
man with transient ischemic at-
tack due to multiple infarctions in
the right middle cerebral artery
territory.  Diffusion-weighted im-
ages (A-H) show several fresh
ischemic lesions scattered in the
cortical and sub-cortical areas
over the fronto-parieto-occipital
regions. Stereoscopic observation
of the maximum intensity projec-
tion (MIP) of DWI (1, J) shows the
spatial extension of these lesions.
Three-dimensional (3D) DWI (K,
L), selected by the signal intensity
threshold above 260 and more,
represents these lesions three-di-
mensionally with color rendered
in red, and the contours of the
brain surface and ventricles in

gray.
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Fig. 2 (Case 2): An 83-year-old
man with double ischemic events
during the treatment of a fresh in-
farction. DWI, examined 24
hours after the onset, shows a
high signal intensity area in the
left occipital lobe. Stereoscopic
observation of the MIP (A, B)
and 3D DWI (G, H) show the
spatial extension of a single fresh
infarction. In the following two
days, another fresh infarction oc-
curred at the area of the left co-
rona radiata area and was
confirmed by MIP (C, D) and 3D
DWI (I, J). On the 27th day, one
more fresh infarction was ob-
served at the left frontal to the
operculofrontal area (E, F, K, L).
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Fig. 3 (Case 3): An 85-year-old
man showing right hemiplegia
and angular signs with recanali-
zation of the obliterated left mid-
dle cerebral artery by the throm-
bolytic therapy. DWI, examined
30 minutes after the onset,
shows a slightly high signal inten-
sity area in the corona radiata.
Stereoscopic observation of the
MIP (A, B) and 3D DWI (C, D)
shows the spatial extension of the
fresh ischemic lesion. MR angio-
gram (E, F), left anteroposterior
projection, shows complete oblit-
eration of the left angular artery
(arrow). Immediately after the in-
travenous administration of uroki-
nase, the angular artery recana-
lized partially with the complete
resolution of motor paralysis. On
the following MIP (G, H) and 3D
DWI (1, J), examined 24 hours af-
ter the onset, the ischemic le-
sions are shown to extend into
the left temporo-occipito-parietal
area, but the initial ischemic le-
sion observed in the corona radi-
ata area has disappeared. MR
angiogram (K, L), left anteropos-
terior projection, confirms the
patency of the previously oc-
cluded angular artery (arrow-
heads).
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