|

) <

The University of Osaka
Institutional Knowledge Archive
Title “Brain Attack”BFf DMRI-MRIIC & 2 B2 MEHA RN AE
2=, RERBNIR SR 72 OO FL1M

Author(s) |&A, X&

Citation |HAXAEZFHRARFHMSS. 1999, 59(5), p. 163-169

Version Type|VoR

URL https://hdl. handle.net/11094/15932

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



O: n@

"Brain Attack"F{DOMRI
—MRIIZ X %8R ZE, PNSRB)IRPEAE O 374 —

=4
F /I~

]

INFER KA BATRREEFHE

Current Techniques in MR Imaging of
Cerebral Infarction

Shigeki Aoki

The imaging of cerebral infarction is a current topic now
that the usefulness of both thrombolysis for hyperacute
infarction and carotid endarterectomy has been established.
Diffusion-weighted imaging (DWI) by EPI is a highly sen-
sitive method of detzcting hyperacute infarction, Further, the
combination of DWTI and perfusion MR makes it possible
to detect hyperacute infarction as well as predict the final
size of infarction. Contrast-enhanced MRA can demonstrate
carotid bifurcation without flow-related signal loss within
30 seconds and can visualize major cervical arteries from
the aortic arch to the circle of Willis.
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Fig. 1 A 62-year-old man with hyperacute infarction (45 minutes).
FLAIR-based isotropic diffusion-weighted image (b = 1000 sec/mm2) (A)
scanned at 45 minutes after onset shows a significantly high-intensity area
in the left frontal lobe with surrounding faint high intensity.

Perfusion MR image (B) (CBV map) obtained with contrast material shows
decreased blood volume in the left frontal lobe of the MCA territory as well
as in both anteromedial frantal lobes of the ACA territory. The decreased
CBV area is larger than the high signal area on DWI. The decreased CBV
area outside the high signal area on DWI is considered to be mostly penum-
bra.

Catheter angiography was performed just after this MR image showed thrombi
in the MCA and ACA branches. Intraarterial thrombolysis was performed,
and most thrombi except those in the left ACA branch disappeared within 3
hours.

T2-weighted image one week after onset(C) shows newly recognized high
signal areas in the left frontal lobe of the MCA territory and in the left medial
frontal lobe of the ACA territory. The former corresponds to the high-inten-
sity area in the DWI(A). The latter is considered to have developed after
initial MR imaging due fo the delay of thrombolysis in this territory. Other
high signals can be seen on the T2-weighted image on the first day as well
and are considered to represent old infarction/ischemic change.
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Fig. 2 A 73-year-old man
with hyperacute infarction (3
hours).

FLAIR-based diffusion-
weighted image shows a
high-intensity area in the
posterior MCA territory (A).
Ferfusion MR image shows
decreased CBV in the same
region. There is no significant
ischemic penumbra. Throm-
bolysis was not performed.
Initial T2-weighted image (C)
fails to demonstrate signal
change at that lesion. Follow
up T2-weighted image (D)
shows a high-intensity area
that is almost same as the
initial DWI.
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Fig.5 A 46-year-old man with Wallenberg syndrome for 10 days.

Thresholds of ischemia
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0 20 40 60 80 100%

) ‘1\
reversible neurologic deficit

\ transmission failure

\ cell death (membrane failure)

Fig. 4 Several thresholds of ischemia/infarction.
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T2-weighted image (A) shows faint high signal intensity in the left lateral medulla. Diffusion-weighted image shows definite high signal
intensity at the same portion, lending credibility to the T2WI finding. DWI also indicates that the lesion is relatively new (within 2 weeks).
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Table 1 High signal intensity lesions on diffusion-weighted imaging
other than acute hematoma

Seizure focus

Encephalitis

T2 shine-through

Cell death except infarction
Subacute hematoma
Abscess

Spongiform encephalopathy

Fig. 8 A 79-year-old man
with left ICA stenosis.
First-pass (first phase) con-
trast-enhanced MRA(A) with
original coronal plane shows
overview of the cervical arter-
ies. Targeting MIP of the first
(B) and second (C) phase CE
MRA and IA DSA(D) in the
lateral view show irregular
plaque and stenosis. MRA of
first phase shows blurring ar-
tifact mainly due to low sag-
ittal spatial resalution. Axial
image of the second phase
(E) shows eccentric irregular
plaque.
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Fig. 7 A 35-year-old woman with arteritis.

First-pass CE MRA (A) shows & dilated right common carotid ar-

tery and occlusion of the left common carotid and left subclavian

arteries. Axial image of the second phase shows marked thick-
(A)  ening of the carotid wall.
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