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Evaluation on Major Cerebral Arterial Stenotic Lesions with Three-dimensional
Magnetic Resonance Cisternograms and Coordinated MR CT Angiograms

Toru SATOH
Department of Neurological Surgery, Ryofukai Satoh Neurosurgical Hospital

To evaluate major cerebral arterial stenotic lesions within a cisternal space, the outer wall contours of the arteries
were depicted on three-dimensional (3D) MR cisternograms. The 3D MR cisternograms were reconstructed by per-
spective volume-rendering algorithm from the source volume data obtained from the T2-weighted 3D fast spin-echo
sequence. Those images were compared with coordinated 3D MR angiograms, and then with 3D CT angiograms
through the similar visual projections. The presence of stenotic lesions was indicated by the morphological discrep-
ancy between the outer wall configuration of the itracisternal stenotic artery depicted on the 3D MR cisternograms
and the intraluminal boundary shown on the 3D CT angiograms. With application of these techniques, spatial expan-
sion of the stenotic lesions was able to be visualized. In this way, clinical 3D evaluation of the therapeutic effect on
and follow-up of intracisternal major cerebral arterial stenotic lesions would be possible in patients with acute
ischemic stroke.
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Fig.1 Case 1. A 56-year-old
woman with ischemic stroke due to
stenosis of the left middle cerebral
artery (M2 inferior branch). The
source axial images of the MR cis-

ternogram (A-F), before treatment,
‘depicting the left middle cerebral
artery with a negative shadow ;
contrasted by the cerebrospinal
fluid high signal intensity area. A
moderately high intensity area (ar-
rowheads) showing an intraluminal
thrombus at the beginning of the
.. left M2 inferior branch.
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A: 3D MRC

Fig. 2 Case 1. The perspective
volume-rendering 3D MR cisterno-
grams (A, B) showing almost nor-
mal appearance of the outer wall
configuration of the stenotic M2 in-
ferior branching artery. This is
viewed from the proximal M1
along to the M2 inferior branch (ar-
row in Fig. 1D) (C) and from a
posterolateral projection (arrows
in Fig. 1D) (D). Comparing the
morphological discrepancy among | i
the 3D MRC (A, B), coordinated
3D MR angiograms (C, D) and 3D
CT angiograms (E, F) through simi-
lar projections, respectively, show-
ing the stenotic lesion at the
beginning of the M2 inferior
branch. The posttreatment follow-
up MRC, MRA and CTA showed
the same morphological features
as before treatment, thus disclos-
ing the persistence of the stenotic
lesion.
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Fig. 3 Case 2. An 87-year-old
woman with left cerebral ischemic
stroke due to stenosis of the left
middle cerebral artery (M1-M2 bi-
furcation). The conventional paral-
lel volume-rendering 3D MR an-
giogram (A), before treatment,
showing severe stenosis at the left
M1-M2 bifurcation, especially at
the beginning of the inferior
branch with a gap (arrow). This is
an antero-posterior projection. The
perspective volume-rendering 3D
MR cisternogram (B) depicting the
outer wall contour of the terminal
M1 and M2 junction complex with-
out any stenotic changes. How-
ever, coordinated perspective
volume-rendering MR angiogram
(C) shows the distorted and eccen-
tric concavity of the stenotic lesion
(arrowhead). The post-treatment
parallel volume-rendering 3D MR
angiogram (D) showing the patent
left M1-M2 bifurcation. On com-
paring, though such projections,
the arterial configuration on the
post-treatment 3D CT angiogram
(E) and 3D MR angiogram (F) with
the pretreatment 3D MR cisterno-
gram (B), no significant morpho-
logical discrepancy is observed.
This indicates the complete disap-
pearance of the acute thrombus
formed at the left M1-M2 bifurca-
tion.
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