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Transluminal Imaging of Three-dimensional MR Angiography for the Delineation of Cerebral Aneurysms
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Summary : We used transluminal imaging with perspective volume rendering of magnetic resonance
angiography in patients with unruptured cerebral aneurysms. Selective changes in the opacity chart of
signal intensity values, based on a spiked peak curve, represented the contour of the vessel and
aneurysmal walls as a series of rings.

This representation provided transluminal views from inside or outside the vessel lumen through the
spaces between the rings. This imaging technique allowed direct visualization of underlying objects and
offered an extensive perspective view of the architecture of an aneurysm, including its parent arteries.
The images go through the overlying vessel or aneurysmal walls, or both, in a single view. Transluminal
imaging may provide useful adjunct information regarding intra- and extraluminal perspectives required for
the diagnosis of cerebral aneurysms. It may also be used to simulate interventional and surgical
procedures being considered to treat cerebral aneurysms.
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Fig. 1 Schematic illustration of opacity curves used in the opacity chart of MR signal intensity values for virtual

neuro-endoscopic images, VNE (a), virtual vascular endoscopic images, VVE (b) and transluminal imaging, TL (¢).

Effect of the opacity curve on rendering images is studied by changing each opacity curve (d-h).
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Fig. 2 A 63-year-old woman with an unruptured middle cerebral artery aneurysm (Case 1).

a: 3D-MRA image. superior-inferior direction. Large and small arrows indicate the viewing perspectives for the VNE
and for the VVE., respectively. The aneurysm appears to arise at the horizontal portion (M1) of the left middle
cerebral artery with a frontotemporal artery branched directly from the aneurysmal dome.

b: 3-D MRA VNE image, left frontal projection, indicated by a large arrow on the image a.

¢: An image consisting of the climbing slope portion in the opacity curve as shown in Fig. 1 d, representing the vessel
wall as a series of rings.

d: An image selected by the opacity curve as shown in Fig. 1 e, showing volume data over 220 on the opacity chart,
demonstrating the vascular structure without its wall.

e: TL image from the same projection as that in b. The orifices of the aneurysm and the branching artery coincide at
the neck and its dome as they pass through the wall of the aneurysm.

f: VVE image viewed from inside the middle cerebral artery (M1), shown by a small arrow on the image a. The
orifices of the aneurysm and the branching artery coincide at the neck and its dome as they pass directly inside the
parent artery.

g: TL image. from the same perspectives as that in f. demonstrates an aneurysm with its parent and branching arteries
with their running courses, passing through the vessel.

h: VVE image consisted of the volume data in the declining slope between 220-180 in the opacity curve represented

in red. and the residual volume data below 180 represented in blue.
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Fig. 3 A 55-year old man with an unruptured anterior communicating artery aneurysm with blebs directed inferiorly and

laterally (Case 2).

a: 3D-MRA image, anterior-posterior projection. Large and small arrows indicate the viewing points for the VNE (c-f) and for

the VVE (g, h). respectively.
b: An operative view of the aneurysm.

¢: 3-D MRA VNE image indicated by a large arrow on the image a, representing the similar projection as shown on the photo.

The aneurysm appears to arise from the left anterior cerebral artery (A1) and the anterior communicating artery.

d: TL image from the same projection as that in ¢. TL image represents the vessel wall as a series of rings, so that the lateral

margin of the inferior bleb and orifices of the left Al, left A2, and right A2 coincide at the neck, where they pass through the

wall of the aneurysm.

e, f: TL images represented by the opacity curve with the square peak between 180-220 (Fig. 1 g), and 160-240 (Fig. 1 h),

respectively.

g: VVE image viewed from inside the left Al, as indicated by a small arrow on the image a.

h: TL image. from the same perspectives as that in the image g, represents the aneurysmal blebs, with the orifice of the right A2

and its running course.
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