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Endoluminal Diagnosis of Cerebral Aneurysms with Virtual Vascular Endoscopic Imaging of
3D-MR Angiography
by
Toru Satoh, M.D.
from
Department of Neurological Surgery, Ryofukai Satoh Neurosurgical Hospital

Endoluminal evaluation was done with virtual vascular endoscopic imaging (VVE) using perspective volume
rendering of 3D-MR angiography in 4 cases of unruptured cerebral aneurysms. Virtual endoluminal observation of
the aneurysms in relation to their parent arteries was done from inside the parent arteries or in the intra-aneurys-
mal space. VVE delineated the orifices of the cerebral aneurysms and intra—aneurysmal spaces through the parent
arteries. In a patient with a middle cerebral artery aneurysm, the direct opening of the efferent parent artery from
the dome of the aneurysm was clearly demonstrated. Images of the aneurysms from the intra-aneurysmal space
delineated the concave bleb of the inner wall of the aneurysms and the orifices of the parent arteries at the neck of
the aneurysms. In a large aneurysm, the intra—aneurysmal structure may be incomplete due to flow artifact of the
source volume data set. Viewing points are indicated by arrows shown either on the source axial images, recon-
structed coronal and sagittal images, and reconstructed volume-rendering three-dimensional MR angiograms.
These images provided the precise endoluminal orientation of VVE. The software we used shortened the recon-
struction time (30 sec) to facilitate the clinical applications of VVE.

As an alternative to “real” intravascular endoscopy, VVE imaging of 3D-MRA may have a role in preopera-
tive evaluation and simulation of interventional procedures, such as GDC coil embolization of cerebral aneurysms.
Additionally, observation of the orifices of parent arteries and intra—aneurysmal spaces with VVE may be useful for
the endoluminal diagnosis of cerebral aneurysms.
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BRL, BLHEEUADRLELRESZREL 2%, 20
A ¥ F WS B o= L, IR o2, £
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BLEINR & BaBhIRIS &5 & ORI ImAs o L RE S A28 5 14
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Fig.1 Images from a 73-year-old woman with a left middle cerebral artery
aneurysm

The aneurysm was discovered incidentally on the source MRA image (A)and 3D-
MRA image (B) (arrowheads).

The observation point for virtual vascular endoscopy (VVE) (C) is indicated by
the arrows on the reference images (A, B). The VVE image (C) shows the orifice
of the aneurysm arising directly from the parent M1 artery (large arrow) . The orifice
of a branch artery running anterolaterally along the aneurysm is identified at the dome
of the aneurysm (small arrow) .

The 3D-CTA shows the similar configuration of the aneurysm and its parent arter-
ies (D).

A, B, D : Superoinferior view
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Fig. 2 Images from a 46-year-old man with a left middle cerebral artery
aneurysm

The aneurysm was discovered incidentally on 3D-MRA images (A, B) (arrow-
heads). The observation point on the inner portion of the parent artery for VVE (C)
is indicated by the arrows on the 3D-MRA images (A, B). The orifices of the
aneurysm (small arrow) and the efferent M2 parent arteries (large arrows) are well
visualized on the VVE image (C) and are confirmed on the operative view (D).
A ! Superoinferior view B : Anteroposterior view
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Fig. 3 Images from a 63-year-old man with a left internal carotid artery
aneurysm (large arrowhead) and an anterior communicating artery
aneurysm (small arrowhead) discovered incidentally on 3D-MRA
images (A: Anteroposterior view, B: Right lateral view)

The observation point for VVE (C) from the inner aspect of the aneurysm is indi-
cated by the arrows on the reference images (A, B). The VVE image (C) shows
represents the orifice of the aneurysm arising from the distal portion of C3 of the
internal carotid artery (arrows). The carotid angiogram (anteroposterior view) rep-
resents the similar configuration of the aneurysm (arrowhead) and its parent arter-
ies (D).
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Fig. 4 Images from a 71-year-old woman with an anterior communicating
artery aneurysm

The aneurysm was discovered incidentally on 3D-MRA images (arrowhead). The
observation point from inside the aneurysm for VVE (C) is indicated by the arrows
on the reference images (A, B). The VVE image shows the inner aspect of the bleb at
the top of the aneurysm. The orifices of the parent arteries (the dominant left Al, the
slender right Al, and bilateral A2) are delineated at the bottom of the aneurysm
(large arrows). Note the spotty pseudo-shadow above the left A2 orifice (small
arrow) , which represents the flow artifact in the large aneurysm. The 3D-CTA shows
the similar configuration of the aneurysm and its parent arteries (D).
A, D : Superoinferior view B : Anteroposterior view
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LFE TVVE BIAHZ b virtual colonoscopy, virtual bron-
choscopy 7 £ K, 84 EOEHEEREZ XL o4 D

HRTHEHARICH SN TV RYY7 7% 3D-CTA S
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