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Characterization of the Volume Data of Three-dimensional CT and MR
Angiograms for the Delineation of Cerebral Aneurysms

Toru SATOH
Department of Neurological Surgery, Ryofukai Satoh Neurosurgical Hospital

Three-dimensional CT angiography and MR angiography with perspective volume rendering were used to investi-
gate two patients with cerebral aneurysms. Compared with the intraoperative photographs, volume data from CT an-
giogram and MR angiogram were characterized on simulated virtual 3D images with virtual neuro-endoscopic and
transluminal imaging techniques.

In a case of an unruptured double internal carotid (C2) blister aneurysm, CT angiogram showed a configuration of
the distal aneurysm similar to that in the intraoperative photograph, but failed to show the margin of the proximal an-
eurysm adjacent to the anterior clinoid process bone due to a partial volume effect. The MR angiogram represented
both aneurysms and the parent artery, including the C3 C2 internal carotid artery. The whole shape of the aneu-
rysm, however, differed from that in the intraoperative photograph, showing instead an elongation of the aneurysmal
dome.

In a case of a ruptured tiny middle cerebral artery aneurysm, CT angiogram failed to show the subtle bulging of
the aneurysm. In contrast, MR angiogram clearly demonstrated the bulging of the walls at the beginning of the as-
cending and descending branches of the M2, which is consistent with the aneurysmal convolution observed in the in-
traoperative photograph.

In both cases, transluminal images of the 3D CT and MR angiograms represented the intraluminal contour of the
vessel and aneurysmal walls as a series of rings, and allowed a transluminal view from outside the vessel lumen
through the spaces between the rings of the vessel wall. The orifices of the aneurysm and parent arteries were
shown through the vessel and aneurysmal walls, providing an extensive perspective view of the angio-architecture of
the aneurysm.

Morphological configuration of the inner space of the vessel and aneurysm was well visualized on CT angiogram,
which was consistent with the operative view. Due to a partial volume effect, the surrounding bony and venous struc-
tures overlapped with the aneurysm made them indistinguishable from each other. In contrast, the MR angiogram
provided the flow-related volume information, so that dynamics of the flow in the vessel lumen visualized the elonga-
tion of the aneurysmal dome and subtle bulging of the tiny aneurysm.
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Fig.1 (Casel) A 62-yer-old wo-
man with unruptured left internal ca-
rotid (C2) blister aneurysms.
A : Carotid angiography, antero-
posterior projection, showing dou-
ble aneurysms extending laterally at
the C2 portion of the left internal ca-
rotid artery.
B : Intraoperative photograph show-
ing the aneurysms arising from the
anterolateral wall of the patho-
logically enlarged supra-clinoidal
portion of the left internal carotid ar-
tery.
C: Virtual neuro-endoscopic im-
age of 3D-CTA, from a view similar
to that in B, showing the aneurysms.
The margin of the proximal aneu-
rysm (arrow) is obscured by a par-
tial volume effect of the adjacent
anterior clinoid process bone.
D : Transluminal image of the 3D-
CTA, from the same projection as
that in C, showing the vessel wall as
. a series of rings, so that the orifices
of the proximal and distal aneu-
rysms (arrow), and the enlarged in-
ternal carotid artery are represented
directly through the vessel and aneu-
rysmal walls. Spatial expansion of
the aneurysm is provided in relation
to the parent arteries and surround-
ing bony structures.
E : Virtual neuro-endoscopic image
of 3D MRA, from a view similar to
that in B, clearly demonstrating the
both aneurysms and the parent ar-
teries, including the C3 C2 portion
of the internal carotid artery. The
whole shape of the aneurysm is
slightly different from that in B.
~ The dome of the distal aneurysm
was shown to be extended along
the efferent parent artery (arrow-
head).
F : Transluminal image of the 3D
MRA, from the same projection as
that in E, providing an expansive
+ view of the aneurysm, including the
orifices of the distal and proximal
~ aneurysms (arrow), and the en-
~. larged internal carotid artery,
. through the vessel and aneurysmal

/ walls.
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Fig.2 (Case2) A 76 yer-old
man with a ruptured tiny left middle
cerebral artery aneurysm.
A': Carotid angiography, anteropos-
terior projection, fails to demon-
strate the aneurysm.
B : Intraoperative photograph show-
ing the slightly bulging reddish walls
(large arrow) at the MZ% 2 bifurca-
tion just at the beginning of the as-
cending, descending M2 and a
small branch (arrowhead) of the M2.
A small surface vein (small arrow)
is running over the upper margin of
the aneurysm.
C : Virtual neuro-endoscopic image
of 3D CTA, from a view similar to
that in B, showing unremarkable
findings.
D : Transluminal image of the 3D
CTA, from the same projection as
that in C, showing the opening of
the terminal M1 (arrow) at the bifur-
cation, including the basilar artery
(arrowhead) through the vessel wall.
E : Virtual neuro-endoscopic image
of 3D MRA, from a view similar to
that in B, demonstrating the tiny
bulging of the walls at the Mt 2 bi-
furcation (arrow), which is consistent
with the tiny aneurysm observed in
B
F : Transluminal image of the 3D
MRA, from the same projection as
that in E, providing an extensive
view of the aneurysm and parent ar-
teries, including the opening of the
terminal M1 (arrow) and the basilar
artery (arrowhead).
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