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Delineation of the Cisternal Architecture with Three-dimensional CT
Cisternography and Its Transparent Imaging

Toru SATOH
Department of Neurological Surgery, Ryofukai Satoh Neurosurgical Hospital

We used three-dimensional imaging of the cisternal architecture with perspective volume rendering of CT cister-
nography in patients with unruptured cerebral aneurysms. Selective changes in the opacity chart of computed tomo-
graphic values, based on the use of a function of downward slope, represented the contour of the structures located
in the cisternal space. In addition to this, using a spiked peak curve, it was possible to show the contour of the outer
wall of the cisternal structures as a series of rings, which provided a transparent view inside and/or outside the cis-
tern through the spaces between the rings. Transparent imaging technique allowed direct visualization of the under-
lying objects and offered an extensive perspective view of the anatomical architecture of the cisternal structure,
including an aneurysm, major basal arteries and optic pathway, in a single view. Three-dimensional CT cisternogra-
phy may be a useful adjunct for the diagnosis of the cisternal architecture in relation to the surrounding cerebrospi-
nal fluid, and for simulation of the surgical procedures considered for lesions occupying intra-cisternal space,
including cerebral aneurysms.
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Fig.1 A 60-year-old man with
an unruptured anterior communi-
cating artery aneurysm (Casel). A :
3D CT angiogram, axial projec-
tion, showing the aneurysm 7mm
in diameter, arising at the right A1-
A2 junction with the dominant
right A1. B: CT cisternogram, ax-
ial projection, showing an aneu-
rysm as a negative shadow,

located in the interhemispheric fis-
sure above the optic chiasm. C:
3D CT cisterogram, viewed from
the above, showing the outer fea-
ture of the aneurysm (arrow) with
the right A1 (small arrowhead)
and A2 (large arrowhead). D : 3D
CT cisterogram, viewed from the
bottom, showing the contour of
the aneurysm (arrow) with the right
Al (small arrowhead) and left A2
(large arrowhead), through the tri-
angular space, consisting of the bi-
lateral frontal rectal gyri (RG) and
the optic chiasm (OC). Below the
chiasm, the pituitary stalk (PS), the
basilar artery (BA), and the poste-
rior cerebral artery (PCA) are
shown. E: 3D CT cisterogram,

viewed from the right upper corner
of the optic chiasm, showing the
running course of the right Al
(small arrowhead) and the left A2
(large arrowhead), towards and
back from the aneurysmal neck (ar-
row), respectively. F: Operative
photo, from a similar projection to
that in E, represents the right A1l
(small arrowhead) and the left A2
(large arrowhead), and the neck
of the aneurysm (arrow). Most of
the aneurysmal dome is hidden by
the overlying bilateral frontal rectal
giri, similar to the findings in E.
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Fig.2 A 77-year-old man with
an unruptured right middle cere-
bral artery aneurysm (Case 2). A :

3D CT cisterogram, viewed from |

the right side in the sylvian fissure,
showing the contour of the aneu-
rysm (arrow) with the right M1
(small arrowhead) and the superior-
and inferior-M2 branches (large ar-
rowheads), with sylvian veins (SV).

The contour of the aneurysm in |

the cisternal space is represented
in relation to the surrounding struc-
tures, consisting of the frontal (FB),
temporal brain surfaces (TB) and
cranial base bone. B : Transparent
3D CT cisternogram, viewed from

the same projection as that in A, |

showing an extensive transparent
view of the angioarchitecture of the
aneurysm. The orifice of the par-
ent M1 (arrowhead) is represented

transparently through the aneurys-

mal dome. C: Three-dimensional
CT cisterogram, viewed from
above the tuberculum sellae, show-
ing the optic nerve and chiasm (ar-
row), the carotid arteries and the
A1-A2 complex (arrowheads). D :
Transparent 3D CT cisterogram,

viewed from the same projection §
as that in C, showing an extensive | {#%
transparent view of the angioarchi- |

tecture of the aneurysm. E : Trans-

parent 3D CT cisterogram, viewed Sz
from the above, showing an exten- &7
sive transparent view of the A1-A2 S8

complex (A1-A2) in relation to the
optic chiasm (OC) and the left
frontal rectal gyrus (RG). F : Trans-
parent 3D CT cisternogram, viewed
from inside the left frontal rectal
gyrus, showing a virtual extensive
view of the vessels and ner-ves
through the brain parenchyma.
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