Fig. 1: Relationship
between the image
matrix and the
reconstruction field size.
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and Simultaneous Dose Reduction
with the Multi-slice CT: Aquilion Multi

Introduction Blobel |,
Since the introduction of Rogalla P,

multi-slice computerized to- Bohner G,

mography (MS-CT), several Mews |

authors have reported an in-

creased exposure to radiation

when using the manufacturer-

specific protocols compared with the previous
technique of single-slice computerized tomo-
graphy (S5-CT).

On the basis of comprehensive dose mea-
surements conducted on a phantom, a study
by S. M. Giacomuzzi et al' reported that the
mean dose in the abdominal and thoracic re-
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gions increased by a factor of 2.6 and

in the petrous bone region by a factor

of 1.5 when compared with 55-CT. A

study by M. Cohen et al* presented at

the ECR 2000 in Vienna, Austria de-

scribed a dose increase with the stan-
dard abdominal protocol by a factor of 1.6 and
with the standard thoracic protocol by a factor
of 4 in the CTDly, o value in MS-CT versus the
prior application with SS-CT. The following ar-
ticle considers the possibilities of dose reduc-
tion through protocol optimization in combi-
nation with the detector design and the
reconstruction algorithms realized in the Aqui-
lion Multi 4-slice CT.

When evaluating the patient-effective radia-
tion dose in terms of the radiation dose, much
of the discussion concerns the overbeaming in
small slices and the associated increased dose. It
is undisputed that overbeaming, due to side ra-
diation in the cone angle that does not contri-
bute to image formation, results in an additio-
nal dose load on the patient when undergoing
an examination with a multi-slice CT; this is re-
latively elevated in smaller slices. On the other
hand, a small slice thickness is the prerequisite
for high resolution in the x-y plane and to an
even greater degree for the multiplanar resolu-
tions in the x-z or y-z plain. The following con-
siders both of these aspects and weighs one
against the other in light of the objective of pro-
tocol optimization,

Discussion of Resolution

The abdomen and the thorax are examined
with a scan field width of approximately 420 -
500 mm. With a reconstruction matrix of 512
% 512 pixels an achievable resolution of ap-
proximately 0.8 — 1 mm results in the x-y pla-
ne solely from the limitation of the number of
pixels. In this case a scan slice width of 1 mm
is an optimum for the examination protocol
setting. The MUSCOT reconstruction proce-
dure (Multi-Slice Cone Beam Tomography)
with a 1 mm scan slice thickness resolves the
objects at a distance of 0.8 mm in the z direc-
tion with high contrast. Therefore, as the smal-
lest volume/image element, the isotropic voxel
has a size of 0.8 mm.







