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(Abstract|

Computed tomography has made two major evolutionary leaps in the past decade. The
first of these occurred in the early 1990s with the introduction of the spiral CT' scanner, with
simultaneous patient translation and data acquisition. The development of spiral CT has
permitted volumetric data acquisition within a relatively short time.

The second leap occurred recently, with introduction of the multi-detector row CT
scanner. The new technologies that made the MDCT system possible include the
(levelnpmenl of multislice detectors to permit simultaneous multislice (usually 4 or 8
channels) acquisition, and a multislice reconstruction algorithm. The completion of these
technologies has enabled the development of MDCT scanners that are expected to be
superior in terms of both temporal and spatial (Z-axis) resolution compared with

conventional, single-detector row spiral CT scanners.

Improvement in temporal resolution has been achieved by the introduction of
subsecond gantry rotation with multislice data acquisition. A shortening in the time needed
for examination, approximately 1/4~1/8 of the time of conventional spiral CT, makes it
easier for patients to hold their breath and faster acquisition time for images allows motion
free studies of moving organs such as the lungs and heart. Improvement in Z-axis resolution
is important for obtaining CT images with a high level of diagnostic confidence. MDCT
examination with a small helical pitch vield high-quality axial CT images with less partial
volume effects, and sufficient large anatomical coverage without delerioration of the Z-axis
spatial resolution can be obtained with a large helical pitch.

The development of MDCT created exciting opportunities for diagnostic imaging. Even
now, improvements and refinements to these CT scanners are being vigorously made ; the
potential and usefulness ol CT are expected to expand in the fulure.
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Fig.1 Detector configuration of 4-channel multi-detector row CT scanner (GE LightSpeed QX/i).

Table 1. Clinical applications of MDCT examination

Head and neck
CT angiography, CT perfusion
Chest
CT angiography (aorta, pulmonary artery), High resolution CT (lung cancer screening) , CT
guided hiopsy
Heart
Coronary calcification scoring, Coronary CT angiography, Congenital cardiovascular anomaly
Abdomen and pelvis
Multiphasic dynamic CT, CT angiography (peripheral artery) , CT venography, CT portography
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Fig.2 The catheter angiography in patient with coarctation of aorta and patent ductus arteriosus by

the retrograde radial injection (16D.F).

The patent ductus arteriosus is clearly depicted (arrow) . but there is no information about

arch anomaly.

Fig.3 MDCT angiography of the same patient with coarctation of aorta and patent ductus arteriosus.
The left image demonstrates coarctation of the aorta (arrow) and the right image shows the

patent ductus arteriosus (arrowhead) .
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Fig.4 MDCT angiography in patient with Truncus Arteriosus (type | ). aortic interruption (type

B), patent ductus arteriosus, aberrant origin of the right subclavian artery, and partial
anomalous pulmonary venous return (12D.1°).

MDCTA was performed with 5 mL contrast material. Scanning time was 10 seconds. Complex
cardiovascular anomalies are nicely demonstrated by maximum intensity projection images.
TA : Truncus Arieriosus, AA : ascending aorta, MPA : main pulmonary artery, PDA : patent
ductus arteriosus, PAPVR(D : partial anomalous pulmonary venous return to the superior
vena cava, PAPVR(®) : partial anomalous pulmonary venous return to the left hepatic vein,

Fig.5

8

MDCT angiographic (left) and CT bronchoscopic images in patient with post operative
state of Truncus Arteriosus, aortic interruption, and patent ductus arteriosus (14M, same
patient with Fig.4).

The aortic arch {arrow) is reconstructed, The left main bronchus (arrowhead) is severely
compressed by the dilated left pulmonary artery. RSCA : the aberrant origin of the right
subclavian artery.
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| Fig.6 Coronary MDCT angiography in
patient with Kawasaki disease
(6Yr.F).

A large aneurysm of the proximal
left descending artery (arrow)
with intraluminal thrombus
(arrowhead) is demonstrated.
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