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Computed Tomogram :
Full Scan Versus Half Scan

Haruo Saito"*, Nobuyuki Watabe?,

Toshio Nitta", Shoki Takahashi?
and Kiyohiko Sakamoto?® S —
Artifacts seen on computed tomograms

Introduction

1 RO 2 % » > B OB CT @il Tk, + (CTs) have long been a confounding factor in
FLTLBoOB X icRETS 2 BERET—F 77 2 the diagnosis of aortic dissection or bron-
FASHIR L, KREVIRMBEL RIS F B chiectasis”~¥. Occasionally, double-contour
bLWiEE bbb, ZO28EBRRT—F77 7 F images of the aortic root and the pulmonary
t&, hall-scan IZ BHEECS & & H—HE & L TaEa vessels can be seen on the chest CT whose scan
TE 52 EH%\, full-scan & half-scan & T
L, SNb6DT—F77 7 | OWMBUEEZRETL
7z, KEhARAEH @ 2 | ¥ full-scan @ 38/50 T
@, ZD9 b 31 EHirid half-scan I BT

times were 1.0 sec. We recently noticed that
these artifacts usually were seen on full-scan
CT images, and that some of them became

% b - L TEBEINS. WA EOEET unclear on each reconstructed half-scan image.
Y, full-scan T2 EfEE&IC ALz, HHER L 72 half- Therefore, this study was carried out to demon-
scan TH—OBRME & L TR S Lz i E 52 strate the clinical usefulness of differentiating
AXET, T=F77 7+ EHHN5MEH 25/ double-contour artifacts from bona fide lesions

150 Ml o Bilfi BF TH#R 8 S 172, — 7, half-scan Tl
KEYRIETE O EFE A 19/50 T - 4 - 72, 28
BT —F 777 FE2BRAT2HCWE TR
half-scan 27 % L \»4%, half-scan @ & T3 HEi{$ 47
ML b Z L, FREROEEGANHBE L L B2 T—F Materials and Methods

by comparing the full- and half-scan recon-
structed CT images.

Research Code No. : 506.1, 507.1 ) <
A TCT-900 S Scanner (Toshiba, Japan), with
Key words : CT, Lung, Heart and great vessels,
Avrtifact, Motion artifact

a continuously rotating CT system, was used in

this study. Using this scanner, it was possible to
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obtain 1.0 sec full-scan images using the data
from all detectors set around the gantry (360
degrees) ; and each reconstructed half-scan
image, about 240 degrees, was obtained from
the data from the corresponding half-scan (180
degrees) plus the fan beam angle of the detec-
tors (60 degrees).

To evaluate the frequency of the artifacts on
clinical chest CT, we used chest CT examina-
tions of 25 patients which were performed for a
variety of non-selected indications. None of the
patients were diagnosed as having aortic dissec-
tion nor bronchiectasis. All studies included
images from the base of the heart through the
aortic arch. In all patients, CT examination
without and with the contrast medium were
made. Scan time, thickness, and the gap
between sections were 1.0 sec, 5 mm, and 5 mm,

respectively. All scans were obtained at full
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Fig. 1(&), (30 A full scan image (A) and its reconstructed half scan image (B) at the level of
the proximal ascending aorta. The apparent double contour of the ascending aorta (arrows)

inspiration. We obtained full-scan images in all
sections. Then, we reconstructed half-scan
images in three selected sections of the CT with
the contrast medium: the level of proximal
ascending aorta, and the 3-cm caudal and 3-cm
cranial levels. We used these three pairs in each
examination, a total of 75 pairs (25 patients), to -
compare the full-scan images with the recon-
structed half-scan images.

The artifacts expressed in this study were as
follows: (1) an apparent intimal flap and/or
double lumen of the ascending aorta (Fig. 1
(A)Y, (2) the blurring of the contour of the
ascending aorta (Fig. 1(B), (3) the double con-
tour of the left ventricular posterior wall (Fig.
2 (1), (4) the double-fissure sign®, not shown in
the figure, and (5) a double contour of the
pulmonary vessels (Fig. 2(4))¥. Images were

reviewed together by two observers.

B

and the blurring artifact of the contour of the ascending aorta (open arrow) can be seen.

Artifacts in this case are too obvious to misdiagnose as bona fida lesions.
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Fig. 2(8),(B) A full scan image (A) and its reconstructed
half scan image (B) at the level of 3-cm caudal to the
proximal ascending aorta. The double contour of the
left ventricular posterior wall (arrow) and pulmonary
vessels (open arrow) were seen only in the full-scan

Results

Double-contour artifacts at the ascending
aorta were depicted in 38 of 50 full-scan CT
images (76%), 31 of which (82%) became
unclear on each reconstructed half-scan image.
Blurring of the contour of the ascending aorta
was depicted in 19 of 50 reconstructed half-scan
images (38%), 10 of which (53%) appeared
normal in the corresponding full-scan images
(Table 1).

In Table 2, the number of double-contour
artifacts seen on the full-scan images, which
became unclear on each reconstructed half-scan
image, are given. Double-contour artifacts of
the pulmonary vessels were shown in 20 of 75
full-scan CT images (33%) in the left lung
fields, and in 5 of 75 ones (7%) in the right lung
fields. Double-contour artifacts of the posterior
wall of the left ventricle were shown in 13 of 25
full-scan CT images (52%).

The noise levels on reconstructed half-scan
CT images were higher than the corresponding
full-scan images (Figs. 1, 2).

image. ;
Discussion
Technological developments in the field of
CT scanners have allowed scan times to be
Table 1 Artifacts at the ascending aorta
double contour blurring of contour
level full- half- full half
of none scan scan both none scan scan both
scan only only only only
3.0em 5
cranial 5 17 0 16 0 5 4
£l ,
_— (20%) (68%) (12%) (64%) (20%) (16%)
proximal !
ascendin g = 0 L5 0 ° G
1 E
£ (8%  (56%) (16%) | (60%) (20%)  (20%)
aorta
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Table 2 Double contours on full-scan images

-t 1
level of fissures pulmonary vessels Epse
wall of left
Scaris I L T e )
left right left right ventricle
3.0cm 4
. 0 0 X 0
cranial level (16%)
roximal
je«ce):ding g 0 ¥ 2
‘ (8%) (36%) (8%)
aorta
3.0cm 0 0 7 3 13
caudal level (28%) (12%) (52%)

reduced to as little as 1.0sec, even in 3rd
generation CT scanners, and double-contour
artifacts have been demonstrated on chest CT
at these scan times”~%, The authors have expe-
rienced double-contour artifacts and blurred
artifacts on chest CT when the scan time was
1.0sec. In the present study, some of the
double-contour artifacts found on the full-scan
CT images becarme unclear on each reconstruct-
ed half-scan image, but the half-scan images
have higher noise levels and have a greater
number of artifacts, such as blurring, compared
to full-scan images.

Mayo et al. speculated that the double-fissure
artifact was caused by fine structures in the
lung which contributed significantly to x-ray
attenuation only when they were viewed end on
or from a position perpendicular to the x-ray
beam. The result was that motion that occurred
between those points in time when the beam
was tangent was not observed in the scan.
Therefore, one did not see a conventional spray
artifact but rather saw two well-resolved
lines”. Although this hypothesis may partly
explain the cause of the double-contour arti-
facts on full-scan images, it cannot explain the
low detection rate of the double-contour arti-
facts on the reconstructed half-scan CT because
0.6 sec, the scan time of the half-scan, was not

FH.64FE4 A258

short enough to eliminate the effect of the
cardiac motion.

Yang et al. clearly showed the cause of strea-
king artifacts on the translate-rotate scanning
geometry and also predicted that the fan beam
geometry should result in different streaking
characteristics®. It is the opinion of the present
authors that the double-contour and the blur-
ring artifacts found on the chest CT arise from
cardiac motion, about 1 beat/sec, during image
acquisition, and also that the fan beam irradia-
the filtered back-
projection technique for image constraction in

tion mechanism and

CT may also contribute the formation of these
artifacts.

We used 5mm sections in this study. The
artifactual bronchiectasis and the double-
fissure sign were apparent in thin-section CT
images®?®, Therefore, the incidence of the arti-
facts in different section thickness, such as 1
should be

examined. And one practical problem in our

mm, 2mm, and 10mm et al
approach is the narrow raw data area of the
disc drive on a usual CT scanner. Thus, we
should review the examination quickly after its
completion, and decide on which sections half-
scan reconstructions should be done.

On the newer fast scanners with scan times of
the double-contour artifacts

about 1.0 sec,

11
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mainly caused by cardiac motion were some-
times experienced on full-scan chest CT which
may falsely be interpreted as evidence of a
lesion. Some of these artifacts could be distin-
guished from lesions because they became un-

clear on each reconstructed half-scan image,
but the half-scan images have poorer resolution,
higher noise levels, and blurring. Therefore, a
comparison of both full-scan and reconstructed

half-scan images in chest CT should be perfor-

med to differentiate double-contour artifacts
from bona fide lesions resulting from aortic
dissection or bronchiectasis.

Conclusion

With scan times of about 1.0sec, double
contour artifacts caused by cardiac motion
could be seen on full-scan chest CTs. Examina-
tions of 25 patients showed that double-contour
artifacts could be seen on full-scan CT, and

some of these artifacts became unclear on each
reconstructed half-scan image. However, half-
scan images were noisier than full-scan images,
and blurred artifacts became apparent on half-
scan images. Therefore, a comparison of both
full-scan and reconstructed half-scan images in
chest CT should be performed to differentiate
double-contour artifacts from bona fide lesions.
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