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Table 1 Effect of detector collimation

Detector collimation (mm) 1 2 3 6

Average point 3.0 33 30 23

Table 2 Effect of table speed
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(mm/sec)
Average point 33 33 3.0 2.7
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Table 3 Effect of tube electric current

Tube electric current 50

(mA) 100 150 200 250

27 27 30 33 3.7

Table 4 Effect of reconstruction interval

Reconstruction interval 03

- 0.5 1 2 3

40 40 33 30 27

Table 5 Effect of algorithm

Algorithm lung mediastinum

1.3 3.7

Table 6 Effect of interpolation method

Interpolation method

7 — 180 360

3.7 33
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The internal lumen of the central airway is roughly depicted in 1 mm intervals.

3D coronal image of the central airway. The effect of the change in detector collimation; A=1, B=2, C=3 and D=
6 mm. (3 mm/sec table speed, | mm reconstruction interval)

As the detector collimation is thinner, the 3D image
Although the internal lumen

surface of the central airway is smooth, detailed changes are unclear at 6 mm intervals.

S0, FNCEBT—F 7727 FSEINT b7k
FEZ2 6Nz, KD CT Tk XBE—LERHEL T2
ARG A D REEDSEE L, BRI L DR 2 b 0D
D, mTHHFBIEZ TLE> Tz, ~U AV CT
TIHIEFRRICHRE T 5 72 O IR IC B THES OB
mbizeA iz, BEOHGNIEONS,

2. BEMEREREICOWT

ANV ANVCT THEYFEVWIHLOLEEZD /NS
A= —MEAEN TS, XFE—ABIHT 5 1
[mixd 7z b OEEBREEHCH Y, | /I 1 EERS
LTI, | EfEdD 7 D OBEERBEIEES X fRE—

LAETE ST E TS,
XE—L2BICN L CERBEEE * LT 5 L
EPHIZ BN IL < 72 253, EEBEIEE 135N A
A ABWCHBEL, MAMEERRICEE Y XTI
0, REAEOERSMEREIFET T4, LrLERLOD
SRR R & X R — AR i LEEBEIHRE O
HEX Dot FEA) AV CT TRE Y F28
| DB, XME—AREELEHIA T4 ABRIZTIZITEL
W, B FE 2L THERA T A AR 30%
WIDATHEDL? L2k D, LichhoTHRS72D
XME—L2BLEEBEEE 2R CICT 5 2 L E
F L WLHS, BEHi 2 2 519 57201 X fRE—L B

(3)



Fig.2 3D coronal image of the central airway. The effect of the change in table speed ; A=1, B=2, C=3 and D=5 mm/
sec. (I mm detector collimation, | mm reconstruction interval) As the table speed is slow, the 3D image is better. At
2 mm/sec and 1 mm/sec, there is no great difference visually : both depict detailed changes of the internal lumen surface
of the central airway. Detailed changes are unclear at 3 mm/sec and 6 mm/sec.
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Fig.3 3D coronal image of the central airway. The effect of
-i-»hf"x the change in tube electric current ; A=50, B=100, C=
A 150, D=200 and E=250 mA. (I mm detector collima-
A tion, 1 mm/sec table speed, | mm reconstruction inter-
: val) With lower tube electric current, the internal
lumen surface of the central airway is depicted in less
detail. A tube electric current of 200 mA or more is

necessary for 3D-CT of the central airway.
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3D coronal image of the central airway. The effect of
the change in reconstruction interval ; A=0.3, B=0.5,
C=1, D=2 and E=3 mm. (I mm detector collimation,
1 mm/sec table speed) When the reconstruction inter-
val is thinner, the 3D image becomes smooth without
step-shaped artifacts. In particular, stair step artifacts
are not seen even in the right main bronchus with a
reconstruction interval of 1/2 or less detector collima-
tion. There is no difference between 0.3 mm and 0.5
mm visually.



Fig. 5

3D coronal image of the central airway. The effect of the change in the algorithm ; A=lung and B=mediastinum. (1
mm detector collimation, 1 mm/sec table speed, 1 mm reconstruction interval)

Because much noise appears with the

algorithm for lung, the internal lumen surface of the central airway is not depicted.

Fig. 6
the central airway more clearly.
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3D coronal image of the central airway. The effect of the change in interpolation method ; A= 180" and B=360". (I mm
detector collimation, 1 mm/sec table speed, | mm reconstruction interval)
gives a 3D image with better spatial resolution than 360°.

Regarding the interpolation method, 180°
180° depicts detailed changes of the internal lumen surface of
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Determination of optimal parameters for three-dimensional
reconstruction images of central airways using helical CT

Takahumi HIROSEY, Soichi AKATAY, Naoto MATSUNO?,
Takeshi NAGAO?, Kimihiko ABEY

epartment of Radiology, Tokyo Medical University
YDep. f Radiology, Tokyo Medical Universi
2Fifth Department of Surgery, Tokyo Medical University

Summary

Three-dimensional (3D) image reconstruction of central airways using helical CT requires several user-defined parameters
that exceed the requirements of conventional CT. The purpose of this study was to evaluate the optimal parameters for 3D
images of central airways using helical CT.

In our experimental study using a piglet immediately after sacrifice, 3D images of the central airway were evaluated with
changes of 3D imaging parameters, such as detector collimation (1,2, 3 and 6 mm), table speed (1,2, 3 and 5 mm/sec), tube
electric current (50, 100, 150, 200 and 250 mA), reconstruction interval (0.3, 0.5, 1,2 and 3 mm), algorithm (mediastinum and
lung) and interpolation method (180" and 360°).

To minimize detector collimation, table speed, and reconstruction interval could provide the best 3D images of the central
airway. Stair-step artifacts could also be reduced with a slow table speed. However, decreasing the collimation and table
speed decreases not only the effective section thickness but also the scan coverage that can be achieved with a helical CT.

For routine diagnosis, we conclude that optimal parameters for 3D images of the central airway are to minimize the table
speed necessary to cover the volume of interest and to set detector collimation to 1/2 of the table speed. The reconstruction
intervals should also be selected at up to 1/2 of the detector collimation, but with trade-offs of increased image processing time,
data storage requirements, and physician time for image review. Regarding to tube electric current, 200 mA or more was
necessary. Pixel noise increased with the algorithm for the lung. The 180° interpolation is better than 360° interpolation due
to thin effective section thickness.

{Key words> Central airway, Helical-CT, Three-dimensional reconstruction images
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