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Fig. 1. Photographs of phantom A(A) and B(B). Phantom A has simple ovoid configuration, and phantom B shows dumbbell shape.
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Fig. 2. Graph of phantom A(A) and phantom B(B) with variable threshold values. As the threshold values increase, the volumes de-
crease. Note that as the pitch (table speed/ slice thickness) is larger, the slope is steeper.

Fig. 3. Three-dimensional (3D) images
with variable threshold values of
phantom B (slice thickness: 5 mm, re-
construction interval: 10 mm). As the
threshold values decrease, the 3D im-
ages show bulky appearances (A: 117
HU, B: 344 HU, C: 571 HU).
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Table 1. Volumes and Standard Deviations of Variable Parameters of Phantom A and Phantom B. The Variances of Variable
Reconstruction Intervals are Statistically High Compared with Those of Variable Slice Thickness or Variable Pitch

Slice Table Pitch Reconst. Phantom A Phantom B
thickness. speed interval mean S.D. mean S.D.
variable 5 5 1 v 150.23 1.97 122.87 2.21
reconst. 5 8 1.6 v 150.34 1.84 122.83 2.87
interval 5 10 2 v 150.61 1.88 123.18 2.42
7 7 1 v 150.47 1.99 122.63 2.16
7 10 1.4 v 150.08 2.23 122.79 2.61
7 14 2 v 150.26 2.43 123.51 1.76
10 10 1 \% 149.85 2.78 121.07 3.08
10 15 1.5 v 150.40 3.07 122.71 2.30
10 20 2 v 150.14 3.22 121.26 3.00
variable A v 1 1 152.34 0.10 124.58 0.35
slice v A 1 5 151.16 0.25 123.17 0.29
thickness v v 1 7 150.32 0.28 122.11 2.02
' A\ 1 10 146.92 1.30 118.89 1.30
v v 2 1 152.93 0.35 125.10 0.27
v v 2 5 151.63 0.66 123.80 0.35
A v 2 7 148.80 1.08 123.55 0.45
v A 2 10 147.91 0.50 120.07 0.90
variable 5 v v 1 152.42 0.17 125.16 0.18
pitch 5 v v 5 150.79 0.30 123.62 0.18
5 v v 7 150.50 0.44 123.69 0.32
5 v \% 10 147.87 0.23 119.37 0.61
7 v v 1 152.50 0.32 124.93 0.35
7 v v 5 151.62 0.17 124.95 0.61
7 v v 7 148.86 1.37 123.08 0.49
7 v v 10 148.10 0.40 119.94 1.01
10 v v 1 152.93 0.44 124.50 0.27
10 A \% 5 151.67 0.60 123.08 0.36
10 A4 v 7 149.96 1.30 120.95 1.88
10 s v 10 146.18 1.24 118.18 1.08

(v: variables, reconst: reconstruction, S.D.: standard deviation)
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Fig. 4. Graphs of phantom A(A) and phantom B(B) with variable reconstruction intervals. As the reconstruction intervals increase,
the volumes decrease.

JJ49

Fig. 5. Three-dimensional images with variable reconstruction intervals (slice thickness : 5 mm, table speed : 5 mm/sec). As the re-
construction intervals increase, the 3D images show coarse appearances (A: 1 mm reconstruction, B: 5 mm reconstruction C: 7
mm reconstruction D. 10 mm reconstruction).
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Fig. 6. Graphs of phantom A(A) and phantom B(B) with variable slice thickness. Although the slice thickness is different, the differ-

ence of measured volume was less than 1 cc.
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Fig. 7. Graphs of phantom A(A) and phantom B(B) with variable table speeds.
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high threshold value (b), the situation is reversed. The more
area is included in lower pitch than in higher pitch at high

threshold value.
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A study of Parameters in Spiral CT Volumetry
Using Balloon Phantoms'

Hak Jong Lee, M.D., Joon Koo Han, M.D.?

'Department of Radiology, Sungkyunkwan University School of Medicine, Samsung Cheil Hospital
*Department of Radiology, Seoul National University College of Medicine and the Instituted of Radiation Medicine, SNUMRC

Purpose: To evaluate the effects of threshold values, reconstruction interval, slice thickness and table speed on
the spiral CT volumetry.

Materials and Methods: Two phantoms made of a balloon and diluted contrast media underwent spiral CT
scanning with section thicknesses of 5, 7 and 10 mm and table speeds of 5, 8 and 10 mm with scans of 5 mm
section thickness, 7, 10, and 14 mm with scans of 7 mm section thickness, and 10, 15, and 20 mm with scans
of 10 mm section thickness. The volumetric values of phantom A and B were obtained at varying threshold
values and a reconstruction interval of 5 and 10 mm for all scans. Volumes were also determined with the
threshold value fixed and a reconstruction interval of 1, 5, 7 and 10 mm, respectively. Three-dimensional dis-
play and volumetric measurements were obtained using reconstructed images. The effects of threshold value,
reconstruction interval, slice thickness and table speed on volumetry were analyzed.

Results: Volumetric values varied according to threshold values. Where a threshold value was low, value in-
creased as pitch increased, but where a the threshold value was high, value decreased as pitch increased. With
varying threshold values, measurement errors in hydrostatic volumetry were between 0.19 and 27.98%; at a
fixed threshold value, measurement errors in CT volumetry were 1.6 to 9.0%. Volume decreased as reconstruc-
tion interval increased. Where the table speed/ slice thickness ratio was constant, volume was constant though
slice thickness differed. At fixed threshold values, variation in the reconstruction interval was statistically more
significant than variation in slice thickness or table speed ( p<0.05, Kruskal-Wallis one-way ANOVA).
Conclusion: Among serveral spiral scanning and image reconstruction parameters including threshold value,
reconstruction interval, slice thickness, and table speed, threshold value most affected the result obtained. At
fixed threshold values, the reconstruction interval usded had more effect on CT volumetry than other parame-
ters.

Index words : Computed tomography (CT), helical
Computed tomography (CT), experimental studies
Computed tomography (CT), three-dimensional
Computed tomography (CT), quantitative

Address reprint requests to : Hak Jong Lee, M.D., Department of Diagnostic Radiology, Sungkyunkwan University School of Medicine,
Samsung Cheil Hospital, 1-19, Mukjeong-dong, Jung-gu, Seoul 100-380, Korea.
Tel. 82-2-2000-7145  Fax. 82-2-2000-7369

— 228 —




