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Comparison of the effect of image quality on difference in body thickness of semiconductor detector
gamma camera and anger type gamma camera by myocardial perfusion SPECT ~Phantom study~
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[Abstract]

The effect of image quality in the body thickness of the semiconductor detector gamma camera and anger-type gamma
camera on myocardial perfusion SPECT was compared and examined. We made a 1cm defect in the anterior wall of the
heart liver HL type phantom. We wrapped around the created phantom by changing the fat equivalent phantom to 0,
2,4, 6¢cm and collected SPECT. Using the Plot Profile with Image]J, we compared the contrast of the defective part with
the half width or the visual evaluation of the SPECT image. Semiconductor detector Gamma camera decreased contrast
and visual evaluation of the defect part as body thickness increased, but the anger-type gamma camera did not change
them. Both devices did not change the full width at half maximum of the defect due to an increase in body thickness.
Semiconductor detector Gamma camera has higher resolution and sensitivity than anger-type gamma camera, so it affects
image quality depending on body thickness.
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Fig.1-1 Heart liver phantom

Fig.1-2 Defect part of myocardium phantom

Fig.1 Cardiac liver phantom and defective part of the anterior wall

Fat equivalent phantom (6.cm)

Myocardium phantom

Fig.2-1 Image of fat equivalent
phantom (2cm)

Fig.2-2 Image of a myocardium phantom with a body thickness
of 6cm wrapped with a fat equivalent phantom

Fig.2 Image of body thick myocardium phantom wrapped with fat equivalent phantom and fat

equivalent phantom
Description of Fig.2-1

The image on the left is an image that solidifies the oil contained in the plastic container.
The image on the right is a phantom image from which hardened oil is taken out.
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Fig.3-1 Animage obtained by collecting

myocardial phantom of body
thickness Ocm with D-SPECT

Fig.3
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Fig.3-2 Animage obtained by collecting
myocardial phantom of body
thickness 2cm with Brightview

Image of appearance when phantom is collected in both devices
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Fig.4-1 Setting of ROI

Fig.4-2 Profile curve

Fig.4 How to set Region of Interest (ROI) centered on center part of myocardial and de-
fect part and creation of profile curve

The profile curve in Figure 4-2 is a graph of D-SPECT collected case (thickness is Ocm).

Max is the pixel value at the center of the myocardium. Min is the pixel value at the center of the de-

fect. Full width at half maximum (FWHM) is the distance (mm) on the horizontal axis at the midpoint

between max and min.
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Fig.5-1 Contrast ratio of D-SPECT

Fig.5-2 Contrast ratio of Brightview

Fig.5 Graph of the result of the contrast ratio of the defect part depending on

the body thickness of both devices

One-way ANOVA was carried out for the significance test of the contrast ratio of the defect

in each body thickness.

A significance level was set at p<0.05, and a significant difference was observed between
body thicknesses of D-SPECT (p<0.05). In order to investigate which body thickness there
is a significant difference, multiple comparison by the Tukey method was carried out.
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Fig.6-1 FWHM of D-SPECT

Fig.6-2 FWHM of Brightview

Fig.6 Graph of the result of the full width at half maximum (FWHM) of the de-
fect part depending on the body thickness of both devices
One-way ANOVA was performed for the significant difference test of FWHM of the defect

part due to the difference in body thickness. The significance level was set at p<0.05, and
no significant difference was observed between body thicknesses of both devices (n.s.).
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Fig.7-1  Visual evaluation of D-SPECT

Fig.7-2 Visual evaluation of Brightview

Fig.7 Graph of visual evaluation results of defect due to body thickness of both

devices

One-way ANOVA was carried out for the significance test of the visual evaluation each body

thickness.

A significance level was set at p<0.05, and a significant difference was observed between
body thicknesses of D-SPECT (p<0.05). In order to investigate which body thickness there
is a significant difference, multiple comparison by the Tukey method was carried out.
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Fig.8-1 SPECT image of D-SPECT

Short-Axis

Vertical
long-axis

Fig.8-2 SPECT image of Brightview

Fig.8 single photon emission computed tomography (SPECT) image of the defect part due to body thick-

ness of both devices
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Fig.9-1 Positioning image with
body thickness Ocm

Fig.9-2 Positioning image with

body thickness 6¢cm

Fig.9 Positioning image of myocardium when we collected SPECT
with body thickness of 0 and 6¢cm in D-SPECT
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