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Summary

[Purpose]

The JSNMT has issued a standardization guideline for myocardial perfusion SPECT imaging using the
evaluation system of myocardial image based on technical grounds (EMIT) phantom. However, a disclosed
analysis software is required for standardization, and it is not possible to evaluate the quality of SPECT
images in detail at each facility. The purpose of this study was to improve an uniformity evaluation method
using the EMIT phantom with a cylindrical insert instead of the existing insert for defect evaluation.
[Method]

The radioactivity of *™Tc or *'TI enclosed in the existing and cylindrical inserts was set at 10 kBq/mL.
That in the cardiac pool and lung region was set at 0.5 kBq/mL. For several SPEC'T images reconstructed by
the filtered back projection method (butterworth filter cutoff frequencies of 0.50, 0.55, 0.60 cycles/cm), five
radiological technologists measured the uniformity using an analysis software that is available to anyone and
compared the coeflicient of variation (% CV) obtained using the existing and cylindrical inserts.

[Results)

The %CV of the cylindrical insert at the butterworth filter cutoff’ frequency of 0.50, 0.55, 0.60 cycles/
cm were 1.03 = 0.05, 1.06 = 0.05, and 1.09 = 0.06 for *™Tc, 1.16 + 0.25, 1.25 + 0.28, 1.40 = 0.32 for
2T with significant differences between all images. On the other hand, the corresponding %CV values
with lateral wall of existing insert were 2.31 = 0.18, 2.37 = 0.24, and 2.43 = 0.23 for ImTe 371 £ 0.47,
3.85 = 0.62, 4.07 = 0.77 for Tl respectively, with no significant differences.

[Conclusion]

A new method using the EMIT phantom with a cylindrical insert was useful for evaluating the

uniformity for myocardial perfusion SPECT imaging.
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Fig. 1 Photos of defect insert and cylindrical insert.
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Fig. 2 CT images of the EMIT phantom.
(a) Defect A (20.0/2.5) & E (20.0/10.0) [extent(mm)/depth(mm)] a
b) Defect B (20.0/5.0) & F (15.0/10.0) [extent(mm)/depth(mm)] ‘
c

(

(c) Defect C (20.0/7.5) & G (10.0/10.0) [extent(mm)/depth(mm)] €
(d)Defect D (20.0/10.0) & H (5.0/10.0) [extent(mm)/depth(mm)]

(e) Coronal image (defect insert)

(f) Sagittal image (defect insert)

(g) Axial image (cylindrical insert)

(h) Coronal image (cylindrical insert)

(i) Sagittal image (cylindrical insert)

The phantom is composed of an outer container simulating the torso and a cylindrical insert
simulating the myocardial defect. The defect inserts consisted of eight defects of different extents
and depths. Four of the eight defects had a fixed extent of 20.0 mm and different depths of 2.5, 5.0,
7.5, and 10.0 mm, respectively. The other remaining four defects had a fixed depth of 10.0 mm
and different extents of 5.0, 10.0, 15.0, and 20.0 mm, respectively.
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Fig. 3 ROIs placement image for uniformity evaluation.

ROIs were placed on each of defect insert and cylindrical insert.
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Fig. 4 Reproducibility of uniformity evaluation.
(a) Result of **™Tc
(b) Result of *°'T1
These are the %CV results measured using ROIs placed five radiological
technologists. Images with butterworth filter changed to 0.50, 0.55, 0.60 cycles/
mm are used.
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Fig. 5 SPECT images of **™Tc and *"'Tl (comparison of cylindrical insert and defect
insert).
From left to right, SPECT images of *™Tc cylindrical, **"Tc defect, 2°' Tl
cylindrical, and ?°'T1 defect insert. From top to bottom, SPECT images with
butterworth filter of 0.50, 0.55, 0.60 cycles/mm.

A&E B&F C&G D&H
20/2.5 20/10 20/5.0 15/10 20/7.5 10/10 20/10 5.0/10

100%
Extent/Depth [mm]

0D00VO-
000

Fig. 6 SPECT images of **™Tc and *'Tl in each defect.
These are images 8 types of defects with different extent and depth. The top
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images are **™Tc and the bottom images are ' TL
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Fig. 7 Contrast of defects in SPECT images.

(a) Result of *™Tc
(b) Result of *°'T1
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