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The Evaluation of Resolution Recovery Based Reconstruction
Method, Astonish

Jong Min Seung', , Hyeong Jin Lee', Jin Eui Kim', Hyun Joo Kim', Joong Hyun Kim“Jae Sung Lee' and
Dong Soo Lee"
IDept. of Nuclear Medicine, Seoul National Univ. Hospital, ZDept‘ of Nuclear Medicine, Seoul National Univ.

Objective: The 3-dimensional reconstruction method with resolution recovery modeling has advantages of high
spatial resolution and contrast because of its precise modeling of spatial blurring according to the distance from
detector plane. The aim of this study was to evaluate one of the resolution recovery reconstruction methods
(Astonish, Philips Medical), compare it to other iterative reconstructions, and verify its clinical usefulness.
Materials and Methods: NEMA IEC PET body phantom and Flanges Jaszczak ECT phantom (Data Spectrum
Corp., USA) studies were performed using Skylight SPECT (Philips) system under four different conditions;
short or long (2 times of short) radius, and half or full (40 kcts/frame) acquisition counts. Astonish reconstruction
method was compared with two other iterative reconstructions; MLEM and 3D-OSEM which vendor supplied.
For quantitative analysis, the contrast ratios obtained from IEC phantom test were compared. Reconstruction
parameters were determined by optimization study using graph of contrast ratio versus background variability.
The qualitative comparison was performed with Jaszczak ECT phantom and human myocardial data. Results:
The overall contrast ratio was higher with Astonish than the others. For the largest hot sphere of 37 mm diameter,
Astonish showed about 27.1% and 17.4% higher contrast ratio than MLEM and 3D-OSEM,, in short radius study.
For long radius, Astonish showed about 40.5% and 32.6% higher contrast ratio than MLEM and 3D-OSEM. The
effect of acquired counts was insignificant. In the qualitative studies with Jaszczak phantom and human
myocardial data, Astonish showed the best image quality. Conclusion: In this study, we have found out that
Astonish can provide more reliable clinical results by better image quality compared to other iterative
reconstruction methods. Although further clinical studies are required, Astonish would be used in clinics with
confidence for enhancement of images. (Korean J Nucl Med Technol 2011;15(1):58-64)
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Fig. 1. This is NEMA IEC PET body phantom which consists
of a body phantom, a lung insert and 6 fillable spheres
(diameter: 10, 13, 17, 22, 28 and 37 mm).
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Fig. 2. This is Flanged Jaszczak ECT phantom which has solid

spheres and numerous cold rods inside.
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Table 1, Acquisition parameter

MLEM 3D-OSEM Astonish
Tteration Number 8 16 24 32 3456 3456
(Subsets) 40 48 56 60 78910 (8) 78910 (8)
Post Filter Butterworth Butterworth Hanning
Cut off / Order 0.5 /5.0 0.5 /5.0 1.0
Decay Correction Yes

Attenuation Correction

Yes (coefficient: 0.12)

Fig. 3. The six ROIs were drawn for each hot sphere and 30
ROIs in total were drawn in the background (6 same sized
ROIs as each sphere x 5 slices).
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Fig. 4. These formulas were used for analysis of percent
contrast and percent background variability.
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Fig. 5. The graph shows contrast ratio versus background
variability for 8 sec long radius scan at 37 mm sphere.
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Fig. 6. The graph shows contrast ratio versus background
variability for 8 sec short radius scan at 37 mm sphere.
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Fig. 7. The graph shows contrast ratio versus background
variability for 16 sec long radius scan at 37 mm sphere.

Table 2. Contrast ratios at optimal iteration numbers of each
reconstruction method for 8 sec long radius scan

Fig. 8. The graph shows contrast ratio versus background
variability for 16 sec short radius scan at 37 mm sphere.

Table 3, Contrast ratios at optimal iteration numbers of each
reconstruction method for 8 sec short radius scan

8 sec long radius scan

8 sec short radius scan

Spheres MLEM 3D-OSEM Astonish Spheres MLEM 3D-OSEM Astonish
10 mm 7.43 7.79 8.11 10 mm 6.57 6.67 5.25
13 mm 9.42 10.45 10.12 13 mm 12.49 13.64 14.27
17 mm 15.03 16.88 19.02 17 mm 27.68 31.58 35.60
22 mm 23.6 24.63 37.17 22 mm 31.89 39.10 50.03
28 mm 32.55 3548 53.24 28 mm 38.97 44.83 57.31
37 mm 49.99 52.71 70.00 37 mm 55.33 60.29 71.28

Table 4, Contrast ratios at optimal iteration numbers of each
reconstruction method for 16 sec long radius scan

16 sec long radius scan

Spheres MLEM 3D-OSEM Astonish
10 mm 3.89 3.16 5.65
13 mm 8.74 9.48 11.92
17 mm 17.87 20.85 24.72
22 mm 26.02 28.74 40.76
28 mm 3442 38.29 55.09
37 mm 49.37 52.56 69.60
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Table 5. Contrast ratios at optimal iteration numbers of each
reconstruction method for 16 sec short radius scan

16 sec short radius scan

Spheres MLEM 3D-OSEM Astonish
10 mm 10.47 10.89 10.05
13 mm 11.91 13.80 13.37
17 mm 21.43 23.57 28.49
22 mm 29.44 32.43 44.06
28 mm 36.74 39.08 51.65
37 mm 51.16 54.95 64.08
Contrast ratio®] ZAX= sphere?] 7|7} A-+5F F=d %

on] =08 MLEM, 3D-OSEM, Astonish 4=0 & gFAF
B 2 B 4 YerkTable 2-5).
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Fig. 9. Flanged Jaszczak ECT phantom images were reconstructed with optimal iteration numbers of each method which were

chosen with NEMA IEC PET body phantom test.
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Fig. 10. Myocardial SPECT images with full counts were
reconstructed with MLEM (Feb. 2009).

Fig. 12. Myocardial SPECT images with full counts were
reconstructed with Astonish (Feb. 2009).
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Fig. 11. Myocardial SPECT images with full counts were
reconstructed with 3D-OSEM (Feb. 2009).

Fig. 13. Myocardial SPECT images with 30% reduced counts
were reconstructed with Astonish (Apr. 2010).
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