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Purpose: Nowadays in the nuclear medicine, many studies and efforts are being made to reduce the scan time, as
well as the waiting time to be needed to execute exams after injection of radionuclide medicines. Several
methods are being used in clinic, such as developing new radionuclide compounds that enable to be absorbed
into target organs more quickly and reducing acquisition scan time by increase the number of Gamma Camera
detectors to examine. Each medical equipment manufacturer has improved the imaging process techniques to
reduce scan time. In this paper, we tried to analyze the difference of image quality between FBP, 3D OSEM
reconstruction methods that commercialized and being clinically applied, and Astonish reconstruction method
(A kind of Iterative fast reconstruction method of Philips), also difference of image quality on scan time.
Material and Methods: We investigated in 32 patients that examined the Bone SPECT from June to July 2008 at
department of nuclear medicine, ASAN Medical Center in Seoul. 40sec/frame and 20sec/frame images were
acquired that using Philips’ PRECEDENCE 16 Gamma Camera and then reconstructed those images by using
the Astonish (Philips’ Reconstruction Method), 3D OSEM and FBP methods. The blinded test was performed to
the clinical interpreting physicians with all images analyzed by each reconstruction method for qualitative
analysis. And we analyzed target to non target ratio by draws lesions as the center of disease for quantitative
analysis. At this time, each image was analyzed with same location and size of ROI. Results: In a qualitative
analysis, there was no significant difference by acquisition time changes in image quality. In a quantitative
analysis, the images reconstructed Astonish method showed good quality due to better sharpness and distinguish
sharply between lesions and peripheral lesions. After measuring each mean value and standard deviation value
of target to non target ratio with 40 sec/frame and 20sec/frame images, those values are Astonish (40 sec-
13.91+5.62 : 20 sec-13.88+5.92), 3D OSEM (40 sec-10.60+3.55 : 20 sec-10.55+3.64), FBP (40 sec-8.30+4.44 :
20 sec-8.19+4.20). We analyzed target to non target ratio from 20 sec and 40 sec images. And we analyzed the
result, In Astonish (=0.16, p=0.872), 3D OSEM (#=0.51, p=0.610), FBP (+=0.73, p=0.469) methods, there was
no significant difference statistically by acquisition time change in image quality. But FBP indicates no
statistical differences while some images indicate difference between 40 sec/frame and 20 sec/frame images by
various factors. Conclusions: In the circumstance, try to find a solution to reduce nuclear medicine scan time, the
development of nuclear medicine equipment hardware has decreased while software has marched forward at a
relentless. Due to development of computer hardware, the image reconstruction time was reduced and the
expanded capacity to restore enables iterative methods that couldn’t be performed before due to technical limits.
As imaging process technique developed, it reduced scan time and we could observe that image quality keep
similar level. While keeping exam quality and reducing scan time can induce the reduction of patient’s pain and
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sensory waiting time, also accessibility of nuclear medicine exam will be improved and it provide better service
to patients and clinical physician who order exams. Consequently, those things make the image of department of
nuclear medicine be improved. * Concurrent Imaging - A new function that setting up each image acquisition
parameter and enables to acquire images simultaneously with various parameters to once examine. (Korean J
Nucl Med Technol 2009;13(1):9-14)
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Fig. 1. IEC phantom reconstructions — with Astonish (top),
OSEM (middle), FBP (bottom).
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Fig. 2. Comparison of 40 sec and 20 sec image by each methods
(Astonish, 3D OSEM, FBP).
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Fig. 3. Comparison of each methods (Astonish, 3D OSEM, FBP)
by 40 sec and 20 sec image.

1) S =SARM| 2 F9| Hlw

AF T=2]0) A blind testS Al37t Ay}, Zkzke] A4
HPHol| oaf B-AI3t 402 AR 202 GAF 7o) A F 2l fo]
7k A9 gl RS ERIsktk(Fg. 2)

2) SN XA ol e Y Hlm

A} BlEA|7b0] EAFF GARS B WEFAS ] Astonish®

of 3 B9z

3. 40=2} 20x oMol S xRl wE
X Of HEH HIEQ| 24

1) & eSAZtl TE Jool 24
4029} 2020] GO G4 ATH WUE ThEA Bho]
72 132] v]Lof thaf A5 AaKTable 2, Fig.

Table 1, Comparison of target to non target ratio for the five visible spheres in an IEC phantom, using three different reconstruction methods

Method L1 L2 L3 L4 L5

Astonish 26 51 33 22 12

3D OSEM 17 27 22 12 8

FBP 14 28 28 10 8

Table 2, Comparison of 40 sec and 20 sec image by each methods (Astonish, 3D OSEM, FBP)

Recon. Method N Acq. time Mean SD t P

. 40 sec 13.91 5.62

Astonish 32 20 sec 13.88 5.9 0.16 0.872
40 sec 10.60 3.55

3D OSEM 32 20 sec 10,55 364 0.51 0.610
40 sec 8.30 443

FBP 32 20 sec 819 419 0.73 0.469
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Boxplot of Differences
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Fig. 4. Comparison of 40 sec and 20 sec image by each methods (Astonish, 3D OSEM, FBP).
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Fig. 5. Comparison of each methods (Astonish, 3D OSEM, FBP) by 40 sec and 20 sec image.
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Table 3, Use condition of Reconstruction Method at nationwide medical center

Scan time

No. Detector

Acq. Parameter

Recon. Method

Name

20 min

20 sec/frame, 60 frame, 3°

FBP
FBP
FBP
FBP
FBP
3D OSEM

25 min

25 sec/frame, 60 frame, 3°

27 min

40 sec/frame, 40 frame, 3°

23 min

30 sec/frame, 45 frame, 4°

23 min

30 sec/frame, 45 frame, 4°

23 min

30 sec/frame, 45 frame, 4°

19 min
32 min
15 min

30 sec/frame, 64 frame, 2.8°

35 sec/frame, 32 frame, 5.6°
20 sec/frame, 45 frame, 4°

Flash 3D
FBP
Flash 3D

O T ~

15 min

30 sec/frame, 30 frame, 4°

FBP
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