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The Study of New Reconstruction Method for Brain SPECT on
Dual Detector System

Hyung Jin Lee, Hong Jae Lee, Jin Eui Kim, Hyun Joo Kim

Department of Nuclear Medicine, Seoul National University, Seoul, Korea

Purpose: Brain SPECT study is more sensitive to motion than other studies. Especially, when applying 1-day
subtraction method for Diamox SPECT, it needs shorter study time in order to prevent reexamination. We were
required to have new study condition and analysing method on dual detector system because triple head camera
in Seoul National University Hospital is to be disposed. So we have tried to increase image quality and make the
dual and triple head to have equivalent study time by using a new analysing program. Materials and Methods:
Using IEC phantom, we estimated contrast, SNR and FWHM. In Hoffman 3D brain phantom which is similar
with real brain, we were on the supposition that 5% of injected doses were distributed in brain tissue. To compare
with existing FBP method, we used fan-beam collimator. And we applied 15 sec, 25 sec/frame for each SEPCT
studies using LEHR and LEUHR. We used OSEM2D and Onco-flash3D reconstruction method and compared
reconstruction methods between applied Gaussian post-filtering Smm and not applied as well. Attenuation
correction was applied by manual method. And we did Brain SPECT to patient injected 15 mCi of *"Tc-
HMPAO according to results of Phantom study. Lastly, technologist, MD, PhD estimated the results. Results:
The study shows that reconstruction method by Flash3D is better than exiting FBP and OSEM2D when studied
using IEC phantom. Flowing by estimation, when using Flash3D, both of 15 sec and 25 sec are needed post-
filtering 5 mm. And 8 times are proper for subset 8 iteration in Flash3D. OSEM2D needs post-filtering. And it
is proper that subset 4, iteration 8 times for 15sec and subset 8, iteration 12 times for 25sec. The study regarding
to injected doses for a patient and study time, combination of input parameter-15 sec/frame, LEHR collimator,
analysing program-Flash3D, subset 8, iteration 8times and Gaussian post-filtering Smm is the most appropriate.
On the other hands, it was not appropriate to apply LEUHR collimator to 1-day subtraction method of Diamox
study because of lower sensitivity. Conclusions: We could prove that there was also an advantage of short study
time effectiveness in Dual camera same as Triple gamma camera and get great result of alternation from existing
fan-beam collimator to parallel collimator. In addition, resolution and contrast of new method was better than
FBP method. And it could improve sensitivity and accuracy of image because lesser subjectivity was input than
Metz filter of FBP. We expect better image quality and shorter study time of Brain SPECT on Dual detector
system. (Korean J Nucl Med Technol 2009;13(1):57-62)
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Fig. 1. Beam models used in different algorithms & 3D iterative method.

Fig. 2. Jaszczak phantom.

Table 1, volunteer test summary

Fig. 3. Hoffman 3DPhantom.

Fig. 4. IEC phantom.

Date Scanner Collimator cps Scan time Total Count

08/08 E.CAM3 32 sec

(pm 7:10) (Normal) LEHR 1.5 Ter: 34 min 5,931,948

08/12 E.CAM3 15 sec

(pm 8:00) (Short) LEAP 23 Ter: 16 rain 4,116,391

08/12 PRISM3000 20 sec

(pm 8:20) (Normal) Fan-beam (FB) 2.7 Tsr: 13.3 min 6,079,541

08/22 E.CAM3 20 sec

(am 9:30) (Short) LEHR 18 Ten+ 21 min 4,699,939

08/30 E.CAM3 20 sec

(am 9:30) (Short) LEUHR 11 Tsr:21 min 2,714,945

TST; total scan time, Unit; Kcount/sec (cps), sec/view (scan time).
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Fig. 6. ROIs of Jaszczak phantom for comparing contrast & result graph.

» E.CAM-signature (Siemens)

» PRISM 3000 (PICKER)

» Flanged Jaszczak ECT phantom
» Body IEC phantom

» Hoffman 3D phantom

» Volunteer
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Specifications:

Interior length of phantom: 180 mm

Fillable spheres (6) inner diameter: 10 mm.
17 mny, 22 mm, 28 mm. and 37 mm.

Distance from sphere plane to inside wall: 70 mm

Volume of empty cylinder: 9.7 liters

Cylindrical insert dimension:

Outside diameter: 51 mm

Length: 180 mm

20.2 mm

135 mm

ur 953 ek gyRos
Hoffman 3D phantom2- ©]-83+ A& || 4= Flash-3DE
ARE5FES w15 sec®} 25 sec 5 Gaussian post-filtering 5

mm7} Q3931 subset:82 7| O iteration 4, 8, 122]

Fig. 9. Scan time H3t0f| 12 FHA#H St (A) FLASH3D/15sec, (B)
FLASH3D/25sec, (C) OSEM2D/15sec, (D) OSEM2D/25sec.
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Fig. 10. collimator0f| [t2
(C) LEUHR.

atol ¥ 3L (A) LEAP, (B) LEHR,

Fig, 11. (A) Iteration 4, non post filter (B) Iteration 8, non post filter
(C) Iteration 12, non post filter (D) Iteration 4, gaussian 5 mm (E)
Iteration 8, gaussian 5 mm (F) Iteration 12, gaussian 5 mm.

Fig. 12. (A) FBP, (B) OSEM2D, (C) FLASH3D.
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4) FBP VS OSEM2D VS OSEM3D
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