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Usefulness of Image Registration in Brain Perfusion SPECT
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Purpose: The brain perfusion SPECT is the examination which is able to know adversity information related
brain disorder. But brain perfusion SPECT has also high failure rates by patient's motions. In this case, we have
to use two days method and patients put up with many disadvantages. We think that we don't use two days
method in brain perfusion SPECT, if we can use registration method. So this study has led to look over
registration method applications in brain perfusion SPECT. Materials and Methods: Jaszczak, Hoffman and
cylindrical phantoms were used for acquiring SPECT image data on varying degree in x, y, z axes. The phantoms
were filled with ™ Tc solution that consisted of a radioactive concentration of 111 MBg/mL. Phantom images
were acquired through scanning for 5 sec long per frame by using Triad XLT9 triple head gamma camera
(TRIONIX, USA). We painted the ROI of registration image in brain data. So we calculated the ROIratio which
was different original image counts and registration image counts. Results: When carring out the experiments
under the same condition, total counts differential was from 3.5% to 5.7% (mean counts was from 3.4% to 6.8%)
in phantom and patients data. In addition, we also run the experiments in the double activity condition. Total
counts differential was from 2.6% to 4.9% (mean counts was from 4.1% to 4.9%) in phantom and patients data.
Conclusion: We can know that original and registration data are little different in image analysis. If we use the
image registration method, we can improve disadvantage of two days method in brain perfusion SPECT. But we
must consider image registration about the distance differences in X, y, z axes (Korean J Nucl Med Technol
2011;15(2):60-64)
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Fig. 2. Jaszczak phantom with hollow spheres, Hoffman and cylindrical phantom were used for scanning of basal and Diamox.
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Fig. 3. We calculated the ROI ratio of Jaszczak, Hoffman 2-D brain and cylindrical uniform phantom, which were
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different between original image counts and registration image counts.



total count= 5.5%, Ho+ counts= 5.8%2] zlo]E HJTh
(Table 1).
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o]E Hirh AlA k1) FAtol A 2L sliced wj total counts
= 4.5%, Ht counts= 4.9%2] 2fo|E K, HE slices
S5k oJAro| A total counts= 4.6%, B counts= 4.6%2]
z}o]& B tH(Table 2).
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Table 1, The result of experiments when carring out the RI activity under the same condition

Original Image
Tilt (Registered) Image
Original Image
Tilt (Registered) Image
Original Image
Tilt (Registered) Image
Original Image
Tilt (Registered) Image
Original Image
Tilt (Registered) Image
Original Image

Tilt (Registered) Image

Image Registration Analysis ( RI1 1:1) D|ff;:!r:2t|al

19,702.8 356.6
5.7% / 6.8%
18,181.8 322.6
392,883.0 7,575.6
3.8% /5.7%
378,045.7 7,143.6
21,2418 438.2
3.5% /3.4%
21,223.2 437.0
211,744.8 4,347.6
3.8% /3.7%
213,421.1 4,380.1
7,746.7 166.7
5.7% / 6.7%
7,289.0 154.0
762,184.5 16,501.4
720,886.7 15,539.4 5:5% /[ 5.8%

Table 2, Comparison between subtraction with registration image and original subtraction image

Original Image
Tilt (Registered) Image
Original Image
Tilt (Registered) Image
Original Image
Tilt (Registered) Image
Original Image
Tilt (Registered) Image
Original Image
Tilt (Registered) Image
Original Image

Tilt (Registered) Image
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Image Registration Analysis ( Rl 1:1) lef:gggtlal

19,702.8 356.6
5.7% / 6.8%
18,181.8 322.6
392,883.0 7,575.6
3.8% /5.7%
378,045.7 7,143.6
21,241.8 438.2
3.5% /3.4%
21,223.2 437.0
211,744.8 4,347.6
3.8% /3.7%
213,421.1 4,380.1
7,746.7 166.7
5.7% / 6.7%
7,289.0 154.0
762,184.5 16,501.4
5.5% / 5.8%
720,886.7 15,539.4
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