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The Comparison of Motion Correction Methods in
Myocardial Perfusion SPECT

Jang—Won Park, Ki—Pyo Nam, Hoon—-Dong Lee and Sung—Hwan Kim
Department of Nuclear Medicine, AsanMedicalCenter, Seoul, Korea

Purpose  Patient motion during myocardial perfusion SPECT can produce images that show visual artifacts and
perfusion defects. This artifacts and defects remain a significant source of unsatisfactory myocardial
perfusion SPECT. Motion correction has been developed as a way to correct and detect the patient motion
for reducing artifacts and defects, and each motion correction uses different algorithm. We corrected
simulated motion patterns with several motion correction methods and compared those images.

Materials and Methods ~ Phantom study was performed. The anthropomorphic torso phantom was made with equal counts from
patient’s body and simulated defect was added in myocardium phantom for to observe the change in
defect. Vertical motion was intentionally generated by moving phantom downward in a returning pattern
and in a non-returning pattern throughout the acquisition. In addition, Lateral motion was generated by
moving phantom upward in a returning pattern and in a non-returning pattern. The simulated motion
patterns were detected and corrected similarly to no-motion pattern image and QPS score, after Motion
Detection and Correction Method (MDC), stasis, Hopkins method were applied.

Results  In phantom study, Changes of perfusion defect were shown in the anterior wall by the simulated phantom
motions, and inferior wall's defect was found in some situations. The changes derived from motion were
corrected by motion correction methods, but Hopkins and Stasis method showed visual artifact, and this visual
artifact did not affect to perfusion score.

Conclusion It was confirmed that motion correction method is possible to reduce the motion artifact and artifactual
perfusion defect, through the apply on the phantom tests. Motion Detection and Correction Method (MDC)
performed better than other method with polar map image and perfusion score result.
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Fig. 1. Anthropomorphic torso phantom.

Table 1. Anthropomorphic torso phantom

Fig. 2. Cardiac insert phantom.

Table 2. simulated phantom motions

1) Lateral outside dimension : 38 cm

2) Lateral inside dimension : 36 cm

3) Anterior-posterior outside dimension : 26 cm
4) Anterior-posterior inside dimension : 24 cm
5) Wall thickness : 9.5 mm

6) Liver volume : 1.2 liters

7) Background : 10.3 liters
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Vertical non-returning pattern

Axis Pixel Number
Vertical non-returning pattern Y 3 1
(VNRP)
Vertical returning pattern (VRP) Y Repeat
Lateral non-returning pattern X 3 1
(LNRP)
Lateral returning pattern (LRP) X 3 Repeat
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Fig. 3. Ventri (General Electric Healthcare, USA).

NO-MOTION| MOTION HOPKINS | STASIS

- | . - - | T

~ ) e .

Fig. 4. Comparison images when applied motion correction
method in vertical non—returning pattern. Anterior and inferior wall
defects were overestimate in motion. The motion image was
corrected by motion correction methods, but Hopkins and Stasis
method showed visual artifact.
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Fig. 5. Comparison images when applied motion correction
method in vertical returning pattern. Anterior and inferior wall
defects were overestimate in motion and applied method.
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Fig. 6. Comparison images when applied motion correction
method in lateral non—returning pattern. Anterior wall defect was
overestimated and visual artifact was shown in motion and
Hopkins, Stasis method.
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Fig. 7. Comparison images when applied motion correction
method in lateral returning pattern. Anterior wall defect was
underestimated and visual artifact was shown.
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Fig. 8. Patient example, perfusion defect was observed in motion
image. Applied hopkins method shown visual artifact, and defects
are observed in MDC method.
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Fig. 9. Patient example, discontinuous sonogram showed blurring
image. Stasis method failed to correct motion.,
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