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Purpose: The static image of nuclear medicine study should be acquired without a motion, however, it is difficult
to acquire static image without movement for the serious patients, advanced aged patients. These movements
cause decreases in reliability for quantitative and qualitative analysis, therefore re-examination was inevitable in
the some cases. Consequently, in order to improve the problem of motion artifacts, the authors substituted the
dynamic acquisition technique for the static acquisition, using motion correction. Materials and Methods: A
capillary tube and IEC body phantom were used. First, the static image was acquired for 60 seconds while the
dynamic images were acquired with a protocol, 2 sec/frame*30 frames, under the same parameter and the frames
were summed up into one image afterwards. Also, minimal motion and excessive motion were applied during
the another dynamic acquisition and the coordinate correction was applied towards X and Y axis on the frames
where the motion artifact occurred. But the severe blurred images were deleted. Finally, the resolution and
counts were compared between the static image and the summed dynamic images which before and after
applying motion correction, and the signal of frequency was analysed after frequency spatial domain was
transformed into 2D FFT. Supplementary examination, the blind test was performed by the nuclear medicine
department staff. Results: First, the resolution in the static image and summed dynamic image without motion
were 8.32 mm, 8.37 mm on X-axis and 8.30 mm, 8.42 mm on Y-axis, respectively. The counts were 484 kcounts,
485 keounts each, so there was nearly no difference. Secondly, the resolution in the image with minimal motion
applying motion correction was 8.66 mm on X-axis, 8.85 mm on Y-axis and had 469 kcounts while the image
without motion correction was 21.81 mm, 24.02 mm and 469 kcounts in order. So, this shows the image with
minimal motion applying motion correction has similar resolution with the static image. Lastly, the resolution in
the images with excessive motion applying motion correction were 9.09 mm on X-axis, 8.83 mm on Y-axis and
had 469 kcounts while the image without motion correction was 47.35 mm, 40.46 mm and 255 kcounts in order.
Although there was difference in counts because of deletion of blurred frames, we could get similar resolution.
And when the image was transformed into frequency, the high frequency was decreased by the movement.
However, the frequency was improved again after motion correction. In the blind test, there was no difference
between the image applying motion correction and the static image without motion. Conclusion: There was no
significant difference between the static image and the summed dynamic image. This technique can be applied
to patients who may have difficulty remaining still during the imaging process, so that the quality of image can
be improved as well as the reliance for analysis of quantity. Moreover, the re-examination rate will be
considerably decreased. However, there is a limit of motion correction, more time will be required to
successfully image the patients applying motion correction. Also, the decrease of total counts due to deletion of
the severe blurred images should be calculated and the proper number of frames should be acquired. (Korean J
Nucl Med Technol 2010;14(1):46-53)
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Table 1. Summary of image acquisition and processing parameters
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Fig. 1. Capillary tube.

Fig. 2. IEC body phantom.

Subject Scan Type Movement Processing

Static acquisition Static None None

Dynamic acquisition Dynamic None Summation

Minimal motion Dynamic Minimal Summation & Motion correction

Excessive motion Dynamic Excessive Summation & Motion correction, Frame exception
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Fig. 4. The images is acquired using capillary tube without motion. (A) Static image (B) Summed dynamic image (C) X-profile
gaussian curve of static image (D) X-profile gaussian curve of summed dynamic image (E) Y-profile gaussian curve of static image
(F) Y-profile gaussian curve of summed dynamic image.
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Fig. 5. The images is acquired using capillary tube with minimal motion. (A) Before motion correction (B) After motion correction
(C) X-profile gaussian curve of static image before motion correction (D) Y-profile gaussian curve after motion correction (E)
X-profile gaussian curve before motion correction (F) Y-profile gaussian curve after motion correction.
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Fig. 6. The images is acquired using capillary tube with excessive motion. (A) Before motion correction (B) After motion correction
(C) X-profile gaussian curve before motion correction (D) Y-profile gaussian curve after motion correction (E) X-profile gaussian
curve before motion correction (F) Y-profile gaussian curve after motion correction.

Table 2, Resolution data

(unit: mm)
Subject - — FWHM - -
X-profile (left) X-profile (right) Y-profile (upper) Y-profile (bottom)

Static acquisition 8.32 8.23 8.37 8.56
Dynamic acquisition 8.30 8.23 8.42 8.54
Motion (minimal) 21.81 19.27 24.02 25.48
Motion correction 8.66 8.52 8.85 9.07
Motion (excessive) 27.67 47.35 40.46 37.80
Motion correction 9.09 9.16 8.83 8.73
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Fig. 7. The images are transformed into frequency domain by
2D FFT. (A) Static image without motion (B) Summed dynamic
image without motion (C) Before motion correction (minimal
motion) (D) After motion correction (minimal motion) (E)
Before motion correction (excessive motion) (F) After motion
correction (excessive motion).
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Fig. 8. Blind test for static image and summed dynamic image.
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Fig 9. Blind test for the images with minimal motion and excessive
motion before and after motion correction.
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Appendix 1. Image quality questionnaire

Question 1.
bt LA L
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Looking at image.

How clear and sharp edges do circles have on each image ?

Please check appropriate score

1 2 3 4 5

5 = Defined sharp & clear
1 = Defined poorly
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