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Correction of image distortion in the liver scintigram due to the

respiratory movement using an on-line computer system

Toru Matsumoto, Nobuo Fukuda, Eizo Yabumoto and Kenjiro Fukuhisa

National Institute of Radiological Science, Chiba

Research Code No.: 705

Key Words: Computer processing, Image restoration, Liver scintigram

Image distortion in the liver scintigram due to the 1espiratory movement often confuses physisians
in its interpretation. An attempt to correct this distortion. was described using an on-line digital com-
puter system. The procedure was as follows: (1) the respiratory movement was sampled by a collimated
Nal (T1) detector positioned beneath the bed seeing the edge of the liver, (2) an original scintigram
was divided into five sub-scintigrams according to the phase of the “respiratory curve”, having equal
total counts in each, (3) the center point of gravity of each sub-scintigram was calculated, (4) the sub-
scintigrams were shifted and superimposed so that each center point of gravity fitted to the center of
the image.

Phantom experiments using a respiration simulator showed sufficient recovery of the image quality
in terms of focal lesion detectability and the smoothness of the edge of organ. Moreover, actual magni-
tude of the movement was precisely estimated in two-dimensional plane using the center point of gravity
of each sub-scintigram.

Several considerations in application for clinical liver scans were also discussed. Of these, the

usefullness of the correction 1 computer image processing, such as smoothing, was specially stressed.
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Fig. 1. Principle of correction for respiratory movement of organ
(a) The relation between respiratory map and sampled scintigram
(b) Original (S) and corrected scintigram (S0)
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(b} (1-2) Respiratory map of isometric presenta-
tion correspinding to original scintigram (1-2)
(b) (3) A respiratory curve in the map
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Table 1. Respiratory amplitude of 5 division level calculated by equal point and

equal count method

Respiratory map minimum amplitude

maximum
BG-Cut off level of scintigram
Number of division point (D.P.)

Total count (C)
(C)/(D.P.)

Count of division level
Total point (N)
(N)/(D.P.)

Count of division level

9

46

6

i

77051

15410

9-15, 16-23, 24-29, 30-36, 37-46
1492

‘}98

9-14, 15-19, 20-27, 28-35, 36-46
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Fig. 9. (a) Histgram of point for the respiratory amplitude
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Table 2. The center of gravity and respiratory movement of the sampled scintigram

Division Center of

Samplep level gravity AaY L.4Y AX L.4X

scintigram (count) Gi(x, y) (Gi-GO) (mm) (Gi-GO) (ram)
Sl 915 (33.2, 24.9) 3.2 12.5 0.1 0.4
52 15—23 (33.6, 21.7) 0 0 0.3 1.2
S3 23—29 (33.3, 20.4) -1.3 —5.1 0 0
S4 29—35 (32.2, 19.3) -2.4 -9.4 1.1 +.3
S5 35—46 (34.5, 17.7) -4.0 —15.6 1.2 4.7

Original Line space (L)

scintigram GO (x, v) (mm)
S (33.3, 21.7) 3.9

Maximum value of respiratory X = 5.1 (mm)
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