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(Fig. 1).

@ Segmentation and Binary image

PET a4 22 Edfvoz A3 Arie sFsy o

Fig. 1. Registration of PET and MR image for Hoffman
phantom.
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Fig. 3. Segmented binary
image of white matter.

Fig. 2. Segmented binary
image of gray matter.
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PETY43% F3tA H9, ¥ =3 $9= 239 JAgto|

Fig. 4. Convolved gray matter images for various FWHMs. (a) 4 mm FWHM (b) 8
mm FWHM (¢) 12 mm FWHM (d) 16 mm FWHM.

Fig. 5. Convolved white matter images for various FWHMs. (a) 4 mm FWHM (b) 8
mm FWHM (c) 12 mm FWHM (d) 16 mm FWHM.
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Fig. 6. ROIs using MR image of Hoffman phantom.

Fig. 7. ROIs using MR image of normal control.
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Table 1. The ratios between white and gray matter of
mean pixel values within ROIs before and after correction of
PET image of Hoffman phantom

4 mm 8mm 12mm 16 mm
¥4 A FWHM FWHM FWHM FWHM
A 3y B3 A
WAEea 10126 1031 1:146 11160 1:1.73
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Fig. 8. The vatiation of mean pixel values of ROIs within
white and gray matter with FWHM conditions after
correction of PET image of Hoffman phantom.

Fig. 10. PET images of Hoffman phantom after correction for
various FWHMs, (a) 4 mm FWHM (b) 8 mm FWHM (¢) 12
mmﬁF\%/'HM (d) 16 mm FWHM.

Table 2. The ratios between white and gray matter of mean
pixel values within ROIs before and after correction of PET
image of normal control

4 mm 8mm 12 mm 16 mm
24 4 FWHM FWHM FWHM FWHM
51_7(3 E;g E;g y_xé

. . . . n . . . . .
Fig. 9. PET image of Hoffman phantom before correction. g 1:1.96 1:202 1:2.17 1:2.36 1:2.53
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Fig. 11. The vatiation of mean pixel values of ROIs within
white and gray matter as FWHM conditions after correction
of PET image of normal control.
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MR-based Partial Volume Correction Using Hoffman Brain
Phantom Data and Clinical Application
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Mijin Yun'T, Jong-Doo Lee'’, and Hee-Joung Kim*'

+

*Department of Medical Science, "Research Institute of Radiological Sciences,
’Department of Radiology, Yonsei University College of Medical, Seoul, Korea

PET (positron emission tomography) permits the investigation of physiological and biochemical processes
in vivo. The accuracy of quantifying PET data is affected by its finite spatial resolution, which causes
partial volume effects. In this study, we developed a method for partial volurme correction using Hoffman
phantom PET and MR data, and applied various FWHM (full width at half maximum) levels. We also
applied this method to PET images of normal controls and tested for the possibility of clinical application.
®F-PET Hoffman phantom images were co-registered to MR slices. The gray matter and white matter
regions were then segmented into binary images. Each binary image was convolved by 4, 8 12, 16 mm
FWHM levels. These convolved images of gray and white matter were merged corresponding to the same
level of FWHM. The original PET images were then divided by the convolved binary images voxel-
by-voxel. These corrected PET images were multiplied by binary images. The corrected PET images
were evaluated by analyzing regions of interests, which were drawn on the gray and white matter regions
of the original MR image slices. We calculated the ratio of white to gray matter. We also applied this
method to the PET images of normal controls. On analyzing the corrected PET images of Hoffman
phantom, the ratios of the corrected images increased more than that of the uncorrected images. With the
normal controls, the ratio of the corrected images increased more than that of the uncorrected images.
The ratio increase of the corrected PET images was lower than that of the corrected phantom PET
images. In conclusion, the method developed for partial volume correction in PET data may be clinically
applied, although further study may be required for optimal correction.

Key Words : Positron emission tomography, Partial volume effect, Partial volume correction, FWHM

- 210 -



