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Abetract

MRE-bazed Partial Volume Correction Using Hoffman Brain
Fhantom Data and Clinical Application

Domg Hyeon Kim
Department of Medical Scisnce

The Braduate School, Fonseld Undversity

(Directed by Professor Hee-Joung Kim)

Positron emission  tomography(PET) permits investigation of
physiological and biochemical processes in vivo. The accuracy of
quantitation of PET data is affected by its finite spatial resolution,
which causes significant underestimation of the true isotope
concentration in small structures. This phenomena is called partial
volume effect. In this study, we have developed a method for partial
volume correction using Hoffman phantom PET and MR data and
applied various FWHM(full width at half maximum) levels for partial
volume correction. We have also applied this method to PET image of
normal control and tested for the possibility of clinical application. For
the partial volume correction, BE-PET Hoffman phantom images were
co—registered to MR slices of the same phantom. The gray matter and
white matter region of 16th MR slice were then segmented to be
binary images. Each of these binary images was convolved by 4, 8, 12,
16mm FWHM levels with the three-dimensional gaussian point-spread

function. And the convolved images of gray matter and white matter

_30_



were merged corresponding to the same level of FWHM. The original
PET image was then divided by the convolved binary images in
pixel-by-pixel basis resulting in larger PET image volume in size.
These enlarged partial volume corrected PET images were multiplied by
binary image to exclude extracortical region. The evaluation of partial
volume corrected PET images were performed by region of interests
(ROI) analysis applying ROIs, which were drawn on gray matter region
and white matter region of the original MR image slice. Using the
mean pixel values of ROIs, We calculated the ratio of white matter to
gray matter. We have also applied this method to PET image of normal
control. From the ROI analysis, the ratio of corrected images was
increased more than that of uncorrected images. The ratios of PET
images corrected by each FWHM levels have varied from 1:2.02 to
1:253. In case of normal control, the ratio of corrected images was
increased more than that of uncorrected image similar to the results of
Hoffman phantom data. However the ratios increasement of corrected
PET images have varied from 1:1.31 to 1:1.73 which was lower than
those of corrected Hoffman phantom PET images. The ratios between
white matter and gray matter of corrected Hoffman phantom image
was near 1:3. But the ratios of corrected normal control images were
lower than those of Hoffman phantom images, the result showed proper
correction. In conclusion, the method developed for partial volume
correction in PET data may be able to apply for clinical application,

although further study may be required for optimal correction.

Key Words: positron emission tomography, partial volume effect, partial

volume correction, full width at half maximum
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