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The hepatic MR imaging often contains sequential images that enable radiologists to interpret liver diseases in more detail.
In this paper, we proposed a new method to extract liver region and its surrounding organs by using different information
from three sequential phase images (pre-contrast, arterial and portal phase images) with DICOM format. The subtraction
image between arterial and portal phase images is applied to extract the initial liver area, and the subtraction image
between pre-contrast and arterial phase images is used to extract the surrounding organs like heart, aorta and kidney.
Because the intensity of organs is often changed widely in different slices, or even shown heterogonous in the same slice,
thresholding technique is hard to extract organs with only gray values. Therefore, our segmentation method is based on the
edge detection by using two types of edge detectors. The initial organs are selected from the labelled connectivity, and the
final contour is confirmed by threshold value that is automatically calculated from edge image. Thirty MR cases were used

in this experiment, and the result shows that the segmentation accuracy is improved by our proposed
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We have developed a computer-aided detection (CAD) scheme for detection of unruptured intracranial aneurysms in three-
dimensional (3D) magnetic resonance angiography (MRA) based on findings of short branches in vessel skeletons, and a
selective enhancement filter for dots (aneurysms). Fifty-three cases with 61 unruptured aneurysms and 62 non-aneurysm
cases were processed by use of the dot enhancement filter. The initial candidates were identified not only on the dot-
enhanced images by use of a multiple gray-level thresholding technique, but also on the vessel skeletons by finding short
branches on parent skeletons, which can indicate a high likelihood of small aneurysms. All candidates were classified into
four categories of candidates according to effective diameter and local structure of the vessel skeleton. In each category, a
number of false positives were removed by use of two rule-based schemes and by linear discriminant analysis on localized
image features related to gray level and morphology. Our CAD scheme achieved a sensitivity of 97% with 4.6 false posi-
tives per patient by use of a leave-one-out-by-patient test method. This CAD system may be useful in assisting radiolo-

gists in the detection of small intracranial aneurysms as well as medium-size aneurysms in MRA.
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P2-2: Evaluation of mouse brain fused image obtained from fluorescent and phase-contrast
x-ray computed tomography using synchrotron radiation
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To confirm the feasibility of fusion image in small animal, we integrated the functional image with fluorescent x-ray comput-
ed tomography (FXCT) and the anatomical image with phase-contrast x-ray CT (PCCT) for mouse brain. Extracted normal
brains of mice were imaged both by FXCT and PCCT. FXCT and PCCT images were fused by detecting the boundary of
brain surface. In FXCT, the distribution of cerebral perfusion agent 127I-IMP in the brains was clearly demonstrated with 0.5
mm spatial resolution. The anatomical image of cerebral cortex, hippocampus, basal ganglion and cerebellum was obtained
by PCCT at 30 _m spatial resolution. In the fusion image, cerebral perfusion was easily recognized to its corresponded
anatomical position. The validity of fusion image is discussed from the view point of clinical image understanding. Our
results suggested that the evaluation of mouse brain with high spatial resolution could be performed by integrating FXCT and

PCCT images. Thus fusion imaging might be important tool for biomedical research even in small animal.
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A novel 4 layer Depth-of-interaction (DOI) Positron Emission Tomography (PET), jPET-D4 is currently being developed
at National Institute of Radiological Sciences in Japan. The jJPET-D4 is a human head scanner which aims to improve the
spatial resolution of conventional PET. The jPET-D4 is constructed by 120 detector blocks where 24 detector blocks are
arranged in trans-axial plane to form one detector block ring. Each detector block contains 1024 GSO (Gd2SiO5:Ce) crys-
tals each with the size of 2.9 X 2.9 X7.5mm. Unfortunately, inter-crystal scattering (ICS) occurs in detector block of
JPET-DA4. ICS is the phenomenon where two crystals or more scintillate for a single incident of gamma particle due to
Compton scattering that occurs within a detector block. In this paper, we concentrate on the investigation of ICS pattern by
using a Monte-Carlo simulator. This pattern is used to improve the detector sensitivity function of maximum likelihood

expectation maximization (MLEM) image reconstruction in order to produce better images.
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