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Development of a PET/OMRI combined system

Yamamoto, Seiichi

35,400,000

PET MRI PET/MRI

PET/MRI
MRI  OMRI

PET
PET/OMRI PET

Positron emission tomography (PET) has high sensitivity for imaging
radioactive tracer distributions in subjects. However, it is not possible to image free radical
distribution in subject by PET. Since free radicals are quite reactive, they are related to many
diseases, including but not limited to cancer, inflammation, strokes, and heart disease. The
Overhauser enhanced MRI (OMRI) is so far the only method that images free radical distribution in
vivo. By combining PET and OMRI, a new hybrid imaging modality might be developed that can
simultaneously image the radioactive tracer and free radical distributions. For this purpose, we
developed a PET/OMRI combined system for small animals. Also we tried more sensitive imaging of
radical using optical methods.
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Fig.1 Conceptual drawing of developed
PET/OMRI combined system

Fig.2 PET
PET
LGSO 2
1
PSPMT PET
16 LGSO
56mm PET
Fig.2(A)
OMRI PSPMT  OMRI
PET  OMRI

(Fig.2(B))

QY

¢
;\

(B)
Fig.2 Developed optical fiber based PET
system for PET/OMRI combined system (A)

and that installed inside 0.0165T
permanent magnet for OMRI (B)
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Fig.3 Developed transmission and receive
coils for MRI (A) and ESR transmission coil

®

Fig.4 PET/OMRI
PET OMR 1 MRI
(Fig.4 A ) ESR
PET  MRI

(Fig.4 B )

®
Fig.4 Side view of optical fiber PET and
RF coil for OMRI (A), and whole view of
developed PET/OMRI combined system (B)
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Fig.5 Photo of okura injected NXR solution
(A), MRI image (B), and OMRI image
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Fig.6 Photo of 4-sector phantom containing
F-18 in upper 2-sector and NXR solution in
left 2-sector (A), PET image (B), OMRI
image(C), and fused image (PET image:
red)(D)
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Fig.7 Photo of mouse set inside ESR coil
(A), images of PET (B), image of MRl (C:
left) and OMRI (C: right) and fused images
with MRI(D: left)and OMRI(D: right)
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