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Introduction 

 The advantages of combining diagnostic imaging modalities has been highlighted recently. Particularly, the introduction of clinical 

PET-CT system (1) has demonstrated the importance of registration of biological function on anatomical structure in a integrated system. 

The idea of combined PET-MR system implies difficulty in practical development due to interference of a strong magnetic field. With an 

eye to the promising advantage of MRI, such as better soft tissue contrast and non-radiation, several integrated solutions has been 

proposed(2). Those developments are massive and fail to detect small gastrointestinal stromal cancer due to lack of resolution of PET. 

Our cost-effective approach to registering functional information on MR images has been to give up simultaneous acquisition of each 

image and to adopt optical sensor (Polaris) for tracking endoscopic scintillator to find small cancer with its location. 

Materials and Methods 

 Instead of using developed endoscopic scintillator  

(must be discussed in other presentation), dummy probe 

(Fig.1) with point signal source (0.4ml, green tea: 

T1=1.5s for MRI, 18F solution: 1-36MBq for PET) was 

intubated into the esophagus of a swine (Fig.2, 18kg, 

3month, n=1) and a simulated phantom (Fig.3, n=5) 

to evaluate accuracy and repeatability of actual locations 

in MRI (FSPGR, 3D, TR=6.3ms, TE=1.3ms, 

Resolution>1.5mm) and PET fusion imaging. Passive 

infrared reflectors (Fig.4) were located on each subject 

and gantry and detected by stereo-cameras (CCD).  

Pre-calibration with 13 reflectors at known locations 

was performed to calculate transformation matrix for 

each scanner coordinate system(3). 

Results and Discussion 

Misregistrations of probe’s head location between PET 

and MRI images for a phantom were plotted on Fig.5 

and fusion image of a swine was shown on Fig.6. 

Maximum S.D. of 4mm indicated proposed  

approach should be feasible for phantom experiment and ready to further repeatability and reproducibility study for animals.  
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