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Real-Time MRI-Guided Navigation System with MR Compatible

High Definition Flexible Endoscope
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Abstract: In the present study, we developed a real-time MRI-guided navigation system with MR compatible high
definition flexible endoscope for 3T closed bore MRI to perform minimally invasive surgery. The MR compatible
endoscope had a CMOS image sensor at the tip of the endoscope to produce high definition images with 720x 720
pixels which was about 295 times higher than the imare resolution of the fiberscope type MR compatible endoscope
we had developed. The MRI sequence used in this system produced real-time images with the minimum 0.8 sec/plane.
The feasibility of the navigation system was assessed by phantom studies for evaluating the resolution of the camera
and animal studies by observing the liver of a mini pig with the real-time MR images and the endoscope images

simultaneously to evaluate these image qualities.
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Fig.1 MR compatible high definition flexible endoscope.
There are four ports at the tip of the endoscope. The two
of them has 2.5 mm inner diameter and the others has 2.0
mm inner diameter. The light guide is at the center of the
tip face. The base of the endoscope has an interface to
connect to robot manipulators.

Fig.2 Result of phantom experiment.

Camera images
of conventional fiberscope type MR compatible endo-
scope(A) and camera images of MR compatible high def-
inition MR compatible endoscope (B). The left images
show geometirical patterns with 0.5mm characters and
the right images show color maps.
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Fig.3 Userinterface of the navigation system developed for real-time MRI guided system. The navigation system was

based on 3D Slicer (*3). The upper right pane shows endoscope camera image displaing a liver of a mini pig. The other

three panes show axial, coronal and sagittal planes of abdominal MR images obtained by real-tiem scanning.
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Fig.4 Experimental scenes. (A) Pig on MRI bed (B)(C) Operations of MR-compatible high definition flexible endoscope
using the MR compatible in-room monitors (D) Operation of MR-compatible high definition flezxible endoscope inserting

through the trocar and controlling the tip angle of the endoscope.
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