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Abstract
We have developed a real-time MR image-guided surgical support system. To assist the operation-guide imaging and
display technique, we developed an image controller by integrating an improved two-dimensional real-time image-guide
Interactive Scan Control:ISC , a three-dimensional high-resolution image-guide 3D-navigation  and an image fusion
technique Augmented reality-navigation  that has improved the function of displaying segmented images of individual
organs. Moreover, an additional preoperative planning function has been prototyped, which perioperatively displays
positional information of access path calculated on three-dimensional MRI images using the three-dimensional
high-resolution image-guide.
Application of this system to an in-vivo experiment confirmed the operator to easily puncture the target with these four
functions.
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Fig.1 Appearance of Puncture on ISC image.
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Fig.2 Appearance of Puncture on 3D-navigation image.
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Table 1 Localized time
120£101.4
37.3421.9 68
Targeting time 224+159.2
151+99 32
Precision
9.1+5.4mm 6.8+1.7mm

Table1l Summary of the puncture time and precision error.

Cases (The number of persons)

Localize Targeting Precision
In-vivo
2D + 3D + AR navigation 120+ 101.4 224 +159.2 91+54 4
373+£219 151+99 6.8+1.7 4 p>0.05

2D + 3D + AR navigation + Planning

Puncture time and precision error (mean+deviation). Localize and Tageting values are in units of second. Precision values are in units of millimeter.
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