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Fig. 2. Fiducial markers taped to the acrylic skull phantom surface were used as randmarkers
to test the accuracy of the probe tip. (b) 22 acrylic rods of known hight were implanted
at known location in a base unit.
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Table 1. Deviation between actual rods position and 3-D reconstructes images rods position
in phantom. model

FFR FFR+SMR RMS Average error(mm) SD

4 4+0 143 2.8 14

4+40 1.39 1.8 0.9

4+60 1.05 14 0.7

4+80 1.04 13 0.7

4+100 1.04 12 0.6

6 6+0 1.82 2.0 12

6-+40 1.36 14 0.8

! 6460 129 1.0 0.8
‘ 6-+80 1.23 1.0 0.6
6+100 117 1.0 0.6

8 8+0 155 18 12

8+40 1.39 13 0.7

8+60 1.29 1.0 0.9

8+80 1.22 0.8 0.7

8+ 100 1.19 1.0 0.6

10 1040 1.66 18 038

10+40 1.34 13 0.7

10+ 60 1.28 11 0.7

10+ 80 1.18 1.0 0.6

| 10+100 1.18 10 05
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A Study on the Minimization of Spatial Error in 3-Demensional
Neuronavigator

Dong Joon Lee, Ph.D., Young Shin Ra, M.D., Jung Kyo Lee, M.D.
Dept. of Neurological Surgery, Asan Medical Center, College of Medicine,

Univ. of Ulsan

Abstract

3~dimensional Neuronavigator, Viewing Wand(ISG Technologies, Toronto, Cannda) is the
surgery aid equipment for real time image (CT or MRI) guided surgery. The assurance
of spatial accuracy of this system is important for clinical application. In this study, we
have designed the acrylic brain phantom and measured the spatial error with that phantom.
The phantom has designed to have capability to simulate image guided surgery. The phantom
has 22 vertical rods whose diameters are 5mm and each rods has different length. CT
scans were performed by 2.0mm slice and reconstructed for 3-Dimensional analysis. End
point of rods can be obtained using reconstructed 3-Dimensional images and they are compa-
red to actual position data. Average deviation was less than 2mm for various situations.
Spatial error of Viewing Wand is acceptable in the clinical points of view, while cosmetics
of the software needs to be modified to more user friend. Better accuracy can be expected
when we apply the mixed fiducial fit registration and surface fit registration method. And
even better results can be obtained if registration points distributed even and symetric
around the target.



