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Development of Stereotactic Guide System

for Open Neurosurgery

Hiroshi OKUDERA
Department of Newrosurgery, Shinshu University School of Medicine

The development of an intraoperative sterectactic guide system for use in open neurosurgery is described.

The system design is based on the multipurpose head frame (Sugita) and maintains its isocentric

movement. The system consists of stereotactic localization markers and a stereotactic guide arm with two

Argon laser pointers for intraoperative use. The stereotactic guide system presented in this paper enables us
to achieve intraoperative three-dimensional localization of the target during open neurosurgery. Shinshu Med

J 41: 571578, 1993
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Fig. 1 Head fixation system for open neurosurgery
(Multipurpose head frame : Sugita et al '¥).
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Fig. 2 Localization marker for open stereotactic surgery.

a: Schematic drawing of the marker.
b : Localization markers attached to the modified head holder.
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Fig. 3 Schematic drawings of the
intraoperative stereotactic guide arm
for open neurosurgery. White curved
arrows shows the isocentric move-
ment of the guide arm.

Fig. 4 Surgical simulation with the
streotactic guide system and the oper-
ating microscope.
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Fig. 5 Relationships of the target point and the surgical field.
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Table 1 Motion errors of the stereotactic guide

system in surgical simulation.
(measured by 0.5mm)

X axis Y axis Z  axis Distance
1 1.5 -1 1 2.06
2 0 0.5 —1.5 1.58
3 ~1 -1 0.5 1.50
4 0.5 0.5 1 1.22
5 0.5 0.5 —-0.5 0.87
6 1 1 0 1.41
7 -1.5 1.5 1 2.35
8 ~1.5 -1 0.5 1.87
9 -1.5 1 —-0.5 1.87
10 —0.5 -0.5 1.5 1.65
Mean value —0.25 —0.25 0.30 1.64
Standard 1.112 1.137 0.919 0.426
deviation
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Fig. 7 Distance of motion errors of the stereotactic
guide system in surgical simulation.
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