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Development of a User-friendly Navigation System for Aortic Vascular Surgery
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Abstract: Since a navigation system with high accuracy needs a lot of efforts for its setup during surgery, its
performance does not always satisfy surgeons. We have developed a surgical navigation system for aortic aneurysm repair
and used it in one hundred clinical cases in this decade. The research has revealed that this system needs to improve the
usability and the reliability in registration process in order to show valuable information to surgeons during surgery.
Therefore, we improved the system and its first clinical trials was performed in June 2016. Before thoracotomy, it shows
the location of a target intercostal artery in the thorax. This navigation spent seven minutes to decide an approach to
treatment area. During surgery, it could limit the range of existing area of the artery within five millimeters after
identifying a target intercostal artery by a local point fitting with its five-minute adjustment. In this case, the accuracy of
the system satisfied a surgeon’s need. In the coming years, widespread use of the system would be promoted throughout
the country for safety improvement of aortic vascular surgery with improvement of its performance.
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(a) Three-dimensional
localization measurement system ._

(e) Reference tool
for tracking a bed position

(d) Pointing tool

(c) Monitor

Layout of a surgical navigation system in an operation
room

Fig.2

Fig.3 Deciding approach to a treatment area determined by a
global point matching

(a) Pre-fitting
Fig.4 Identifying a target intercostal artery by a local point
fitting

(b) Post-fitting
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(c) Head-Foot direction
Fig.5 Fiducial Localizatiton Errors
A:Jugular notch, B: Sternal angle, C: Pubis,
D: Left anterior iliac spine, E: Spinous process(Th12)
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