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Abstract 

     
 BACKGROUND: The development of stereotactic 

navigation techniques has been an important advancement 

in various fields of medicine, as neurosurgery and spine 

surgery. These techniques, commonly referred to as 

image-guided surgery (IGS), providing simultaneous, 

multiplanar views of spinal anatomy during surgery. A 

surgical navigation system is in some way the same as a 

commonly used navigation system in a ship, aircract or 

even a car.  Both attempt to localize or determine a 

position in space in the context of its surroundings.  

Modern surgical navigation systems use a stereoscopic 

camera emitting infrared light which can determine a 3D 

position of prominent structures, like reflective marker 

spheres. This allows for real time tracking of the marker 

spheres. 

PURPOSE: The purpose is to describe the changes that we 

have had at the naval hospital in the equipment and 

methods of stereotactic navigation in spine surgery 

MATERIAL AND METHODS 

The medical literature was reviewed and the clinical 

experience with intraoperative radiography, C-arm 

fluoroscopy and different types of navigation systems: 

BrainLab VectorVision Neuronavigation System and 

Medtronic O-arm Multi-dimensional Surgical Imaging 

System. 

RESULTS: In the first step at the Naval Hospital the spine 

surgeons used a Conventional Intraoperative Spinal 

Navigation process: radiography or C-arm fluroscopy, 

then the surgeries were performed with a preoperative CT-

based image guidance system, using different types of 

registration procedure for open surgeries.  With this 

system the surgeon have to select a registration procedure: 

1.- Paired Points: The patient registration begins by 

selecting a minimum of three to four distinct anatomic 

points (fiducials) on the reformatted CT images of each 

level involved in the procedure. 2.-  Surface Region 

Matching, is a process in which a large  

 

 

 

number of random points are selected on the exposed 

surface of the vertebral level of interest. 3.- CT-Fluoro 

Matching, the aim of doing this is to correlate 

intraoperatively acquired two-dimensional fluoroscopic 

images with preoperatively acquired CT images. This 

process is termed 2D-3D registration.   

CONCLUSIONS: The stereotactic navigation in spine 

surgery had advanced rapidly in recent years, is a useful 

tool in open surgery and in minimally invasive spine 

surgery. The complications derived from pedicle screw 

malposition are one of the main problems of vertebral 

surgery. The stereotactic navigation allows the spine 

surgeon to be more accurate and able to minimize 

complications and surgical reoperation. 
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