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Introduction

Advances in computer and computed-

tomography (CT) imaging have accelerated the

use of intra-operative navigation in spinal surgery.

Several studies have confirmed that image-

guided navigation (IGN) allows greater precision

and improved accuracy of instrumentation

placement.  We present our single center

experience and describe common modes of

failure leading to less than exceptional (>90%)

accuracy.

Methods
We retrospectively reviewed 140 consecutive adult
patients undergoing posterior cervical, thoracic,
lumbar and/or sacral spinal fusion with
intraoperative CT-IGN from September 2009-August
2013 at Cedars-Sinai Medical Center.  Two blinded
surgeon-researchers evaluated all screws on
intraoperative O-arm images and postoperative CT
scans for assessment of screw accuracy.  Bony
pedicle and vertebral body breaches, and
anatomical violations into the spinal canal, neural
foramen, transverse foramen, or facets were
recorded.  Grade 1 breach was defined as < 2mm,
Grade 2 as 2-4mm, Grade 3 as >4mm.  Need for
revision spine surgery or intraoperative screw
revision was the primary outcome measure.

Results

Of 1185 pedicle screws placed, 1161 (98.05%)

were in acceptable positions (good) without

cortical wall or anterior vertebral body wall

breach.  Mean clinical follow-up period: 23

months (range 3–48).  Pedicle screws placed in

revision cases in the cervical (C1-2) and lumbo-

sacral (L5-S1) spine represented most of the

screws deemed to be fair or poorly placed

(1.95%).  No revision surgery was performed for

symptomatic screw misplacement or neurological

deterioration.  Available overall clinical outcomes,

measured using visual analog scale, were

improved significantly postoperatively at 3 months

compared with preoperatively (p < 0.0001).

Conclusions
CT-IGN surgery resulted in successfully placing
1161 pedicle screws (98.05% screw accuracy) in
complex spine disorders from cervical spine to
sacrum.  High cervical and lumbosacral regions
represented the most common technically difficult
areas for instrumentation placement.  Technical
pearls are discussed to improve accuracy for the
entire spinal axis.
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Learning Objectives

1. Navigated spinal surgery has a high accuracy

rate in complex spine disorders from cervical

spine to sacrum.

2. High cervical and lumbosacral regions

represented the most common technically difficult

areas for instrumentation placement.

3. Specific technical pearls will be discussed to

improve accuracy for the entire spinal axis.


