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INTRODUCTION: While various studies have demonstrated the efficacy of robotically assisted and navigated screw 
placement for improved accuracy and outcomes, there still lacks a consensus of whether such systems are still applicable 
in more complex cases involving deformity. The purpose of the present study was to compare robotic-guided (RG), CT-
navigated (NAV), and freehand (FH) placement of pedicle screws in spine deformity and assess trends in clinical 
outcomes. 
METHODS: Patients ≥ 18 years of age undergoing deformity correction surgery defined as 5 ≥ levels fused were reviewed 
for surgical characteristics including procedural complexity (number of instrumented levels, use of PSO, interbody 
placement, and pelvic fixation), complications, 2-year revisions, and screw accuracy. Pedicle screw placement was 
assessed from postoperative CT-scans. Screw accuracy was measured using the Gertzbein-Robbins classification from 
grades A-E scale based on the extent by which the screw breached the cortex of the pedicle. Screws were categorized as 
malpositioned if graded C-E. Post hoc analyses were conducted when significance was found in initial ANOVA and chi-
square tests. 
RESULTS: 237 patients were included (29 RG, 50 NAV, 158 FH) with a total of 2372 screws reviewed. Comparison of 
patient characteristics demonstrated that NAV had older patients than FH, RG and NAV had more patients undergoing 
revision surgery than FH, RG had a higher BMI than FH, and NAV had a higher CCI than RG and FH (all p<0.05). No 
differences were observed in surgical complexity between each approach. Patients within the FH group were found to 
experience significantly more EBL than RG (p< 0.05) with a higher incidence of mass blood loss defined as greater than 
2L. Further analysis of surgical outcomes showed that NAV exhibited longer operative times compared to FH (p<0.001). 
In the radiographic screw analysis, multinomial regression revealed that RG and NAV exhibited a significantly lower rate 
of Grade C-E breaches compared to FH (5.5% vs. 6.6% vs. 13.8% respectively; p< 0.05). FH was also found to have a 
significantly higher percentage of patients with acute onset of radiculopathy due to screw breach (p< 0.05), along with an 
increased rate of return to OR for screw revision compared to the other groups.  
DISCUSSION AND CONCLUSION: The advent of robotic and navigational technology in the setting of ASD represents a 
significant shift in the innovation of spine surgery. As we found in the current report, both robotic and CT-navigated 
pedicle screw placement were both able to offer significant improvements in accuracy and result in a reduction of screw-
related symptoms and revisions compared to freehand. These findings demonstrate that for experienced surgeons, 
adoption of robotic-guided and CT-assisted systems are effective options towards improving the safety and quality of 
deformity surgery. 

 
 

  

 


