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INTRODUCTION: 
There has been a significant increase in the use of computed tomography (CT)-based preoperative planning and transfer 
technology for shoulder arthroplasty in the past decade.  While numerous studies have demonstrated improved 
positioning of components, there is little evidence to support any impact that the use of such technology has on clinical 
outcomes after shoulder arthroplasty.  The goal of this study was to investigate the impact of CT-based preoperative 
planning on clinical outcomes, including patient reported outcome measures (PROs) and active range of motion (ROM) 
after reverse total shoulder arthroplasty (RSA). 
  
METHODS: 
A multicenter shoulder arthroplasty registry was retrospectively queried to identify all patients who underwent RSA with 
minimum 2-year clinical follow-up. Patients with preoperative three-dimensional CT-based planning were identified and 
separated into two study groups: 1) use of CT-based planning software without transfer instrumentation and 2) use of CT-
based planning software with transfer instrumentation.  Control patients without any CT-based planning were then 
identified and matched 1:1 to the each study group based on age (±3 years), sex and baseline ASES score (±10 
points).  Additional demographic and baseline characteristics were compared between groups to assure similar 
distribution of comorbidities, glenoid morphology, and baseline impairment and function.    The primary outcome measure 
was the 2 year ASES score.  Additional outcomes were the following PROs: VAS pain, WOOS, Constant-Murley and VR-
12 mental score as well as the following active ROM measurements: FF, ER at side (ER0), ER at 90 (ER90), IR 
measured by spinal level (IRspine) and IR at 90 (IR90).  For all comparisons, p < 0.05 was considered statistically 
significant. 
  
RESULTS: 
56 patients were identified that underwent RSA with 3D CT-based preoperative planning without transfer instrumentation 
and were matched to 56 controls; 122 patients were identified that underwent RSA with 3D CT-based preoperative 
planning and utilized transfer technology, these were matched to 122 controls.  Overall, there were minimal additional 
differences in demographics, glenoid morphology, glenoid metallic lateralization or baseline PROs between the 
groups.  The final outcomes at 2 years between the study groups and matched controls were not significantly different 
(Tables 1 and 2)  The change in PROs, ROM and strength from baseline for both of the study groups compared to 
controls were also not overall significantly different.  Although several very minor statistically significant differences were 
noted, no clinically significant differences were noted between the study groups with CT-based planning and controls 
without planning. 
  
DISCUSSION AND CONCLUSION: 
Patients undergoing RSA with three dimensional CT-based preoperative planning with or without transfer instrumentation 
had no clinical differences at early follow up compared to matched controls without CT-based planning.  Additional longer-
term follow up studies are necessary to confirm these findings and assess any long-term impact of CT-based planning 
and transfer technology on outcomes, longevity and complications after RSA. 
 



 

 

 


