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Introduction: Glenoid bone loss is a complex problem facing shoulder surgeons with no well-

studied solutions. Traditional methods of performing shoulder arthroplasty in the setting of severe 

glenoid bone loss have included bone grafting of the glenoid with augmented fixation. However, 

these methods have had poor functional and radiographic outcomes. The glenoid Vault 

Reconstruction System (VRS, Zimmer Biomet) was designed to provide a patient-specific solution 

for patients with severe glenoid bone deficiency. It utilizes pre-operative three-dimensional (3-D) 

computed tomography (CT) scan to map the remaining glenoid bone stock and create a 3-D printed 

custom model and implant. This helps the surgeon ensure the optimal screw trajectory and length 

given the patients remaining bone stock. This provides a stable baseplate in challenging scenarios. 

Clinical outcomes of this system are largely unknown. 

 

Methods: This is an Institutional Review Board-approved prospective cohort study that followed 

patients who had severe glenoid bone deficiency and underwent shoulder arthroplasty with the 

VRS system. Data was collected prospectively as part of a shoulder arthroplasty registry and 

included preoperative clinical outcomes with in-person clinical and radiographic follow-up Inclusion 

criteria included any patient who underwent a shoulder arthroplasty with the VRS, had minimum 1-

year follow-up, and been enrolled in the shoulder arthroplasty registry. Exclusion criteria were prior 

glenoid bone grafting or augmentation procedure and exclusion from the total shoulder registry. 

Demographic variables including age, sex, and handedness were collected. Clinical outcome scores 

collected were the American Shoulder Elbow Surgeons, Patient-Reported Outcome Measurement 

Information System Upper Extremity (PROMIS-UE), Single Assessment Numeric Evaluation (SANE), 

and Shoulder Arthroplasty Smart (SAS). Statistical analysis was performed using the Mann Whitney 

U test for continuous variables and Chi-Square test for categorical variables. 

 

Results: There were 26 patients who had minimum 1-year follow-up, 13 males (50%) and 13 

females (50%). Average age at the time of surgery was 67.3 years (22.7 – 88.6 years). Eleven (42.3%) 

were primary surgeries and 15 (57.7%) were revisions. The average preoperative glenoid 

retroversion was 14.9° and the average glenoid vault bone stock was 17.3 mm (0 – 35 mm). The 

average time between surgeries for the revisions was 291 days (22 – 797 days). Postoperatively, 

patients had a significant increase in their clinical outcome scores, including the PROMIS-UE (39.8 vs 

31.7, p < 0.05), ASES (73.2 vs 37.6, p < 0.05), and SANE (66.5 vs 22.6, p < 0.01). The SAS score was 

not significantly different postoperatively (7.7 vs 7.0, p > 0.05). there were no intraoperative 

complications. Nine patients (34.6%) had a postoperative complication, 8 of whom underwent 

another surgery and one decided not to undergo more surgery. The complications included 3 

dislocations (33.3%), 2 patients with a loose baseplate (33.3%), 1 deep infection (11.1%) 

necessitating implant removal, 1 rotator cuff failure (11.1%), 1 glenosphere dissociation (11.1%) , 

and 1 periprosthetic humerus fracture (11.1%) after a fall. 

 

Conclusion: The glenoid VRS can be a good solution for patients with severe glenoid bone loss. This 

study demonstrated significant improvement in clinical outcomes postoperatively at minimum 1-

year follow-up. Due to the complex nature of these scenarios, however, complications can occur. 


