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Introduction and Background  

In reverse total shoulder arthroplasty (RTSA), the humeral stem is typically designed as either an inlay or onlay 

configuration. Previous comparative studies have been limited by differences in glenoid components, creating potential 

confounding effects. This study aimed to compare the clinical and radiologic outcomes of inlay and onlay humeral 

stems while controlling for glenoid-related variables by using a single standardized glenosphere design. 

 

Material and Method  

A retrospective review was conducted on patients who underwent RTSA for irreparable massive rotator cuff tear or 

cuff tear arthropathy between January 2018 and December 2024 at three institutions. Importantly, Only cases using the 

same glenosphere (Trabecular Metal Reverse Plus) with either an inlay stem (Trabecular Metal Reverse Plus) or onlay 

stem (Biomet Comprehensive) were included. Final analyses included 20 inlay cases and 28 onlay cases. Clinical 

outcomes included preoperative and postoperative range of motion (ROM), VAS pain score, and ASES score. 

Radiologic evaluations addressed scapular notching, glenosphere inferior overhang and inclination, and acromial or 

scapular spine fractures. 

 

Results  

The mean follow-up duration was 21.5 months. Baseline demographics, preoperative ROM, and patient-reported 

outcome measures (PROMs) were comparable between the groups. At final follow-up, the inlay group demonstrated 

significantly greater abduction than the onlay group (158.75° vs. 142.86°, p = 0.007). No significant differences 

between two groups were found in other ROM parameters or PROMs. Scapular notching occurred in 25% (inlay) and 

17.9% (onlay) of patients, with no significant difference. Acromial fractures occurred in 15% (inlay) and 10.7% 

(onlay) without difference between groups, and all were managed conservatively. 

 

Conclusions  

When controlling for glenoid components, inlay humeral stems demonstrated superior postoperative abduction 

compared with onlay stems, suggesting potential advantages for patients with pseudoparalysis or pseudoparesis. Other 

ROM measures, PROMs, and complication rates were similar between groups. Individualized implant selection based 

on patient anatomy and biomechanical considerations remains important. 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

Figure & Table 1.  

 
 

 



 
 

 

 

 

 

 

Figure & Table 2.  

  


