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INTRODUCTION:

Despite an increasing awareness of acromial stress fractures (ASFs) and scapular spine fractures (SSFs) as
complications unique to reverse shoulder arthroplasty (RSA), data pertaining to the effect of implant design on their
incidence remains conflicted. The purpose of this study was to identify implant and patient factors that are associated with
the development of ASFs and SSFs in a large patient cohort.

METHODS:

A multi-center retrospective study was performed at 15 institutions, comprising 21 American Shoulder and Elbow
Surgeons (ASES) members. Patients that underwent primary or revision RSA from June 2013 to May 2019 with a
minimum of 3-month follow up were included. All contributing ASES members participated in the Delphi method, an
iterative survey process requiring a minimum of 75% agreement, to determine study definitions and parameters. Only
symptomatic ASFs/SSFs with confirmatory radiography or computed tomography were included. Radiographic data
including lateralization shoulder angle (LSA), distalization shoulder angle (DSA), and lateral humeral offset (LHO) were
collected at a 2:1 ratio of control to fracture and propensity score matched (Figure 1). Humeral implant design was only
studied radiographically in order to minimize the potential for confounding due to variation in surgical
technique. Multivariable logistic regression was performed to identify patient, implant, and radiographic variables
associated with ASFs/SSFs.

RESULTS:

We identified 6,230 patients with an overall stress fracture incidence of 3.8% (n=239). The rates of ASFs and SSFs were
2.9% (n=180) and 0.9% (n=59), respectively. Patients with ASFs were found to have greater total glenoid lateral offset
than those without fracture (mean + SD; 4.6+3.8 vs. 4.0+3.4; P = 0.021). After multivariable adjustment, implant and
patient factors independently predictive of ASFs were inflammatory arthritis (OR 2.19; P < 0.001), diagnosis of massive
rotator cuff tear (OR 2.09; P = 0.002), osteoporosis (OR 2.00; P < 0.001), prior shoulder surgery (OR 1.84; P < 0.001),
diagnosis of cuff tear arthropathy (OR 1.78; P = 0.002), female sex (OR 1.77; P = 0.002), increasing age (OR 1.60; P =
0.021), and increasing total glenoid lateral offset (OR 1.57; P = 0.023). Revision surgery was associated with a lower rate
of ASF (OR 0.38; P = 0.017; reference: primary surgery) (Table 1). Factors independently associated with SSFs were
female sex (OR 2.52; P = 0.007), and osteoporosis (OR 2.31; P = 0.005). Radiographic analysis demonstrated that a
greater ALSA (OR 1.42; P = 0.005) was independently associated with a higher risk of stress fracture, whereas increased
LHO (OR 0.74; P = 0.031) was protective. Distalization (ADSA) was not associated with stress fracture incidence (OR
0.94; P = 0.635) (Table 1).

DISCUSSION AND CONCLUSION:

Patient factors associated with poor bone density and rotator cuff deficiency appear to be the strongest predictors of ASFs
after RSA. Implant factors, to a lesser degree, may also affect ASF incidence in at risk patients, as increased lateral
humeral offset was found to be protective, whereas excessive glenoid sided and global lateralization were associated with
higher fracture rates. The value of humeral-sided lateralization in respect to ASFs should be considered in the setting of



the known advantages of glenoid-sided lateralization, such as lower rates of scapular notching and impingement, when

appraising various implant designs.
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