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Introduction
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• Reverse total shoulder arthroplasty (rTSA) reduces pain and restored 
function in patients with rotator cuff arthropathy. [Churchill and Garrigues. (2016) JBJS 
Reviews.]

• Clinical outcomes are favorable; however, functional outcomes remain 
suboptimal.

• Few studies have assessed the association between critical shoulder 
angle (CSA) and functional outcomes following rTSA. [Blonna, et al. (2016) JSES.] 

• Rotator cuff arthropathy (RCA) has been associated with higher critical 
shoulder angle (CSA) values. [Moor, et al. (2013) Bone Joint J.]

• Glenohumeral osteoarthritis (OA) has been associated with lower CSA 
values. [Spiegl, et al. (2016) KSSTA]



PURPOSE: Compare pre-operative CSA and post-
operative range of motion (ROM) in patients with RCA 
alone, OA alone, and OA with rotator cuff insufficiency 
(OARCI). 

HYPOTHESIS:
• CSA values would decrease from RCA to OARCI to OA.

• Higher CSA values would be associated with 
improvements in ROM relative to lower CSA values 
following rTSA.

Purpose & Hypothesis
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DATA COLLECTION:
• 116 patients (48M, 71F, Age: 71.1 ± 1.3 yrs) who received rTSA

between 2014 – 2019 with a 1-year follow-up minimum were 
retrospectively reviewed.

• Patients were stratified based on their indication for surgery and MRI 
evidence of rotator cuff tears

o 33 patients (28.5%) had RCA only.
o 20 patients (17.24%) had OA only. 
o 63 patients (54.3%) had OARCI.

• Patients who received rTSA secondary to fractures, failed 
hemiarthroplasty, and/or revisions were excluded.

Methods
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DATA COLLECTION:
• Demographic information, CSA, pre- and post-operative ROM 

including forward elevation (FE) and external rotation (ER) were 
recorded. 

DATA ANALYSIS:
• Kruskal–Wallis test was used to assess for associations between 

CSA and patient group (OA vs RCA vs OARCI).

• Multivariate linear regression analysis was utilized to determine the 
association between predictors and ROM

• Significance was set at p < 0.05 for all tests.

Methods
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Results
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• Average CSA was 34.8 (95% CI 32.4 – 37.1) for RCA, 30.8 (95% CI 28.3 – 33.3) 
for OA, and 31.8 (95% CI 30.8 – 32.9) for OARCI (p = 0.03).

• CSA was inversely correlated with pre-operative FE ( r = -0.22, p = 0.021) but not 
preoperative ER (r = -0.03, p = 0.73, Figure 1).

Figure 1 – Illustrates 
the correlation 
between critical 
shoulder angle and 
preoperative forward 
elevation value
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• Neither CSA (p = 0.90) nor operative indication group (p = 0.38) 
were predictive of improvement during ER (Figure 2).

Figure 2 – Illustrates the 
distribution of improvement 
scores in pre- to post-
operative external rotation 
(ER) range of motion
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Figure 3 – Illustrates the 
distribution of improvement 
scores in pre- to post-
operative forward elevation 
(FE) range of motion

• Compared to patients with RCA (x̄RCA = 71.4 [95%CI: 49.3 – 93.4]), 
patients with OA saw less improvement in FE (x̄OA = 33.6 [95%CI: 
6.9 – 60.4]) pre- to postoperatively (p = 0.02, Figure 3).



• Our results show that CSA is positively correlated with degree of 
rotator cuff tearing along the spectrum of OA to RCA. 

• Patients with OA typically had lower CSA values which predicted 
poor improvement in FE following rTSA. Whereas patients with RCA 
typically had higher CSA values, which also corresponded with 
greater improvements in FE following rTSA.

• CSA may act as a surrogate predictor of postoperative 
improvements in FE following rTSA in the context of mechanism of 
injury.

Discussion
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• Our results are limited in that our classifications are primarily driven 
by surgical indication. This assumes that all preoperative diagnoses 
are correct.

• Continued data processing will examine how CSA relates to internal 
rotation and patient reported outcomes.

CLINICAL SIGNIFICANCE:
• This study improves our understanding of the relationship between 

CSA and functional outcomes after rTSA.

Discussion
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Thank you
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