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INTRODUCTION:

As more patients elect to undergo total shoulder arthroplasty (TSA) and reverse TSA (rTSA) to improve shoulder pain and
function, it is vital that complications of these procedures are established. While some current literature report relatively
low complication rates of common post-surgical complications, others demonstrate high rates, which consequently have a
considerable effect on patient recovery. The variability in complication rates across the orthopaedic literature for may be
attributable to lack of standardization in the classification systems used to define and categorize complications. Recent
literature promisingly supports that the Clavien-Dindo classification system, which was first employed to assess
complications following general surgery procedures, can apply to orthopaedic conditions. The current research study
seeks to expand upon the current literature by not only applying a modified Clavien-Dindo scale (mCDS) to classify
complications following shoulder arthroplasty, but also by assessing and categorizing the risk factors related to the grade
of complication after these procedures.

METHODS:

Adult patients who underwent shoulder arthroplasty between 2012 and 2024 at a single academic medical center with at
least 90 days of follow-up were included. Data collection included demographic data, baseline functional and living status,
length of hospital stay, smoking status, drug use, hand dominance, procedure indication, procedure type, surgery length,
American Society of Anesthesiologists (ASA) score, Charlson Comorbidity Index (CClI), laterality of injury, follow-up time
and surgery-related complications. An mCDS for clinical relevance to shoulder arthroplasty was used to grade
complications based on degree of intervention needed (Table 1). All descriptions of potential complications during patient
follow-up were collected and then independently assessed by two authors. Each reviewer scored the complications twice,
and reviewers were blinded to their counterpart’s scores during grading. Cohen’s kappa statistic was used to assessed
scale reliability. Baseline characteristics were analyzed among both patients who experienced complications and those
who did not. Fisher's exact and Chi-squared tests were used to analyze categorical variables while student's ttests were
used to analyze continuous variables. Bivariate logistic regressions were performed to determine predictors for
complication by grade. Statistical significance was set at p-value < 0.05.

RESULTS:

Complications were graded by two blinded, independent raters using the mCD scale. Intra-rater agreement was near-
perfect (93%, kappa = 0.894, p<0.001) for Reviewer 1 and (96%, kappa = 0.936, p<0.001) for Reviewer 2. Comparing
Reviewer 1 and Reviewer 2 grading to determine interrater reliability resulted in near-perfect reliability for the raters’ first
passes (93%, kappa = 0.894, p<0.001), and near-perfect reliability for their second passes (93%, kappa = 0.894,
p<0.001). In total, 127 patients were included in this analysis, 64 men and 63 women. There were 103 (81.1%) rTSA, 19
(15.0%) anatomic TSA, and 5 (3.9%) hemiarthroplasties. 50 patients (39.4%) experienced at least one complication of
any grade for a total of 58 cumulative complications (Figure 1). The most common complication severities were Grade 1
(36.2%) and Grade 2 (36.2%). There were no patient deaths.

Patients with complications had longer average length of hospitalization compared to those without complications
(p<0.001) (Table 2). Bivariate logistic regression analysis identified that surgery length in the third (152—182 minutes)
quartile was significantly associated with Grade 1 complications (p=0.049), while being in the fourth quartile of surgery
length (>182 minutes) had decreased odds of Grade 1 complications (p=0.032). ASA score greater than or equal to 4 was
significantly associated with Grade 1 (p=0.045) and Grade 4 (p=0.010) Baseline mobility was found to be a predictor of
Grade 3 complications, as those who use a walker had higher odds of complications (p=0.025). For Grade 4,
hemiarthroplasty was found to have greater odds of complications compared to rTSA (p=0.026).

DISCUSSION AND CONCLUSION: This is the first study to test the reliability of the Clavien-Dindo classification system
for complications following total shoulder arthroplasty. These results demonstrate near-perfect intra-rater and interrater
reliability. There were complications among 39% of patients, most commonly due to neuropraxia (Grade 2). Surgery
length, ASA greater than 4, use of a walker, and hemi-arthroplasty were significantly associated with complications.
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