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INTRODUCTION: Total shoulder arthroplasty (TSA) is an effective surgical option for managing advanced osteonecrosis
(ON) of the humeral head, a condition characterized by vascular disruption and bone necrosis. TSA has demonstrated
excellent outcomes, providing significant pain relief, improved range of motion, and durable implant survivorship. Despite
this, ON accounts for fewer than 5% of all indications for shoulder arthroplasty, and much of the existing literature is
limited to small case series, precluding generalizability to broader populations. This study aimed to evaluate healthcare
utilization, systemic complications, and implant-related outcomes in patients undergoing TSA with and without ON.
METHODS: The TriNetX Research Database containing 138 million patients across 101 healthcare organizations was
queried to identify patients undergoing TSA between 2002 and 2022. Patients were divided into two cohorts: those with
ON (TSA + ON) and those without ON (TSA-only). Propensity score matching was utilized to balance comorbidities.
Covariates included in the matching process were age, sex, race, ethnicity, diabetes mellitus, liver disease, nicotine
dependence, sickle-cell disorders, coagulation disorders, antiphospholipid syndrome, long-term steroid use, and kidney
disease. Cohort characteristics before and after matching are provided in Table 1. Postoperative outcomes, including
emergency department (ED) visits, readmissions, adverse events, and prosthetic complications, were analyzed at 30
days, 90 days, and 1 year. Adverse events were classified as severe or minor. Severe adverse events included sepsis,
myocardial infarction, deep vein thrombosis, pulmonary embolism, and cardiac arrest. Minor adverse events included
pneumonia, acute kidney injury, urinary tract infection, transfusion, wound dehiscence, and hematoma. Orthopedic
implant related complications included prosthetic joint infections, surgical site infections (superficial and deep),
dislocations, periprosthetic fractures, prosthesis mechanical loosening, hardware breakage, and revision TSA. Pairwise
analyses were performed between groups, and Z-tests were used to determine the significance of risk differences.
Statistical significance was set at a threshold of P < 0.05.

RESULTS:

The query identified 1,281 patients with ON undergoing primary TSA and 71,201 patients without ON undergoing primary
TSA. After matching, the groups each consisted of 1218 patients and there were no significant differences between the
two cohorts (Table 1). Patients with ON exhibited significantly higher rates of emergency department (ED) visits
compared to patients without ON at all postoperative time points, while significant differences in readmission rates were
observed at both 90 days and 1 year. At 30 days, higher proportion of TSA + ON group returned to the ED compared with
TSA-only group (odds ratio [OR] = 0.611; P =0.018). This difference persisted at 90 days (OR = 0.747; P =0.048), and at
1 year (OR = 0.778; P =0.019). Readmission rates were significantly elevated in the TSA + ON cohort at 1 year, (OR =
0.714; P =0.006). This increase was also observed at the 90-day time point (OR = 0.717; P =0.026) (Table 2).

Patients with ON exhibited significantly higher rates of severe adverse events at all postoperative time points compared to
the TSA-only cohort including at 30 days, (OR = 0.448; P =0.009), with this difference persisting at 90 days (OR = 0.629;
P =0.049) and 1 year (OR = 0.710; P =0.039). Minor adverse events were also more frequent in the TSA + ON cohort,
particularly at 90 days (OR = 0.684; P =0.014) and 1 year (OR = 0.771 ; P =0.021). Specific complications such as acute
kidney failure and pneumonia were significantly elevated in the TSA + ON cohort, with acute kidney failure occurring more
frequently at 90 days (OR = 0.382; P =0.002) and 1 year (OR = 0.616; P=0.010), and pneumonia being more prevalent at
90 days (OR = 0.536 ; P =0.028) and 1 year (OR = 0.619 ; P =0.015). Additionally, deep vein thrombosis at 1 year was
more common in the TSA + ON cohort (OR = 0.494 ; P =0.029). Overall, the cumulative rate of any adverse event was
significantly higher in TSA + ON patients compared to TSA-only patients at both 90 days (OR = 0.688 ; P =0.007) and 1
year (OR = 0.788 ; P =0.024). (Table 3). The rates of prosthetic joint infections, prosthesis dislocations, periprosthetic
fractures, prosthesis mechanical loosening, broken prostheses, superficial and deep surgical site infections, and revision
TSA were not significantly different between the TSA + ON and TSA-only cohorts at any time point.

DISCUSSION AND CONCLUSION: ON is associated with significantly higher rates of healthcare utilization and
postoperative systemic complications following TSA, emphasizing the need for tailored perioperative care. Despite these
challenges, TSA remains a durable and effective treatment for ON, with comparable implant-related outcomes to non-ON
patients. Future studies should explore patient-specific factors influencing outcomes to optimize care strategies for this
high-risk population.
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