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INTRODUCTION: Avascular necrosis (AVN) is a rare, degenerative condition caused by bony necrosis, most commonly 
of the epiphyseal region of the long bones, ultimately leading to subchondral collapse and degenerative joint disease. 
Proximal humerus AVN can be minimally painful and initially difficult to diagnose as the impact loading on the shoulder is 
limited compared to other common sites of AVN like the hip. However, symptoms can progress to pain and eventual 
reduction in shoulder motion. Currently, there is a dearth of literature regarding the indications for and long-term outcomes 
of treatments for proximal humerus AVN in the pediatric and young adult population. The purpose of this study is to report 
on a consecutive series of patients treated at a single institution with this condition, including diagnostic findings, 
implemented treatments, and long-term outcomes. 
METHODS: A retrospective review and cross-sectional outcomes assessment was performed to identify patients with 
proximal humerus AVN treated at a single pediatric hospital between 2011 to 2021 using ICD-10 coding. Retrospectively 
studied variables included patient demographics, treatment strategies, and patient outcomes. A cross-sectional survey 
was then distributed that included patient-reported outcome measures and evaluated patients’ definitive shoulder 
treatment. Descriptive statistics were used to summarize patient characteristics and outcome scores. 
RESULTS: We identified 30 shoulders in 21 eligible patients. Patients were 16.9 years old at AVN diagnosis (Table 1) and 
predominantly male (57%). Diagnosis was prompted by pain in most cases (95%) and was often associated with cancer 
treatment (57%) and/or steroid use (48%). The vast majority of shoulders were examined with MRI (93%) and identified 
as Stage II at diagnosis (68%). Shoulders were usually nonsurgically treated at our institution initially. Eleven (52%) 
completed the cross-sectional outcomes assessment at an average of 7.13 years from diagnosis (Table 2). Notably, only 
55.6% of shoulders underwent operative treatment within this time course. PROMIS and American Shoulder and Elbow 
Surgeons Evaluation (adult and pediatric metrics) score data showed scores within normative ranges for this population. 
DISCUSSION AND CONCLUSION: The present study expands upon the limited literature base regarding AVN of the 
proximal humerus in young patients. This condition was most diagnosed in adolescents with a history of steroid use 
and/or cancer treatment. Patients were often treated nonsurgically through cross-sectional follow up. Importantly, patients 
reported functionality and overall outcome scores within normative ranges. These results suggest that nonsurgical 
treatment is an effective initial management strategy for AVN of the proximal humerus in pediatric patients. Further work is 
necessary to determine appropriate indications for surgical treatment.

  
 


