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Introduction: In scaphoid fractures, sclerotic bone densities suggest progression towards nonunion. As 10% or more of scaphoid 
nonunions fail surgical treatment, there is a need to understand which scaphoid nonunions are likely to heal. Relative bone density 
(RBD) of scaphoid poles relative to the triquetrum has been shown to predict nonunion in nonoperatively managed subacute 
scaphoid fractures. We hypothesized that RBD would predict 3-month healing of scaphoid delayed unions or nonunions treated by 
open reduction and internal fixation (ORIF).  

Methods: We identified a retrospective cohort of non-united adult scaphoid fractures treated with ORIF between 6 weeks and 2 years 
after injury at two academic medical centers from 2003-2021 (N=73). Bone density was measured by 2 observers from pre-operative 
CT scans using standard clinical radiology software. RBD was calculated as the ratio of mean bone density in the fracture fragments 
relative to the triquetrum for each fragment and the difference between proximal and distal fragments. Predictive accuracy for 
healing at the scheduled 3-month visit using optimal RBD cutoffs was described for the sagittal plane, coronal plane, and their mean 
using sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV).  

Results: 73 patients met inclusion and exclusion criteria for the cohort and 64 (88%) had a recorded 3-month outcome. Of those 
with a recorded outcome, 12 (18.8%) were non-healing at 3 months. PPVs for healing ranged from 0.82-0.93 and NPVs ranged from 
0.18-0.33 for all predictors. The difference between mean RBD of the proximal and distal fragments had the highest positive 
predictive value of 93% (PPV 0.93; NPV 0.27; c-statistic 0.55), followed by the mean RBD of the proximal fragment alone (PPV 0.85; 
NPV 0.25; c-statistic 0.63).  

Conclusions: The difference in RBD between proximal and distal fragments can identify fractures that are very likely to be healing at 
3 months. However, this measure is not predictive for fractures with difference RBDs above the cutoff.  
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