
Comparison of Outcomes between Axial Radial and Axial 
Ulnar Carpal Injuries

We present a large patient cohort 
compared to previous literature

Limitations include retrospective nature 
and limited sample size to specifically 
address the influence of factors such as 
need for soft tissue coverage and nerve 
injury on clinical outcomes

Based on our results, we found no 
difference in outcome based on crush or 
axial mechanism of injury

Patients with axial radial injury patterns 
appear to have significantly worse 
outcomes compared to those with axial 
ulnar patterns

• Rare injuries, incidence of 1.4-2.1%
• High energy caused by axial force transmitted through the 

intermetacarpal space, dissociating the carpometacarpal joints 
and disrupting the distal carpal row

• Can transmit through carpal bone (trans) or by circumventing 
the carpal bone (peri)

Alternately caused by a dorsal volar directed force, effectively a 
crush type injury to the carpus

Associated with extensive soft tissue injury
Previous studies have suggested that outcome is related to 
severity of soft tissue and nerve injuries and that specific pattern of 
injury has little effect on outcome
Data based on small series
Purpose: discern whether crush or axial mechanism, and whether 
axial radial or axial ulnar patters of injury differ in clinical outcome

Background

Retrospective review of axial carpal injuries treated at a Level I 
Trauma Center between January 1, 1990 and December 31, 
2014
indentified by CPT code search for carpal fracture, carpal 

dislocation or metacarpal fractures. XRs and operative reports 
were then screened to confirm axial carpal injury

Demographics, mechanism, injury pattern, surgical procedures 
performed, length of immobilization, complications including 
compartment syndrome and need for subsequent procedures 
were recorded

Mayo Wrist Scores calculated at final follow up

Results
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Patients & Methods

Conclusions
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Case ExamplePatterns and Causes of Axial 
Injuries

Axial carpal dislocation classification. Axial radial 
dislocations (Top row) & axial ulnar dislocations 
(Bottom row).

Dorsovolar compression force results in shear 
force tangential to the articular surface (F1) and 
compressive force (F2) perpendicular to F1. 
Higher shear forces at the joint results in 
dislocation whereas higher compressive forces 
results in fracture.

• 37 patients identified
20 axial radial, 17 axial ulnar

• All treated surgically with K-wire stabilization
• 5 patients were diagnosed with compartment syndrome
• 10 patients required free tissue transfer for soft tissue coverage
• Average length of immobilization was 63 days (SD 3.8)
• Axial radial injuries were more likely to be open injuries
• No patient achieved an excellent outcome by Mayo Wrist Score at final follow up
• 20 of 37 patients had a poor outcome
• Of variables evaluated, only axial radial pattern was significantly associated with 

worse outcome
• No association with extent of soft tissue or nerve injury
• By multivariate analysis, axial radial pattern demonstrated 15x increased risk of poor 

outcome compared to axial ulnar pattern
• 29 wrists determined to be injured due to axial mechanism, 8 wrists experienced 

crush mechanism
• No difference in Mayo Wrist score at final follow up based on mechanism

Percent distribution of axial radial 
and axial ulnar injuries in our series.

32 year old male who sustained a blast 
injury with subsequent open axial ulnar 
dislocation (Fig. A, B). Patient underwent 
I&D with open reduction and Kirschner
wire fixation (Fig. C) and final radiographs 
at most recent follow up (Fig. D).
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