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Introduction 
Authors have suggested that a flat metacarpal head of the thumb might be more prone to ligamentous injuries due to its small range 
of motion. Understanding the relationship between metacarpal head morphology and ulnar collateral ligament (UCL) ruptures may 
be beneficial in establishing the probability of this diagnosis prior to ordering advanced imaging modalities. This study aimed to 
compare the roundness of the thumb metacarpal head in individuals with a full-thickness UCL tear to the roundness in patients 
without any thumb pathology on radiographs. 

Methods 
Six urban hospital databases in a single city in the United States were searched between January 2004, and December 2021, to find 
patients with a thumb UCL rupture and patients without any thumb pathology on radiographs. To analyze the roundness of the 
metacarpal head, the distance (A) from the ulnar to the radial edge of the articular surface was divided by the radius (r) of the circle 
that fits through the surface of the metacarpal head on an anterior-posterior hand radiograph. A novel statistical method was 
created in Python for automated circle fitting and quantitative measurements, shown in Figure 1. The mean A/r ratio of the 
metacarpal head in thumb UCL rupture patients was compared to that in healthy control patients using an unpaired Student’s t-test. 

Results 
The A/r (roundness) ratios ranged between 0.47 and 1.95 across all 182 patients in the dataset. The mean roundness for healthy 
control patients (n = 100) was 1.125 ± 0.025 (mean ± standard error of the mean). The mean roundness for UCL rupture patients (n = 
82) was 1.164 ± 0.029. An unpaired Student’s t-test showed no significant difference in means (p = 0.485).

Conclusions 
We found no difference in metacarpal head roundness between patients with a full-thickness thumb UCL tear compared to healthy 
control patients. This suggests a small range of motion of the metacarpophalangeal joint of the thumb does not raise the probability 
of sustaining a thumb UCL full-thickness tear in the case of trauma.

Level of Evidence: III (Diagnostic)
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