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Introduction: Ulnar collateral ligament (UCL) reconstruction (UCLR) is increasingly prevalent 
among Major League Baseball (MLB) pitchers. While workload and pitch count are known risk 
factors, advanced pitch-specific metrics have not been extensively analyzed for their role in UCL 
tears. This study examines pitch-specific velocity, spin rate, and movement characteristics for 
their association with undergoing UCLR. 
 
Materials and Methods: A retrospective analysis was conducted using MLB pitchers who 
underwent UCLR between 2017 and 2024. Pre-injury pitch metrics, including velocity, spin rate, 
movement profiles, and pitch usage, were collected from Baseball Savant, a baseball metrics 
database, and compared to healthy league averages. Mann-Whitney U tests and logistic 
regression models were used to assess statistical differences and identify significant predictors of 
undergoing UCLR. 
 
Results: A total of 132 pitchers who underwent UCLR were analyzed against 6,001 healthy 
league-average pitchers. Significant differences were observed in pitch velocity, with UCLR 
pitchers displaying higher average velocities for fastballs, sliders, changeups, and curveballs (p < 
0.001). Increased spin rate for four-seam fastballs (p = 0.0004) and changeups (p = 0.04) was 
also associated with a greater likelihood of UCLR. Pitch movement characteristics, including 
decreased glove-side horizontal break on cutters (p < 0.0001) and increased arm-side movement 
on changeups (p = 0.01), were significant predictors of undergoing UCLR. 
 
Discussion: This study demonstrates that specific pitch characteristics, including velocity, spin 
rate, and horizontal movement may be associated with an increased likelihood of undergoing 
UCLR. 
  



 


