
Return to Performance Following UCL Surgery in Major League Baseball Pitchers 
 
Michael A. Mastroianni, MD (Medical Doctorate)a Michael.MastroianniMD@gmail.com  
Jennifer A. Kunes, MD (Medical Doctorate)a jak2314@cumc.columbia.edu  
John D. Mueller, MD (Medical Doctorate)a jdm2221@cumc.columbia.edu 
Dany B. El-Najjar, BS (Bachelor’s in Science)a dbe2115@cumc.columbia.edu  
Jamie Confino, MD (Medical Doctorate)a jc5152@cumc.columbia.edu  
Sohil S. Desai, MD (Medical Doctorate)a sd3515@cumc.columbia.edu   
Cole R. Morrissette, MD (Medical Doctorate)a crm2224@cumc.columbia.edu 
Alexander J. Rondon, MD (Medical Doctorate)a ajr2283@cumc.columbia.edu 

David P. Trofa, MD (Medical Doctorate)a dpt2103@cumc.columbia.edu 
Charles M. Jobin, MD (Medical Doctorate)a cj2164@cumc.columbia.edu  
William N. Levine, MD (Medical Doctorate)a wnl1@cumc.columbia.edu  
Christopher S. Ahmad, MD (Medical Doctorate)a csa4@cumc.columbia.edu 
 

aColumbia University Irving Medical Center/NewYork Presbyterian Hospital 630 West 168th Street, New York, NY 
10032, USA 
 
Introduction: The recent development of advanced analytics and pitch-tracking analysis has been widely embraced 
throughout Major League Baseball (MLB), driving player development and personnel decisions over the past 
decade. While return to play is important for players and teams, return to performance following UCL surgery using 
several advanced metrics has not been studied in MLB pitchers. The primary objective of this study is to evaluate 
return to performance in MLB pitchers using advanced analytic and pitch-tracking outcomes at one and two years 
post-operatively following UCL surgery. The secondary objective is to provide an updated return to play analysis 
from the most recent five MLB seasons.  
Materials & Methods: We performed a retrospective return to play analysis on 119 MLB pitchers who underwent 
primary UCL reconstruction or repair from April 2018 to November 2023 and reported return to play rates at 1-, 2-, 
and 3-years. For return to performance analysis, exclusion criteria included pitchers without two qualifying seasons 
of post-operative pitch-tracking data except for analysis of Stuff+, Location+, and Pitching+. Advanced analytic and 
pitch-tracking metrics used commonly in MLB player evaluation were then collected for 54 total MLB pitchers from 
public web sources sponsored by MLB and used in previous studies. Statistical analysis consisted of paired t-tests 
comparing pre- to post-operative metrics. A large subgroup analysis on pitch-specific outcomes for fastballs, 
curveballs, sliders, cutters, changeups, and splitters was also conducted. 
Results: Mean age was 26.8 + 3.6 years, 74% of included pitchers were right-handed, and 42.6% were starting 
pitchers. Only 4% returned to play at 1-year post-operatively, 79% at 2-years, and 99% at 3-years with a mean of 
558 + 159 days. There was a significant decrease in cumulative statistics such as innings pitched, pitch count, and 
fWAR in pre-injury T1 compared to post-operative M1 and M2 (p < 0.001), however rate-based ERA metrics such 
as xFIP and SIERA were similar. At 2-years post-operatively, pitchers maintained their Stuff+ but showed worse 
Location+ and Pitching+ (p < 0.01). MLB pitchers retained their overall velocity, spin and spin axis, vertical and 
horizontal movement, horizontal release points, and VAA. Pitches most negatively impacted by UCL surgery 
included fastballs and sinkers, with significant differences in Stuff+, Pitching+, and Location+ at 1- and/or 2-years 
post-operatively. Various pitches had significant differences in certain pitch-tracking metrics, illustrating how pitch 
mechanics change after surgery.  
Discussion: In the past four years, 79% and 99% of MLB pitchers returned to play in the MLB at two and three 
years respectively with a mean of 558 days following UCL surgery. Pitchers showed a mild but statistically 
significant decrease in cumulative performance metrics, strike zone command (Location+), and overall pitching 
ability (Pitching+) post-operatively. UCL surgery restored pitcher’s velocities, movement, and spin while pitches 
such as fastballs and sinkers were most negatively impacted. Overall, surgery remains an effective option for MLB 
pitchers to return to both play and performance following a UCL injury. 
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