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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.

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 and performance rates at one, two, and three
seasons post-operatively. 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. Return
to performance analysis consisted of paired t-tests comparing pre- to post-operative metrics. The percentage of pitchers
who returned to their pre-injury performance in each season after injury was also recorded. Return to full performance
was defined as returning to all pre-operative metrics combined except for Stuff+, Location+, and Pitching+ given limited
sample size of these metrics. Binary logistic regression evaluated for predictive factors associated with return to fWAR
and full performance at 3-seasons.

RESULTS:

Mean age was 26.8 + 3.6 seasons, 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-seasons, and 99% at 3-seasons 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
season one (T1) compared to post-operative season one (M1) and two (M2) (p < 0.001), however rate-based ERA metrics
such as xFIP and SIERA were similar. At 2-seasons post-operatively, pitchers maintained their Stuff+ but showed worse
Location+ and Pitching+ (p < 0.01). At 3-seasons post-operatively, pitchers returned to performance comparable to their
pre-injury form in pitch count (63% of players successfully returned), xFIP (61%), fWAR (53%), velocity (78%), fastball
velocity (77%), horizontal movement (83%), vertical movement (72%), Stuff+ (73%), Location+ (89%), and Pitching+
(78%). Only 3%, 21%, and 32% of pitchers returned to full performance by 1-, 2- and 3-seasons post-operatively,
respectively. Binary logistic regression did not identify any pre-operative factors associated with return to fWAR and full
performance at 3-seasons.

DISCUSSION AND CONCLUSION:

Only 3%, 21%, and 32% of pitchers returned to full performance by 1-, 2- and 3-seasons post-operatively. While the
majority of pitchers can regain their previous form in most important pitch-tracking metrics, the majority of pitchers did not
return to performance in all metrics. During the first season after injury, no pitch-tracking metric had more than 39% of
pitchers return to performance while at 3-seasons each metric had a majority of players return to performance, suggesting
that despite returning to play pitchers still need time to recover performance. Only 53% of pitchers returned to their pre-
injury fWAR 3-seasons after surgery, suggesting that only half of pitchers provide the same value to teams despite
presumably being fully recovered. 4% returned to play at 1-year post-operatively, 79% at 2-years, and 99% at 3-years at a
mean of 558 + 159 days following UCL surgery from April 2018 to November 2023. Altogether, we believe this study
better informs MLB players and teams about expectations regarding return to play and performance following UCL
surgery.




