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Background: Ulnar collateral ligament reconstruction (UCLR) has become a common procedure among Major League Baseball
(MLB) pitchers. It is unclear if a limit on innings pitched after UCLR should be instituted to prevent revision UCLR.

Hypothesis: Number of innings pitched and number of pitches thrown after UCLR will not affect whether a pitcher requires a revi-
sion UCLR.

Study Design: Descriptive laboratory study.

Methods: All MLB pitchers between 1974 and 2015 who pitched at least 1 full season after UCLR were included in this
study. Pitch counts and innings pitched for the first full season after UCLR as well as total pitch count and total innings
pitched were recorded. Pitch counts and innings pitched were compared among players who required revision UCLR and
those who did not.

Results: Overall, 154 pitchers were included. Of these, 135 pitchers did not require revision UCLR while 19 underwent revision
UCLR. No significant difference existed between pitchers who underwent revision UCLR and those who did not when comparing
number of innings pitched in the season after UCLR (79.4 = 46.7 vs 90.1 = 58.6; P = .9016), number of pitches thrown in the
season after UCLR (1233.2 = 710.4 vs 1449.2 = 904.1; P = .7337), number of innings pitched in the pitcher’s career after
UCLR (357.4 = 312.0 vs 399.3 *+ 446.4; P = .6945), and number of pitches thrown in the pitcher’s career after UCLR (5632.7
+ 4583.9 vs 5674.7 = 5755.4; P = .4789), respectively. Furthermore, no difference existed in revision rate between pitchers
who pitched more or less than 180 innings in the first full season after UCLR (P = .6678).

Conclusion: The number of innings pitched and number of pitches thrown in the first full season as well as over a player’s career
after UCLR are not associated with an increased risk of a pitcher requiring revision UCLR.
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or major leagues, the results for revision UCLR are less
predictable. 891518

Despite an increase in the overall number of revision
UCLRs performed in MLB pitchers in recent years, risk
factors for failure after primary UCLR have not been
well elucidated.'®!® There is speculation that limiting the
number of innings pitched in a player’s first full season
back to MLB, as well as in his overall career, will decrease
the player’s risk for reinjury. Remarkably, postoperative
protocols after UCLR differ among surgeons who care for
professional baseball players, not only with regard to the
early postoperative protection and mobilization of the sur-
gical site but also in the pace and intensity of rehabilitation
leading to return to sport. Some limit the number of
innings pitched in a single season to 180 innings, while
others have no limit on the number of innings pitched after
UCLR.*® No current data provide scientific support of one
practice over the other.

The purpose of this study was to determine whether the
number of innings pitched or number of pitches thrown in
the first full season after UCLR as well as over the pitch-
er’'s MLB career affected the pitcher’s need for a revision
UCLR. We hypothesized that the number of innings
pitched and number of pitches thrown in the first full sea-
son after UCLR as well as over the pitcher’s career will
have no significant effect on whether the pitcher developed
elbow symptoms that led to revision UCLR.

METHODS

All MLB pitchers who underwent UCLR between 1974 and
2015 were evaluated. These players were identified through
prior studies, MLB team websites, and publicly available
Internet-based injury reports.® Player profiles, biographies,
and press releases were cross-referenced with the MLB
database (HITS) to ensure accuracy over the available
time period. Numerous prior publications have used this
method of data collection.®'”*® Inclusion criteria were
male MLB pitchers (defined as having pitched in at least
1 MLB game before undergoing UCLR) who had pitched
at least 1 full season after UCLR. Exclusion criteria were
collegiate (NCAA [National Collegiate Athletic Association])
pitchers, position players (nonpitchers), pitchers who never
pitched in MLB, pitchers who never returned to MLB after
UCLR, and pitchers who did not pitch at least 1 full season
(defined as pitching for at least 4 months in a season). Num-
ber of innings pitched could be found for every player, while
number of pitches thrown could not be found for 1 player.
The pitch count information from this player was excluded,
but the number of innings pitched was included (Figure 1).
Pitchers who were less than 20 months out from their index
UCLR were excluded.

Players who returned to MLB and played in at least 1
full season after their UCLR were included in the statisti-
cal analysis. The number of innings pitched in the first full
season after UCLR as well as the number of innings
pitched in the player’s entire career after UCLR was
recorded. The number of pitches thrown in the first full
season after UCLR as well as the number of pitches thrown
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Figure 1. Flowchart of inclusion criteria for Major League
Baseball (MLB) pitchers. UCLR, ulnar collateral ligament
reconstruction.

in the player’s entire career after UCLR was also recorded.
This information was obtained from the Baseball-Reference
.com website. Pitchers were separated into 2 groups. One
group did not require a revision UCLR, while the other group
did require a revision UCLR.

Statistical Analysis

Descriptive statistics were determined and reported as
mean * SD for continuous variables and frequencies
with percentages for categorical variables. Innings pitched
the season after return from surgery, pitches the season
after surgery, total innings pitched, and total pitches
were evaluated with 1-sample Kolmogorov-Smirnov tests
and found to be nonnormal in distribution (P < .05 in all
cases). As a result, nonparametric Kruskal-Wallis tests
were conducted for subsequent analyses involving these
variables. For analysis of rate of UCLR revision surgery
in starters versus nonstarters and those pitching more
than 180 versus less than 180 innings in the season after
surgery, Fisher exact test was used when at least one of
the expected values of the contingency table was below 5,
and chi-square test was used otherwise. P < .05 was con-
sidered significant in all analyses. Analyses were con-
ducted using JMP Pro Version 11.0.0 (SAS Institute). A
power analysis was not performed.

RESULTS

After implementation of the exclusion criteria, 154 pitchers
were included. Of these, 135 pitchers did not require revi-
sion UCLR, while 19 underwent revision UCLR (12% of the
UCLR group). Before UCLR and in the first season players
participated in after UCLR, there was no change in the
percentage of starters or relievers: 60 of the included pitch-
ers were starters (39%), while 94 were either relievers or
closers (61%).

No significant difference existed between pitchers who
underwent revision UCLR and those who did not in the
number of innings pitched (P = .9016) or pitches thrown
(P = .7337) in the first full season after UCLR (Table 1).
No significant difference existed in revision UCLR between
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TABLE 1
Innings Pitched and Number of Pitches Thrown for MLB Pitchers
Who Did and Did Not Require a Revision UCLR*

Pitchers Who Did Not Require a Revision UCLR Pitchers Who Underwent a Revision UCLR P Value
First season after UCLR
Innings pitched 90.15 = 58.6 79.4 + 46.7 9016
Pitches thrown 1449.2 + 904.1 1233.2 = 710.4 .7337
Career after UCLR
Innings pitched 399.3 * 446.4 357.4 £ 312.0 .6945
Pitches thrown 5674.7 = 5755.4 5632.7 = 4583.9 4789

“Data are reported as mean * SD. No significant differences existed between groups. MLB, Major League Baseball, UCLR, ulnar collat-

eral ligament reconstruction.

TABLE 2
Pitchers Who Pitched More/Less Than 180 Innings
in Their First Season After UCLR Compared With
Pitchers Who Did/Did Not Require Revision UCLR®

Pitched >180 Innings in First Full Season

Revision UCLR Yes No
Yes 0 19
No 16 119

“UCLR, ulnar collateral ligament reconstruction.

starters who pitched more than 180 innings in the first full
season after UCLR and those who pitched fewer than 180
innings (P = .6955) (Table 2). Furthermore, no difference
existed in revision rate between pitchers who pitched
more or less than 180 innings in the first full season after
UCLR (P = .6678). There was no difference in revision
UCLR between starting pitchers and nonstarting pitchers
(P = .839). Pitchers who underwent a revision UCLR
pitched a mean of 5.2 *= 2.9 seasons after their index
UCLR, while those who did not require a revision UCLR
pitched a mean of 4.5 £ 2.9 seasons after their index
UCLR. Contingency tables demonstrating the number of
pitchers who required a revision based on having pitched
more or less than 180 innings and 150 innings in their first
season back after UCLR can be found in Tables 2 and 3.

DISCUSSION

No scientifically based guidelines currently exist regarding
limitations on innings pitched and pitch counts after
UCLR to prevent reinjury to the UCL. This study aimed
to determine if a specific number of innings pitched after
UCLR was associated with recurrent elbow symptoms
that led to revision UCLR. A secondary aim was to provide
recommendations to reduce the risk of revision UCLR if
the data provided insight on a threshold of innings pitched
or pitches thrown that was associated with revision UCLR.
Our hypotheses were confirmed, as the number of innings
pitched and number of pitches thrown both in the first full
season after UCLR as well as the pitcher’s overall career

TABLE 3
Pitchers Who Pitched More/Less Than 150 Innings
in Their First Season After UCLR Compared With
Pitchers Who Did/Did Not Require Revision UCLR®

Pitched >150 Innings in First Full Season

Revision UCLR Yes No
Yes 0 19
No 17 118

“UCLR, ulnar collateral ligament reconstruction.

did not differ between MLB pitchers who underwent revi-
sion UCLR and those who did not require a revision.
Despite the increasing number of both primary and
revision UCLR in MLB pitchers, the risk factors for recur-
rent elbow symptoms leading to revision UCLR are not
well defined. Interestingly, although the overall number
of UCLRs in MLB pitchers is increasing, the proportion
of pitchers who undergo primary UCLR requiring a revi-
sion is decreasing.?* Previous studies have concluded
that risk factors for sustaining a UCL tear include gleno-
humeral internal rotation deficit, pitching for multiple
teams, pitching while fatigued, pitching year round, pitch-
ing with higher velocity, overall pitch count, number of
innings pitched, and others.} 3710111620 However, recent
studies that have evaluated MLB pitchers who underwent
revision UCLR have not defined risk factors for developing
symptoms that lead to revision UCLR.%824 Wilson et al®*
found that pitching position (starter, reliever, closer),
pitcher handedness, and age at the time of primary recon-
struction did not play a role in whether the pitcher
required a revision UCLR. Jones et al'® evaluated 18
MLB pitchers who underwent revision UCLR and found
the average time to RTS was 18.9 months and that relief
pitchers returned earlier and performed better upon RTS
than starting pitchers. Similarly, Marshall et al'® evalu-
ated a cohort of MLB pitchers who had undergone revision
UCLR and compared these pitchers with a set of matched
controls. These authors found that only 65.5% of pitchers
who underwent revision UCLR were able to return to
pitching in MLB, and pitchers who did return to MLB
pitched significantly fewer seasons than control players.
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This study indicates there is no association between the
number of innings pitched and the number of pitches
thrown during the first full year after UCLR and the
future need for revision UCLR. Furthermore, the data do
not show an association between limiting the number of
innings pitched or pitches thrown during the first full
year after UCLR and the subsequent length of the pitcher’s
career. The ability of a player to return to pitching is a com-
bined decision between the player, surgeon, trainer, and
coach and not based on clear scientific parameters. There
are some surgeons who impose an inning limit, commonly
between 150 and 180 innings, on MLB players after UCLR,
while others have no such limit.?* This study has found
that the cause of revision UCLR does not appear to be
related to the number of innings pitched or pitches thrown.

Limitations

Despite our attempts to locate every MLB pitcher who
underwent UCLR and revision UCLR, as there is no cen-
tral database of all the MLB pitchers who have undergone
UCLR, it is possible that some pitchers were missed. No
power analysis was performed as no study has looked at
number of innings pitched or number of pitches thrown
as a risk factor for revision UCLR, so an accurate power
analysis was not possible. This may have introduced type
II (B) error. As pitchers who were unable to return for
a full season were excluded, this could have introduced
an element of selection bias, although this was necessary
to answer the clinical question that was posed. Further-
more, information regarding surgical technique and con-
comitant injuries/procedures was not reliably available,
and these factors may have some effect on the results.

CONCLUSION

The number of innings pitched and number of pitches
thrown in the first full season as well as over a player’s
career after UCLR do not lead to increased risk of revision

UCLR.
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