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Background: Patients are faced with several treatment decisions after an ulnar collateral ligament (UCL) injury: nonoperative
versus operative treatment, repair versus reconstruction, and immediate versus delayed surgery.

Purpose/Hypothesis: The aim of this study was to investigate the factors important to patients when deciding which treatment to
pursue after a UCL injury. We hypothesized that (1) length of time away from sports and seasonal timing would be important to
patients and (2) treatment decision-making would be heavily influenced by how many and which seasons of their baseball career
would be missed.

Study Design: Cross-sectional study.

Methods: High school and collegiate baseball players with UCL tears treated at an academic institution were surveyed retro-
spectively on their sports participation at the time of injury and their UCL injury treatment decisions. Respondents rated the
influence of various factors on a 5-point Likert scale, and they selected the top 3 factors and the single most important factor
influencing their treatment decisions. Multiple logistic regression analysis was used to assess the relationship between player
characteristics and factors important to their treatment decision.

Results: A total of 83 athletes completed the survey; 40 were in high school and 43 were in college at the time of injury; 7 were
treated nonoperatively and 76 underwent surgery (66 immediately and 10 in a delayed fashion), 10 with UCL repair and 66 with UCL
reconstruction. The ability to play competitive baseball in the long term was very important or extremely important to 90% of
players, while the ability to play in the short term was very important or extremely important to 17%. Length of recovery and
seasonal timing were also important factors for 53% and 54% of players, respectively, and almost all (90%) highly valued advice
from a surgeon. Possible failure of nonoperative treatment leading to increased time away and the possible loss of 2 consecutive
baseball seasons heavily influenced decision-making in 41% of respondents.

Conclusion: Survey respondents were driven by the desire to play baseball in the long term. Treatment decisions were influenced
by the length of recovery and by the seasonal timing of their injury, both of which affect how many and which seasons of baseball
a player may miss. Patients found advice from their surgeon to be extremely important to decision-making.
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The ulnar collateral ligament (UCL) is an important medial
stabilizer of the elbow, particularly for overhead ath-
letes.8,11 The valgus force generated by throwing, especially
a baseball or javelin, or by upper extremity weight bearing
as in wrestling or gymnastics, can lead to degenerative
changes or acute injury to the UCL. While UCL injuries
typically do not impact activities of daily living, they can

cause significant pain and dysfunction for athletes who con-
tinue to participate in their sport.8,11

Historically, UCL injuries were seen as career-ending for
baseball players.10,14 However, there have been significant
advances in both nonoperative and operative treatments,
such that the majority of athletes can return to play
(RTP).1,6,9,13 Nonoperative treatments now include
improved rehabilitation programs and platelet-rich plasma
injections, while operative treatments include either UCL
repair or UCL reconstruction.5 Indications for operative
fixation include a failure of nonoperative treatments or an
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acute complete UCL tear on magnetic resonance imaging.7-

9,14 Patients without degenerative changes to the UCL are
candidates for UCL repair, with proximal tears having bet-
ter outcome than midsubstance tears.7,8,16 The UCL can be
reconstructed regardless of the quality of the native UCL
tissue, using a number of different methods.10

Thus, nonoperative treatment, UCL reconstruction,
and/or UCL repair may be options for some patients,
depending on the characteristics of their UCL injury. How-
ever, the different treatment options vary in terms of RTP
rates and in the average length of time for a patient to RTP
or to competition.1,4,6,7 For baseball pitchers, RTP after
nonoperative treatment can take as long as 4 months. RTP
after UCL repair ranges from 6 to 8 months and from 12 to
14 months after UCL reconstruction.1,4,6 Many patients
who injure their UCL have a desire to continue playing
baseball. Failure of a trial of nonoperative treatment can
adversely affect a player’s ability to extend their careers if
they miss multiple seasons (seasonal timing) or miss an
important season for recruitment to the next level of play
(career timing). Understanding how seasonal and career
factors are considered in the decision-making process is
critical to clinicians, so they can fully discuss the implica-
tions of different treatment options and tailor recommenda-
tions accordingly.

The aim of this study was to investigate which factors are
important to patients in deciding what treatment to pursue
after a UCL injury. We hypothesized that (1) factors related
to the length of time away from sport, seasonal timing, and
career timing would be important to patients; and (2)
patient decision-making would be heavily influenced by
how many, and which, seasons of baseball a player would
miss as a result of postoperative rehabilitation.

METHODS

After obtaining institutional review board approval, we
queried the patient records for both International Classifi-
cation of Diseases, 10th Revision and Current Procedural
Terminology codes related to UCL injury, UCL repair, and
UCL reconstruction at a large urban academic institution
from January 1, 2018, through December 31, 2021. The full
list of codes utilized is available in Appendix Table A1. This
list was then screened for duplicate patients. Clinic notes
for each patient were screened to confirm that the patient
played high school or college baseball at the time of injury
and that the patient was diagnosed with a UCL tear by an
attending surgeon. Injuries noted to be UCL “sprains” or
“strains” were excluded, as were UCL tears in the setting
of an elbow dislocation. Patients with and without

concomitant ulnar neuritis were included. While the initial
query included patients seen by multiple surgeons, all
patients who met inclusion criteria were under the care of
a single sports medicine fellowship-trained orthopaedic
surgeon. Patients and/or their parents were contacted via
telephone and/or email, and those agreeing to participate in
the study were sent a survey via Qualtrics. The survey is
available separately as Supplemental Material.

The survey instrument consisted of 5 sections. The first
section presented the study goals and obtained patient or
parental consent. The remainder of the study was com-
pleted by the patient. The second section collected patient
demographics, while the third section collected information
about sports participation. The fourth section was com-
prised of the Athletic Identity Measure Survey (AIMS),
which quantifies how integral a patient’s role as an athlete
is to their identity. The final section asked questions spe-
cific to treatment decision-making. The patient was asked
what treatment option they chose (nonoperative, UCL
repair, or UCL reconstruction; definitive treatment shortly
after diagnosis or in a delayed fashion) and how important
different factors were to their decision-making. Each factor
was first rated on a 5-point Likert scale ranging from “not
at all important” to “extremely important.” Patients were
then asked to select the 3 factors that were most important
to their decision-making, then asked to select the single
most important factor from this subset. Lastly, patients
were asked about how the risk of missing 1 versus 2 seasons
of baseball or missing specific seasons (eg, junior year of
high school) impacted their treatment decision-making.

Survey data were exported from Qualtrics, and data
analysis was conducted using IBM SPSS Statistics (Version
25). Demographic characteristics, including age and AIMS
score, were calculated as means ± standard deviations, and
specific response rates to survey questions were calculated
as percentages. Multiple logistic regressions were used to
assess the relationship between player characteristics and
factors important to their treatment decision. Significance
was set at P < .05.

RESULTS

UCL tears were identified in 295 high school or college
baseball players, and 184 were able to be contacted over the
phone or by email. A total of 176 patients agreed to partic-
ipate, and 83 patients completed the survey (Figure 1), on
average 1.5 ± 1.2 years after their UCL injury. Demograph-
ics at the time of injury are listed in Table 1. Respondents
were, on average 18.8 ± 2.0 years old at the time of injury,
and all (100%) were male. A total of 40 patients were in high
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school and 43 were in college when they sustained their
UCL injury. The majority (93%; n ¼ 77) played baseball
exclusively. Other sports played included basketball
(n ¼ 4; 5%), golf (n ¼ 1; 1%), and football (n ¼ 1; 1%).
Respondents had an average AIMS score of 54 ± 10 out of
70; 36% (n ¼ 30) of patients were injured in the preseason,
17% (n ¼ 14) early in the season, 8% (n ¼ 7) in midseason,
23% (n ¼ 19) late in the season, and 16% (n ¼ 13) in the
off-season.

Of all survey respondents, 7 were treated nonopera-
tively, 66 underwent surgery as soon as possible after
receiving their diagnosis, and 10 underwent surgery in a
delayed fashion. Of those undergoing surgery, 10 had a
UCL repair with an internal brace and 66 had a UCL recon-
struction. Of those receiving a UCL reconstruction, 6
respondents had discussed undergoing a UCL repair pre-
operatively, but their UCL was deemed irreparable intrao-
peratively. Of those who elected a UCL reconstruction, 51%
stated a UCL repair was not an option based on the char-
acteristics of their UCL tear, while 49% thought that a
reconstruction would be “stronger or more reliable in the
long run” as compared with a UCL repair. Of those who
elected for UCL repair, including those ultimately receiving
a UCL reconstruction because of an irreparable UCL
despite initially preferring a repair, 69% (n ¼ 11) did so
because they thought it would allow them to return to play-
ing baseball faster than would a reconstruction.

Factors impacting patient decision-making are pre-
sented in Table 2 and Figure 2. Among high school players
whose treatment decision impacted whether they could
play baseball their junior year (n ¼ 17), 29% said it was a
very important factor in their decision-making while an
additional 29% said it was the most important factor in
their decision-making. Of high school respondents whose
treatment decision impacted whether they could play their
senior year of baseball (n ¼ 31), 39% said it was a very
important factor and 26% said it was the most important
factor in their decision-making. When respondents would
miss 1 versus 2 seasons of high school baseball, depending

on their treatment chosen (n¼ 61), 28% stated this weighed
heavily in their decision and 13% said this was the most
important factor in their decision-making.

Based on logistic regression, the importance of seasonal
timing to a patient was not significantly influenced by the
degree to which they identify as an athlete (as quantified by
an AIMS score), their year in high school or college, or their
plans to play baseball in college or professionally. Similarly,
neither consideration or concern for the length of recovery
nor the time away from sports were influenced by these
factors. The importance of being able to play baseball in the
short term was associated only with the patient’s AIMS
score. With each 1-point increase in AIMS score, the odds
of a patient reporting the ability to play in the short term as
“very important” or “extremely important” increased by a
factor of 1.146 (95% CI, 1.005-1.307; P ¼ .042).

There was no significant association between the
degree to which a respondent identified as an athlete (as

Figure 1. A flow diagram demonstrating patient responses.
UCL, ulnar collateral ligament.

TABLE 1
Participant Characteristicsa

High School
(n ¼ 40)

College
(n ¼ 43)

Academic year
Freshman 0 (0) 11 (26%)
Sophomore 11 (28%) 17 (40%)
Junior 12 (30%) 8 (19%)
Senior 17 (43%) 7 (16%)

Baseball training
Months per year

0-3 1 (3%) 0 (0%)
4-6 3 (8%) 1 (2%)
7-9 13 (33%) 8 (19%)
10-12 23 (58%) 34 (79%)

Hours per week
0-3 2 (5%) 1 (2%)
4-6 8 (20%) 1 (2%)
7-9 11 (28%) 4 (9%)
10-12 9 (23%) 15 (35%)
�13 10 (25%) 22 (51%)

Level of play
Junior varsity 3 (8%) -
Varsity 37 (93%) 41 (95%)
Club 15 (38%) 2 (5%)
Other 1 (3%) 0 (0%)

Planning to play baseball in college
Maybe 1 (3%) -
Probably 10 (25%) -
Definitely 29 (73%) -

Committed to a college baseball team
No 27 (68%) -
Yes 13 (33%) -

Hoping to play baseball professionally
Definitely not 5 (13%) 0 (0%)
Probably not 7 (18%) 4 (9%)
Maybe 7 (18%) 5 (12%)
Probably 5 (13%) 8 (19%)
Definitely 16 (40%) 26 (60%)

aData are presented as n (%). Dashes indicate areas not appli-
cable.
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quantified by an AIMS score), their year in high school or
college or their plans to play baseball in college or profes-
sionally and their treatment decision (nonoperative versus
operative treatment and immediate vs delayed surgery).
Similarly, there was no significant association between the
importance of each factor to a patient and whether they
chose nonoperative or operative treatment. However, when
patients chose to undergo surgery, they were affected by
several factors. Players who rated the ability to play base-
ball in the long term as “very” or “extremely important”
were much less likely to delay surgery as compared with
players who rated this factor as less important (odds ratio
[OR] ¼ 0.018, P ¼ .001). Similarly, those that rated the
length of recovery as “very” or “extremely important”
important were less likely to delay surgery (OR ¼ 0.048,
P ¼ .008). However, those who rated time away from sports
as “very” or “extremely important” important were more
likely to delay surgery (OR ¼ 15.591, P ¼ .014).

DISCUSSION

The results of this study indicated that patient decision-
making is driven by pain/discomfort while throwing and
the ability to play baseball in the long term, with a respec-
tive 89% and 90% of patients reporting these factors as very
important or extremely important. Length of recovery and
seasonal timing were also important components to patient

decision-making and are in the top 3 factors affecting
decision-making for 37% and 36% of patients, respectively.
Advice from a surgeon weighed heavily in the decision and
was very or extremely important to 90% of respondents.

Athletes, specifically baseball players, are presented
with several treatment decisions when they receive a diag-
nosis of a UCL injury. Depending on characteristics of the
injury, UCL repair or reconstruction may be considered.
Nonoperative treatments are always an option, although
they may not have acceptable outcomes for players with
complete tears wanting to return to competitive play.1

Patients also can choose to have surgery imminently after
diagnosis or to delay surgery until a time that is more con-
venient, based on their season of play and other life events.
To our knowledge, this is the first study that evaluated for
factors that influence patient decision-making following a
diagnosis of a UCL tear.

Return to Play

This study included a cohort of predominately single-sport
baseball players with strong athletic identities. They
played competitively across a spectrum of levels, including
high school and college teams. The majority of high school
patients planned to play in college and a significant number
of patients injured during college aspired to play profes-
sionally (Table 1). Accordingly, 90% of patients felt that the
ability to play competitive baseball in the long term was
“very important” or “extremely important” to their treat-
ment decision-making. It was a top-rated factor, in terms
of importance, for over half of respondents and rated as the
most important factor for over one-third of respondents
(Figure 2).

Patients want to return to baseball, and nonoperative
treatments, UCL repairs, and UCL reconstructions can all
result in high rates of RTP.1,4,5,6,7 However, RTP rates for
each treatment option are significantly impacted by tear
characteristics. RTP rates range from 66% to 100% for par-
tial proximal UCL tears treated nonoperatively with
platelet-rich plasma and/or rehabilitation, but high-grade
tears and distal tears tend to do poorly.5 RTP rates are
between 92% and 97% for UCL repair with modern techni-
ques such as suture augmentation or the use of an internal
brace, in patients with proximal tears and good tissue qual-
ity of the UCL.2,6,13,15,16 In contrast, results after UCL
reconstructions are not limited by tear pattern or tissue
quality. UCL reconstructions had an 85.7% ± 8.5% rate of
return-to-competition at the preinjury level or higher in a
meta-analysis by Anderson et al.1

Historically, a trial of nonoperative treatment was con-
sidered the gold-standard for all patients.3,7-9,14 However,
more recent literature on appropriate patient selection has
helped surgeons better direct patients toward treatment
options that are likely to allow patients to RTP, often
bypassing nonoperative treatment for complete or distal
tears.5,8 Tear patterns were not assessed explicitly in this
study but are considered routinely during patient counsel-
ling and shared decision-making at our institution. Inter-
estingly, there was no significant correlation in this study
between how important playing baseball in the long term

TABLE 2
Factors Affecting Treatment Decision-Making According to

Importancea

Factor

Very Important
or Extremely
Important,

Respondents

Advice from a surgeon 90%

Ability to play competitive baseball in the long
term (�3 additional seasons)

90%

Pain or discomfort while throwing 89%

Being able to be a pitcher, rather than a position
player

68%

Seasonal timing 54%
Length of recovery 53%

Input from someone with a previous UCL injury 52%

Input from friends and family 46%

Time away from sports 45%
Ability to do everyday activities 39%

Input from a coach or trainer 34%

Impact on performance in school 25%
Advice from a nonsurgeon physician 24%

Information read online or in print 19%

Ability to play baseball in the short term for
recruitment purposes

17%

Pain or discomfort from surgery 14%

Cost 13%

Fear of surgery 8%

aData are reported as percentage of respondents. UCL, ulnar
collateral ligament.
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was to a patient and their choice of operative or nonopera-
tive treatment. This may be a statistical limitation, in that
the large majority of patients chose operative treatments
and that almost all patients felt playing baseball in the long
term was “very” or “extremely important” to decision-
making. Alternatively, it may reflect that patients are
being counselled predominantly on the treatment options
that have high RTP rates for their specific tear pattern,
given the overwhelming importance of RTP to most of
these patients.

Length of Recovery

Length of recovery and time away from baseball were
“very” or “extremely important” to a large number of
respondents: 53% and 45%, respectively. In addition, of
patients who elected a UCL repair, 69% did so because they
thought it would allow them to return to baseball faster
than a reconstruction. Indeed, the anticipated length of
recovery depends on the procedure. Position players typi-
cally return to play at around 6 months after a UCL

repair,6,7,13,17 as compared with 9 to 12 months after a UCL
reconstruction.1,12

The anticipated length of recovery also depends on
whether the patient is a pitcher and wants to return to
pitching. Pitchers return around 12 to 14 months versus 9
to 11 months for position players after UCL reconstruc-
tion.1,4 This discrepancy in length of rehabilitation seems
to be smaller after UCL repairs. Pitchers returned at on
average 7.3 months versus 7.1 months for position players
after UCL repair in a study by Dugas et al.6 Being a pitcher
rather than a position player was “very” or “extremely
important” in the decision-making of 68% of respondents
in this study. Pitchers were not differentiated from position
players, so it is not possible to determine what percentage
of pitchers this represents and what percentage of pitchers
would consider transitioning to a position player to RTP
earlier. These preferences need to be discussed with
patients so that the appropriate lengths and benchmarks
of rehabilitation protocols can be factored into decision-
making. Beyond expectation setting, understanding the
different lengths of recovery may influence a patient’s

Figure 2. Ranking of factors according inclusion among the top 3 most important and the single most important for treatment
decision-making. UCL, ulnar collateral ligament.
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decision between reconstruction and repair, if both are via-
ble options for their UCL tear.

Seasonal Timing

The timing of recovery was also found to be important to
patients in our investigation. Specifically, seasonal timing
was “very” or “extremely important” to 54% of respondents
and was 1 of the top 3 factors influencing treatment
decision-making for over one-third of patients in this cohort
(Table 1 and Figure 2). Seasonal timing refers to when in
the season (eg, preseason, midseason, late season, etc) an
injury and/or recovery occurs, and how that impacts the
player’s ability to participate in the current and subsequent
seasons of their sports career. As previously discussed, the
length of rehabilitation depends on whether a UCL repair
or reconstruction is performed and whether the patient is a
pitcher or position player. However, length of recovery does
not equate directly to time away from sports. Seasonal tim-
ing needs to be taken into account. An extra 4 months of
recovery for a UCL reconstruction instead of a repair may
take place during the off-season or delaying surgery by 4
months may allow a player to return at the end of the off-
season rather than at the beginning. No additional compet-
itive play is missed.

However, there are a number of cases in which the sea-
sonal timing of the injury and the treatment chosen do
impact how much of or how many seasons a player misses.
As an example, a player injured in May is approximately 8
months away from the next season, beginning in February.
This patient will miss the season when the injury occurred
with 3 to 4 months of nonoperative treatment. If nonoper-
ative treatment fails and he requires surgery, he will miss
the subsequent season - 2 seasons altogether. Alterna-
tively, if that patient undergoes UCL repair shortly after
injury, he can recover in time for the upcoming season. The
impact of seasonal timing, as highlighted in this example,
appears to play a significant role in treatment decision-
making for some patients. Indeed, missing 1 versus 2 sea-
sons of baseball heavily influenced decision-making for 41%
of respondents in this study.

Career timing also appears to be important, in that the
particular season a player misses within their career also
influences their decision-making. Playing the junior and
senior seasons of baseball in high school seem important
to many patients. Junior year in high school is often a
recruitment period. Some players are focused on not only
the ability to play in college but on scholarship funding.
Senior players are often motivated to RTP because it may
be their year of best performance at the high school level. It
is typically the last year to play with their current team of
friends and coaches. A total of 58% of players in the study
indicated the ability to play their junior year was very
important or the most important factor influencing when
to have surgery and what type of surgery to have. Similarly,
65% said whether they could play their senior year was
very important or the most important factor. However, this
did not seem to be associated directly with a need or desire
to participate in recruitment events. Only 17% of respon-
dents felt that their decision was influenced significantly by

the ability to play baseball in the short term for recruitment
purposes (for example, for a showcase game) and only 2%
felt that this was the most important factor in their
decision-making. This is despite the high rates of patients
planning to play college and/or professional baseball. The
importance of being able to play in the short term, however,
was positively correlated with a patient’s AIMS score, that
is, the intensity of their athletic identity. It is possible that
the seasonal timing of the injuries in this cohort did not put
them at risk for missing recruitment events or that they
had other pathways to continue to play baseball in college.
Players with strong athletic identities may also value their
high school baseball seasons not just as part of the pathway
to college or professional careers, but for the psychologic
and social benefits of playing in these formative years.

Role of the Surgeon

Within the cohort studied, patients were found to value the
opinions and perspectives of their surgeon. Advice from a
surgeon was very or extremely important for 90% of respon-
dents, a top 3 factor for 49% of respondents and the most
important factor for 19% of respondents. In comparison,
input from family and friends was a top factor for only
11%, and input from someone with a previous UCL injury
was a top 3 factor for only 8%. Input from a coach or trainer
was very or extremely important for about one-third of
players but none listed it in the top 3 most important factors
influencing their decision-making.

Surgeons, however, play a significant role in presenting
and interpreting the literature on RTP and failure rates of
different tear patterns and treatment options. Surgeons
also typically facilitate the rehabilitation process and clear-
ance for RTP, with significant variation in protocols
between clinicians.1 Patients need to understand what
their specific recovery would entail after different treat-
ment options with their specific surgeon. Equally impor-
tantly, surgeons can help elicit what factors are most
important to the patient - for example, how important it
is to return as a pitcher rather than a position player or
how important it is for them to finish out their senior high
school baseball season versus be ready for the preseason as
a freshman in college. Incorporating these factors, a sur-
geon can guide the patient to a treatment decision that best
fits the patient’s individual circumstances. Patients often
come to a specific surgeon based on their reputation, but it
is these tailored, nuanced discussions which build rapport
and confidence in what is ultimately a shared decision
between patient and surgeon and often parents and coaches
as well.

Limitations

There are a number of limitations to this study that war-
rant mention. The relatively low survey response rate (45%
of those contacted and 28% of those identified) puts the
study at risk for selective nonresponse biases. However, it
is the first of its kind to assess patient perspectives on
treatment decision-making in this context. As with all ret-
rospective studies, it is also at risk for recall bias. The
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participants did represent a wide range of ages of compet-
itive baseball players, from high school freshman to senior
collegiate athletes, but there was a predominance of players
treated operatively. Furthermore, pitchers were not differ-
entiated from position players, though implications for both
have been discussed. UCL tear characteristics (eg, tear
location or tissue quality on MRI) were not assessed in this
study, as it focuses on patients’ conceptualization of their
injuries and treatment options, rather than on the injuries
themselves. There may also be some overlap in how
patients conceptualize different factors (eg, time away from
sports and length of recovery), which may have minimized
the influence of the individual factors. Finally, this study
focused on the decision-making process itself, and did not
assess a patient’s satisfaction with their decision or deci-
sion regret.

CONCLUSION

In conclusion, this study is the first to evaluate factors
that influence patient decision-making after UCL inju-
ries. Our findings suggest that high school and collegiate
baseball players are driven by the desire to play baseball
in the long term. Their treatment decision appears to be
influenced by the length of recovery of different treat-
ment options and by the seasonal timing of their injury,
both of which affect how many and which seasons of
baseball a player may miss out on. Above all, patients
find advice from their surgeon extremely important to
their decision-making. Surgeons must be cognizant of
factors influential to patient decision-making after a
UCL injury, so as to provide contextualized advice on
which treatment and timing may be most appropriate
for the individual athlete.
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APPENDIX

TABLE A1
Codes Used During Initial Patient Review

ICD-10 Codes CPT Codes

S53.30 Traumatic rupture of unspecified ulnar collateral
ligament

24346 Reconstruction medial collateral ligament, elbow, with tendon graft
(includes harvesting of graft)

S53.31 Traumatic rupture of right ulnar collateral
ligament

24345 Repair medial collateral ligament, elbow, with local tissue

S53.32 Traumatic rupture of left ulnar collateral ligament 20924 Tendon graft, from a distance, eg, palmaris, toe extensor, plantaris
S53.449 Ulnar collateral ligament sprain of unspecified

elbow
0232T Injection(s), platelet-rich plasma, any site, including image guidance,

harvesting and preparation when performed
S53.441 Ulnar collateral ligament sprain of right elbow
S53.442 Ulnar collateral ligament sprain of left elbow

CPT, Current Procedural Terminology; International Classification of Diseases, 10th Revision.
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