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Introduction

he management of elbow injuries in baseball 
players, especially pitchers, represents a 
multifaceted challenge for orthopedic surgeons and 

demands a comprehensive understanding of the 
biomechanics, preventive measures, treatment modalities, 
and long-term outcomes associated with these injuries. 
The elbow of professional baseball pitchers is subjected to 
forces that could potentially lead to a spectrum of adaptive 
or pathological changes.1 Awareness of the asymptomatic 
adaptive changes that may be present, such as ulnar 
collateral ligament (UCL) anterior band thickening2 and 
ulnotrochlear and/or capitellar subchondral sclerosis,3 is 
crucial in correctly diagnosing and treating the injuries.4 

As an orthopedic surgeon specializing in not only sports 
medicine but also baseball medicine, I navigate the intricate 
landscape of evidence-based medicine to identify causative 
injury factors, integrate prevention strategies, and 
formulate athlete-specific treatment options to ultimately 
optimize and streamline orthopedic care to decrease time 
out of play and increase success to obtain high-quality 
outcomes when treating elbow injuries, especially in 
baseball players. 

UNDERSTANDING THE CAUSATIVE INJURY FACTORS: 
Overhead throwing can put significant stress on the medial 

side of the elbow, especially if biomechanical factors result 
in increased load, as timing, fatigue, and the kinetic chain can 
create a sub-optimal environment.5 The central structure of 
stability to the medial elbow is ultimately the anterior band 
of the ulnar collateral ligament, and depending upon age and 
other factors, these other structures can become adversely 
affected. In younger throwers, growth plate status must be 
considered as increased stress can result in pain and/or 
fracture, especially involving the medial epicondyle and/or 
olecranon growth plate. As the growth plates close, sub-
optimal stress to the elbow is subsequently transferred to 
other structures, including the ulnar collateral ligament and 
flexor-pronator tendon. Before and after growth plate 
closure, excessive load to the elbow can additionally lead to 
capitellar cartilage and bone stress resulting in subsequent 
pathology.  

Several factors contribute to the surge in elbow injuries 
sustained by baseball players, including improper pitching 
mechanics, inadequate rest, and lack of comprehensive 
injury prevention programs. Overall, the baseball players’ 
entire kinetic chain is interconnected and must be 
considered when preventing injuries in throwers. It is 
important to consider that the lower extremity deficits in 
addition to the upper extremity kinetics are both critically 
important to decreasing the risk of elbow injuries.6 The 
repetitive and high-intensity nature of the throwing motion 
can ultimately place immense stress on the elbow joint and 
can result in acute and chronic injury.7,8  

THE IMPORTANCE OF PREVENTION: 
Preventing elbow injuries in baseball throwers is even 

more ideal than optimizing treatment after injury. 
Biomechanical assessments and emphasizing proper 
pitching mechanics are pivotal in reducing the risk of 
injuries. A positive correlation exists between pitch counts 
and injury rates.9 Thus, emphasizing adherence to Pitch 
Smart guidelines is important for injury prevention.10 

The kinetic chain plays a crucial role in the mechanism of 
throwing, as efficient energy transfer from the lower body to 
the upper body is essential for both performance and injury 
prevention. Disruptions in this chain can lead to mechanical 
inefficiencies that increase stress on various joints, 
particularly the elbow. Timing issues, such as early trunk 
rotation or a delayed arm that lags behind the kinetic chain, 
can further exacerbate these stresses, leading to a higher risk 
of injury or pain in overhead athletes, including baseball 
players.11 A “late arm”, characterized by the arm not being in 
the proper layback position at foot contact, can trigger a 
series of mechanical problems that heighten the likelihood 
of elbow injuries. Given these interconnected factors, it is 
vital to consider lower extremity deficits – such as limited 
hip range of motion, poor balance, and improper foot 
posture – as potential contributors to elbow injuries. 
Physicians should emphasize screening and intervention 
programs that address the entire kinetic chain to help 
reduce injury risk in baseball players.6 

Players, coaches, parents, and healthcare professionals 
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must be educated to create a culture of injury awareness. 
Depending upon the age and amateur status of the elite 
baseball player, they require a collaborative team of 
healthcare providers and personal advisors to maintain 
health, including a doctor, physical therapist, performance 
specialist, coach, parent, advisor, and/or agent. 
Collaboration between these stakeholders is essential to 
implement comprehensive injury prevention programs. 
Encouraging open communication about physical 
discomfort, emphasizing the importance of rest and 
recovery, and promoting a holistic approach to player 
development are key components of a proactive preventive 
strategy.10 

TREATMENT, REHABILITATION, AND RETURN TO PLAY: 
A thorough clinical assessment and accurate diagnosis 

are essential for setting realistic expectations regarding the 
potential return to play and overall prognosis. Additionally, 
understanding the biomechanical and adaptive nuances of 
elbow injuries in baseball players is paramount for 
physicians as it enables the sports medicine team to tailor 
interventions based on individual athlete needs.12 Even 
when addressing pathology through intervention, it is 
necessary to address potential biomechanical issues and 
causative factors; otherwise, clinical symptoms can recur, 
resulting in suboptimal outcomes. 

UCL injuries represent the most common elbow injury in 
throwers; however, there can be a multitude of other 
pathologies that need to be considered, including 
olecranon stress fractures, flexor-pronator strains, ulnar 
neuritis, and/or neuropathy. Treatment modalities for UCL 
injuries range from non-operative measures, including 
rest, physical therapy, and platelet-rich plasma (PRP) 
injections, to surgical interventions, including UCL repair 
and/or reconstruction (i.e., Tommy John Surgery).  

Regarding the UCL, the first goal is to accurately identify 
whether the UCL is torn or insufficient, as both can 
contribute to pain and the inability to throw. From a 
diagnostic perspective, we use a combination of 
radiographs, MRI with or without intra-articular contrast, 
and dynamic ultrasound to properly characterize 
pathology relating to the UCL as well as surrounding 
structures.13 although utilization of MRI with intra-
articular contrast can be controversial, we feel it is 
beneficial in cases where more subtle UCL pathology needs 
to be identified. When characterizing UCL pathology 
manifesting as pathologic ulnohumeral joint space 
opening, especially in more subtle UCL insufficiency cases, 
we utilize MRI with a FEVER view and/or dynamic stress 
ultrasound to help elucidate pathology.14,15 

Rest from throwing is frequently the initial prescription 
for elbow injuries in baseball players.16 this period of 
enforced inactivity allows the injured tissues to heal 
without the added stress of throwing. However, rest alone 
is often insufficient for a complete recovery. In fact, 
physical therapy is essential early in the treatment plan to 
appropriately focus on the sequential order of restoring 
range of motion, postural control, muscle strengthening, 
proprioceptive training, neuromuscular control, kinetic 
chain optimization, and progressively increasing loads to 
the healing tissues. A well-structured physical therapy 
program with a baseball medicine physical therapist not 
only aids recovery but also helps prevent future injuries by 

addressing biomechanical issues and imbalances.17 
Platelet rich plasma (PRP) therapy has gained popularity 

in recent years as a non-surgical intervention for elbow 
injuries. PRP hypothetically promotes and stimulates 
tissue healing in partial UCL tears,18 making it an appealing 
option for baseball players to return to the field without 
surgery. Despite several studies reporting promising 
results with utilization of PRP in chronic tendinopathies, 
partial ligament tears, and epicondylitis, the literature still 
lacks high-quality evidence to support the superiority of 
PRP over placebo in baseball elbow injuries.19-22 

In cases where non-operative treatment proves 
inadequate, surgical intervention may be offered. UCL 
reconstruction, or so-called Tommy John surgery, is named 
after the legendary pitcher who underwent the procedure 
in 1974 by Dr. Frank Jobe. Before that time, the diagnosis 
of a UCL injury was often career-ending. The original 
technique entailed reconstruction of the UCL anterior band 
in a figure-of-eight fashion and suturing the graft to itself. 
The flexor-pronator complex was detached, and 
submuscular ulnar nerve transposition was performed, 
resulting in a 63% return to the prior level of sports.23 

Along with ongoing utilization of the figure-of-eight 
technique, subsequent modification of the approach 
through a flexor-pronator split in the setting of a modified 
docking technique procedure has also been subsequently 
proposed with successful return to play in many studies 
between 80-90% of baseball players.24-26 The muscle-
splitting approach, with or without concomitant ulnar 
nerve transposition, has become standard for treating UCL 
injuries and has successfully resurrected many careers.27  
Long-term follow-up of UCL reconstruction in baseball 
players indicates that most patients were satisfied and had 
excellent results during daily, work, and sporting 
activities.24 In their 10-year minimum follow-up study, 
Osbahr et al. reported that 83% of competitive baseball 
athletes successfully return to play at a high level in less 
than 1 year.24 

A UCL repair with an internal brace has more recently 
been championed as an option in acute avulsion injuries 
involving the proximal or distal attachment of the UCL. A 
study by Wilk et al. analyzing 350 athletes who underwent 
UCL repair with internal ligament bracing found an earlier 
average return to play of 7 months, approximately 
five months shorter than the average length of return to 
play associated with UCL reconstruction.28 This is 
consistent with a previous study by Dugas et al., which 
identified a mean 6.7-month return to sport time following 
UCL repair with an internal brace.29 These findings suggest 
that appropriate surgical patients with avulsion injuries in 
the setting of good quality ligament may be great 
candidates for UCL repair with an internal ligament brace 
and potentially return to play faster than UCL 
reconstruction.27,28 However, further longitudinal studies 
are required to verify the effectiveness and longevity of 
UCL repair with an internal ligament brace over a longer 
follow-up period. 

Conclusion 
Elbow injuries in baseball players, particularly pitchers, 

pose significant challenges for orthopedic surgeons, given 
the unique biomechanical stresses of overhead throwing. 
These injuries often involve the UCL, though other 
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structures like the flexor-pronator tendon and growth 
plates in younger athletes can also be affected. Treatment 
strategies vary based on injury severity, ranging from rest, 
physical therapy, and PRP therapy to surgical interventions 
like UCL repair and reconstruction.   Collaborative efforts 
between baseball medicine physicians, physical therapists, 
performance specialists, coaches, parents, and the athletes 
themselves are essential to tailor treatment plans that 
prevent injuries and appropriately treat injuries to allow 
for efficient return to play and decreased risk for 
subsequent re-injury.  
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