
Ulnar Collateral Ligament 
Injury Epidemic: Causes and 

Prevention
Peter N. Chalmers, MD

Division of Shoulder and Elbow Surgery
Department of Orthopaedic Surgery

Team Physician, AAA Bees (Angels Affiliate)
University of Utah





• 1946: Waris: UCL injuries in Javelin Throwers

Waris W. Elbow injuries of javelin-throwers. Acta Chir Scand. 1946;93(6):563-575.



• 1946: Waris: UCL injuries in Javelin Throwers
• 1983: Morrey, An: UCL as the primary elbow 

stabilizer

Morrey BF, An KN. Articular and ligamentous contributions to the stability of the elbow joint. Am J Sports Med. 1983;11(5):315-
319. 



• 1946: Waris: UCL injuries in Javelin Throwers
• 1983: Morrey, An: UCL as the primary elbow 

stabilizer
• 1986: Jobe: UCL reconstruction

Jobe FW, Stark H, Lombardo SJ. Reconstruction of the ulnar collateral ligament in athletes. J Bone Joint Surg Am. 1986;68(8):1158-
1163.



• 1946: Waris: UCL injuries in Javelin Throwers
• 1983: Morrey, An: UCL as the primary elbow 

stabilizer
• 1986: Jobe: UCL reconstruction
• 1989: Feltner and Dapena: Inverse Dynamics

Feltner ME, Dapena J. Three-dimensional interactions in a two-segment kinetic chain. Part 1; General model. International Journal of 
Sports Biomechanics. 1989;5:403-419.



• 1946: Waris: UCL injuries in Javelin Throwers
• 1983: Morrey, An: UCL as the primary elbow 

stabilizer
• 1986: Jobe: UCL reconstruction
• 1989: Feltner and Dapena: Inverse Dynamics
• 1995: Fleisig: Pitching Torque Analysis

Fleisig GS, Andrews JR, Dillman CJ, Escamilla RF. Kinetics of Baseball Pitching with Implications About Injury Mechanisms. Am J 
Sports Med. 1995;23(2):233-239.



• 1946: Waris: UCL injuries in Javelin Throwers
• 1983: Morrey, An: UCL as the primary elbow 

stabilizer
• 1986: Jobe: UCL reconstruction
• 1989: Feltner and Dapena: Inverse Dynamics
• 1995: Fleisig: Pitching Motion Analysis
• 2000: Altchek: Docking Technique

Altchek DW, Hyman J, Williams R, et al. Management of MCL injuries of the elbow in throwers. Techniques in Shoulder & Elbow 
Surgery. 2000;1(2):73-81.



• 1946: Waris: UCL injuries in Javelin Throwers
• 1983: Morrey, An: UCL as the primary elbow 

stabilizer
• 1986: Jobe: UCL reconstruction
• 1989: Feltner and Dapena: Inverse Dynamics
• 1995: Fleisig: Pitching Motion Analysis
• 2000: Altchek: Docking Technique
• 2002: Lyman/Fleisig: Pitch Counts



• 1946: Waris: UCL injuries in Javelin Throwers
• 1983: Morrey, An: UCL as the primary elbow 

stabilizer
• 1986: Jobe: UCL reconstruction
• 1989: Feltner and Dapena: Inverse Dynamics
• 1995: Fleisig: Pitching Motion Analysis
• 2000: Altchek: Docking Technique
• 2002: Lyman: Pitch Counts
• 2004: USA Baseball Pitch Count Guidelines



• 1946: Waris: UCL injuries in Javelin Throwers
• 1983: Morrey, An: UCL as the primary elbow 

stabilizer
• 1986: Jobe: UCL reconstruction
• 1989: Feltner and Dapena: Inverse Dynamics
• 1995: Fleisig: Pitching Motion Analysis
• 2000: Altchek: Docking Technique
• 2002: Lyman: Pitch Counts
• 2004: USA Baseball Pitch Count Guidelines
• 2007: Little League America Pitch Count Guidelines



• 1946: Waris: UCL injuries in Javelin Throwers
• 1983: Morrey, An: UCL as the primary elbow 

stabilizer
• 1986: Jobe: UCL reconstruction
• 1989: Feltner and Dapena: Inverse Dynamics
• 1995: Fleisig: Pitching Motion Analysis
• 2000: Altchek: Docking Technique
• 2002: Lyman: Pitch Counts
• 2004: USA Baseball Pitch Count Guidelines
• 2007: Little League America Pitch Count Guidelines
• 2010: Andrews: Series of 1281 UCLRs



• 1946: Waris: UCL injuries in Javelin Throwers
• 1983: Morrey, An: UCL as the primary elbow 

stabilizer
• 1986: Jobe: UCL reconstruction
• 1989: Feltner and Dapena: Inverse Dynamics
• 1995: Fleisig: Pitching Motion Analysis
• 2000: Altchek: Docking Technique
• 2002: Lyman: Pitch Counts
• 2004: USA Baseball Pitch Count Guidelines
• 2007: Little League America Pitch Count Guidelines
• 2010: Andrews: Series of 1281 UCLRs
• 2014: MLB: Pitch Smart Program



• 1946: Waris: UCL injuries in Javelin Throwers
• 1983: Morrey, An: UCL as the primary elbow 

stabilizer
• 1986: Jobe: UCL reconstruction
• 1989: Feltner and Dapena: Inverse Dynamics
• 1995: Fleisig: Pitching Motion Analysis
• 2000: Altchek: Docking Technique
• 2002: Lyman: Pitch Counts
• 2004: USA Baseball Pitch Count Guidelines
• 2007: Little League America Pitch Count Guidelines
• 2010: Andrews: Series of 1281 UCLRs
• 2014: MLB: Pitch Smart Program
• 2016: Dugas: UCL repair



Epidemic?

•Previously unrecognized injury
•Previously untreatable injury
•Is the incidence of the injury 
increasing or is the incidence of 
the treatment increasing?
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Variable History of 
injury

No history 
of injury

P

Pitches/Game 64±21 54±22 <0.001

Pitches/Year 1978±1679 1408±1491 0.001

How much of a difference in pitch 
counts leads to injury?

10 pitches per game
500 pitches per year

Chalmers, P. N., Sgroi, T., Riff, A. J., Lesniak, M., Sayegh, E. T., Verma, N. N., et al. (2015). Correlates With History of Injury in Youth and 
Adolescent Pitchers. Arthroscopy
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Little	
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Conclusions

• UCLR incidence has dramatically increased in
• The MLB
• Youth and Adolescent Pitchers

• Increased velocity, height, and weight may contribute
• Pitch Counts +/-empirically correlate
• Prevention:

• Focus on mechanics, not velocity
• Focus on at risk groups: heavy, tall, hard throwers

• Core strengthening?
• Flexor-Pronator strengthening?
• Reduced Pitch Counts?



Thank you!


