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Introduction

• Overhead throwing athlete
• Significant stress during throwing 

motion
• Transmitted to bone and soft tissues of 

elbow joint
• Attritional damage
• Produces specific injuries and 

conditions

• Increasing number of UCL injuries
• 15-25% of MLB players will develop 

UCL injuries

• Specific constellation of injuries
• Baseball
• Softball
• Football
• Tennis 
• Javelin 



Elbow stability
• Funtional arc of motion

• 20-120 degrees
• Ligaments are primary stabliziers

• Medial UCL
• Anterior bundle 

• Anterior band 0-90
• Posterior band >60

• Posterior bundle
• Weaker
• Adds stability >90

• LUCL
• Anterior joint capsule

• Radial head 
• Secondary stabilizer

• 30 degrees



Elbow UCL injuries

• Overhead throwing athlete
• Medial elbow pain
• Decreased performance
• Positive imaging

• Treatment options:

• Non-operative

• Operative

• UCL reconstruction
• UCL repair



Imaging

• CT
• Excellent osseous detail
• CT arthrography useful for associated 

ligament injury
• MRI

• Excellent for soft tissue
• Ligaments, muscle, nerve
• Highly sensitive and specific for UCL tears

• Grade of tear
• Location of tear
• Quality of ligament

• Ultrasound
• Dynamic
• Examiner dependent



Imaging

sensitivity specificity

Conventional 
Ultrasound

81% 91%

Stress Ultrasound 81% 96%

CT arthrography 86% 91%

MRI 57-100% 87-100%

MRI arthrography 81-100% 91-100%



Non-operative treatment

• 1 week of complete rest
• Modalities

• Cryotherapy
• Pain modalities
• NSAID

• Strengthening
• RTC
• Focus on medial dynamic 

stabilizers
• Isometric to isotonic

• 6 week start throwing program
• RTP in 3-6 months

• Can we predict who responds well 
to non-operative treatment?



Predictor of failure of non-operative treatment

• 32 pitchers with partial thickness tears
• Included partial and high-grade tears
• 35% failed non-operative treatment
• Distal tears were 12.4 x more likely to fail 

non-operative treatment
• 88% failure rate

Tear location more 
important than grade 
of tear



Why are distal tears at higher risk for failure?



Flexor pronator mass injury associated with 
distal tears

• 99 baseball players with UCL 
injuries

• 45 combined FPM and UCL injury
• 89% FDS muscle belly
• Significant association with distal tears
• No association with tear severity

• FPM injury may be a contributing 
factor to lower healing rates in 
distal tears



Tear location and elbow instability

• Proximal release resulted in 
greater valgus instability
• Conclusion:

• Lower healing rates of distal tears 
are not due to greater instability



PRP injection for UCL injuries

• 544 baseball players with UCL 
injuries

• 133 treated with PRP
• 411 without PRP

• RTP rate overall 54%
• PRP group 46% RTP
• Significantly increased time RTT and 

RTP



Conclusion

• Non-operative treatment

• Proximal tears
• Absence of associated injuries

• Operative treatment

• Distal tears
• High grade acute tears with 

associated instability
• Associated FPM injury
• Failed non-operative treatment



Operative treatment

• Direct repair
• Distal or proximal tears

• well preserved ligament
• Reconstruction



UCL Repair vs. Reconstruction

• 50% RTP in repair group
• Vs. 68% in the reconstruction group



Evolution of the technique

• Original procedure
• Reflection of flexor pronator mass
• Submuscular ulna nerve 

transposition
• 3 ply ligament reconstruction
• High incidence of ulna neuropathy

•  up to 31 %

• Newer approaches
• Muscle splitting
• Muscle reflecting
• Ulna nerve transposition only for pre-

existing ulna neuropathy



UCL reconstruction

• UCL reconstruction
• Jobe 3-ply technique
• Proximal docking technique

• Distal bone tunnels
• Distal interference screw
• Distal docking with button

• Graft option
• Palmaris longus 
• Gracilis
• allograft



Other fixation techniques



Does UCL reconstruction technique influence 
outcome?

• Meta-analysis
• Systematic review – 21 articles
• Modified Jobe vs Docking technique

• Controlled for flexor-pronator 
detachment

• Results:
• No significant difference in outcomes

• Worse outcomes for Jobe 
reconstruction with submuscular ulna 
nerve transposition



UCL reconstruction technique and complications?

• No significant difference of 
complication between the two 
reconstruction techniques

• 18% overall
• Nerve related
• Graft failure
• Arthrofibrosis
• Heterotopic ossification



Influence of Graft type and tunnel configuration

• Cohort study 566 pro baseball 
pitchers

• Outcomes:
• 80 % RTP irrespective of graft choice 

or reconstruction technique
• Slightly higher reoperation rate for modified 

Jobe technique
• Higher rate of subsequent elbow or forearm 

injuries in MLB

• Increasing use of palmaris longus graft 
and docking technique



What about UCL repair? Should it be done?

• 60 patients with UCL injuries
• High school and collegiate athletes
• mean age 17.2 years

• 93% excellent and good outcomes
• RTP within 6 months
• Conclusion:

• Ligament reconstruction with grafts 
may not be required in the younger 
athlete



Clinical Outcomes after UCL repair
• Prospective Case series:

• 111 overhead athletes
• UCL avulsions

• Distal avulsions
• Proximal avulsion

• Results:
• 92% RTP at mean of 6.7 months

• Conclusion:
• Compares favorably to reconstruction 

with quicker RTP
• Maybe a good alternative in situation 

where historically a reconstruction is 
considered



Biomechanical strength of UCL repairs

• Biomechanical cadaver study
• Augmented repair vs. Reconstruction
• Subjected to cyclical valgus load

• Results:
• Less gap formation after augmented 

repair at low loads
• Same failure strength



Biomechanical strength of repairs

• Biomechanical cadaver study
• 9 pairs of matched cadaver 

specimens
• Assessed gapping and load to 

failure
• Results:

• No difference in gapping and load of 
failure



UCL repair - Conclusion

• Recent literature shows >90% RTP
• Much improved compared to 

historical data
• Conway et al 92 – 50%RTP
• Savoie 2008 – 97% RTP
• Dugas 2019 – 92% RTP

• Better repair technique
• Internal brace with collagen dipped 

suture tape
• Compares favorably to reconstruction 

in biomechanical studies
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