


Sports injuries

3.7 million sports injuries/year
in the Netherlands

120.000 affect the elbow
CSI



Angular velocity 2300 0 / sec

Valgus torque throwing 64 Nm, 

Tennis serve 60 Nm

Tensile strength of native MCL; 33Nm

Why elbow injuries in athletes?



Why elbow injuries in the elbow in athletes?

LINK Velocity Mass Kin. Energ %

Hip/trunk 2.7 54 197 51

Shoulder 3.3 9 49 13

Elbow 6.4 4 82 21

Wrist 7.8 2 15 15

Kibler, Clin Sports Med, 1995
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Kinetic chain and elbow

Kibler, Gent,2003

‘Long axis internal rotation’

Pronation lower arm

Internal rotation shoulder



Prof. tennis players and throwing athletes 

lose 3-5 deg. of

internal rotation 

of the shoulder each year!

Shoulder at risk
– IR > 15 0 decreased

– Rotational arc < 180 0

Kibler , Gent 2003
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Decrease of internal rotation in the shoulder 
results in...

Increase of rot. torq. of the elbow...

MCl is primary stabilizer against
internal rotatory forces

Etiology 





”MCL tear and 
contact pressures
in the lateral compartment”’

67% higher peak
contact pressure MCL rupture

Duggan et al, J SES 2011

Etiology 



Moving valgus stress

O'Driscoll et al have described the ‘moving valgus stress test’ 

and reported a 100% sensitivity and 75% specificity

BUT

10-15% asymptomatic valgus

laxity in prof. pitchers
Ellenbecker 1998 

Milking test



“secondary symptoms”

Safran 2003



Baratz in  ‘operative elbow 

surgery ‘2012



24 Y Davis cup tennis player



Ulnar neuritis/ neuropathy

Traction due to valgus stress

Compression due to muscle 

hypertrophy, osteophytes, or subluxation

Dysesthesia, paresthesia, or even 

anesthesia in dig IV and V

Loss of ball control

EMG
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Ulnar neuritis/ neuropathy

Traction due to valgus stress

Compression due to muscle hypertrophy, 
osteophytes, or subluxation (DD snapping 
triceps)

Dysesthesia, paresthesia, or even anesthesia 
in dig IV and V

Loss of ball control

EMG 
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Kids/ boy 12 y:baseball



M, 14 Y, Judo,  Left elbow

11,7 MM



-Standard radiographs  are not sufficient to measure anterior displacement nor medial 
displacement 

-3Dcomputed tomography is the most accurate



Acute injury



Rehab management post-operative

• Mobilizing extension ROM of the Elbow

• Start Kinetic Chain exercise 

to restore muscle pattern

• Mobilizing and stretching the GIRD-phenomen

• 12 months ‘back to work”



20%  does not return to the previous level of 
competition

The average time from surgery to full competition was 11.6 months 
(range, 3-72 months) after reconstruction. 

Complications occurred in 148 patients (20%), including 16% 
considered minor and 4% considered major.



Ulnar collateral ligament 
reconstruction of the elbow

in European athletes.



Conclusion

• Reliable results (MEPI en Conway score)

• Triceps fascie autograft good alternative for
palmaris longus or gracilis

• Dutch athletes quit sports despite good result
after surgery









Average throwing velocities are climbing every year.

Kids aren’t playing as many different sports as kids
used to play. Nowadays, kids specialize in a sport. If a 
kid is specializing in baseball, that means that they will
be more likely to throw year-round and never give their
arm a break.









Pitchers threw fewer fastballs after reconstruction. Pitch velocity for

curveballs, changeups, and sliders did not change significantly after

UCL reconstruction. Additionally, pitchers threw fewer innings and

pitches following reconstruction and produced fewer wins above

replacement relative to their preinjury state.



Prevention

Pitch count Days of rest

61 pitches per day or 
more

4

41–60 pitches 3

21–40 pitches 2

1–20 pitches 0

League age (years) Pitchers per day

13–16 95

11–12 85

9–10 75

Under 8 50

”Pitch counts > 600 per year = related 
to elbow pain”

“slider and curveball or sidearm 
delivery  increase risk” 

Lyman et al, Am J sports med, 2002

They found that 31% of baseball coaches, 28% of players, and 25% 
of parents do not believe that pitch count is a risk factor for elbow 
injury.(58) In the same study, and arguably most importantly, 30% 
of baseball coaches, 37% of parents, 51% of high school athletes, 
and 26% of collegiate athletes believed that UCL reconstruction 
should be performed on athletes without elbow injury to improve 
performance

58. Ahmad CS, Grantham WJ, Greiwe RM. 
Public perceptions of Tommy John surgery. The Physician 
and sportsmedicine. 2012;40(2):64-72.





Prevention

Risk factors for elbow injuries among  young baseball

players

Mikio Harada

JSES 2010

294 baseball players 9-12 year: risk factors for elbow injuries

decrease of ROM of internal rotation of the shoulder

increase of muscle strength of external and internal 
rotation of the shoulder 



OCD is NOT  Panner disease





Panner
✓Epiphyseal growth disturbance

✓Osteochondrosis of the Capitellum

✓Impaired blood flow

Kobayashi et al. JAAOS, 2004



OCD is NOT  Panner disease

✓Benigne, self limiting, 7-9 y

✓X:capitellar sclerosis 

✓Tx: conservative

✓Prognosis=good



Osteochondritis dissecans

➢6% of all cases of OCD

➢> 95% capitellum

➢age 10-15 y

➢M: F = 85 : 15

➢ Symptoms av. 1-2 y before 
appropriate treatment



Etiology of OCD:

Others
• Ischemia

• Growth plates/age

• Familial

Kobayashi, JAAOS 2004

Yamaguchi et al. JBJS-A, 1997



2433 highschool baseball players

✓Ocd players began playing younger

✓Longer duration of competitive play

✓No relation to position

% ocd

stage 1

stage 2

stage 3

stage 4

stage 5





Imaging

• CT



• Ultrasound



Treatment OCD
Inclusion criterion: arthroscopic debridement and 
microfracture for advanced capitellar OCD not amenable for 
fixation

N = 71 patients, 41 F, 30 M, 75 elbows (93% follow-up rate)

Age = 16 years (SD ± 3.3; range, 11 - 26)

Follow-up length = 3.5 years (SD ± 1.9; range, 1 - 8.2)



Results (I)
• Intraoperative classification

• Grade I: 3 (4%), grade II: 2 (3%), grade III: 10 (14%), grade IV: 1 (1%), grade V: 58 
(78%).

• Outcome

• Mean OES at final follow-up = 40.8 (SD ± 8.0)

• Predictors of good outcome:

• Open capitellar physis → 5.6 point OES increase (p = .04) 

• Loose body removal (grade IV-V)→ 5.8 point OES increase (p = .005)

• Shorter duration of symptoms → 2.4 point OES increase per year (p = .03) 



Results (II)
• Range of motion

• Flexion: 134° to 139° (p < .001)

• Extension deficit: 9° to 4° (p < .001)

• Pronation and supination did not improve.

• Return to sports

• Return to primary sport at previous level: 40 patients (56%)

• Return to lower level: 5 patients (7%)

• No return due to elbow complaints: 17 patients (23%)

• No return due to non-elbow related reasons: 10 patients (14%)

• No permanent complications were recorded.



Camera proximal medial



Chondropick softspot portal
camera  mid- posterior



Camera softspot portal
2nd soft-spot portal for shaver



New fixation techniques less demanding, but rehab = long
Misperception in athletes/parents/coaches/media over results
Return to play is 80%
‘ Society support’  for prevention



Conclusion

➢MCL ‘corner stone’ of the athletes elbow

➢Elbow sports injuries : GIRD! Prevention!

➢Sporting kid lateral elbow pain 11-16 has OCD



Conclusion

• OCD lesion of the capitellum is not always visible on 
X-ray

• CT ‘best’ imaging technique 

• Loose bodies are often missed, especially on standard 
X-rays and MRIs



Thank you!


