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Throwing injury of elbow

cFoHEecHetm ofzjchet HYiaistmy

I

A7) oppAse] FRHAHL o|A F3} FAo| FA3] AHHA Yol HEAHA T Al B
AAQ ZAF W A Bt ol &4 WErl & Aoz dxa Y. F
BA F9] ola T3 F49 2L 24 F FEFT AFMEH AR, dAY] A+ W
A3 334 A 28 174 3 £% 89, AE FF5e 474 104 R 1642 &
dAn YA, B1%3F F FEE F2 J%E Y& Al7I€ late cocking phase,
early acceleration phase 2 follow-through phaseolt}. late cocking ® accleration
phasedl= F&H H9o ot §o| 7l8AH ol WEHE e AHHE, AFFEAe
g FEeA Hau, AgRIREde FH9YS TAF1A € follow-through
phasedl= 9wte FHAo| HAY FF L FFee] TS haFHo] WA =31, o]
) H% B AT FEoz QF AAe], AlFee 4LE &5 d 8F
7} guty 2 AdES v f10°, A 8- s e ouk S8 g 409
A% WSS 7l F2 Z438ie], A 220t Z1ElE A WS SHANY &
o]l T HA R, fAad7]de WESFUUE A2 olgtEo] Jon F7A 2
ZIYAZ o] WF A F 9L A Eot. geiA] A7)0 FHEY WSl A=
& 220} 71 A utde] ©E WS AR & WdTe] 2RI, B
W3 w3 AR Pel ¢ 492 58 4% € 5 o, o gJde 4AE &F
2 8ZF A FAEFFES EE F A0, ol ¥zt € A T AF
I3 EFoE A% 552 A7IYE AN, AT AT+ I7AY HF S /e A
AEE 27)9 E73H 7% 3.

-158 -



SESSION IV

Anatomy & Biomechanics of throwing motion

1) 5 phase of throwing: windup, early cocking, late cocking, accleration,
follow-through

:

Acceleration @ Follow

Wind-i  Early Follow |
roug

up : cocking
Greatest valgus stress : late cocking & acceleration phase
30° of elbow flexion, angular velocity: 3,000(/sec
Follow-through phase: Posterior - triceps contraction
Anterior- compressive & shearing force of radial
head on the capitellum
2) Primary elbow stabilizer: anterior oblique band of MCL (Callaway’,
Morrey")
3) EMG analysis for muscle function
Fastball & curveball(Sisto®)
Curveball creates more stress in ECRL & ECRB: acceleration &
follow through
Normal & MCL - deficient elbow(Glousman®)
Major difference : late cocking & acceleration phase

Pathophysiology of elbow injury

Common injury pathway: valgus extension overload(Barns', Wilson®)
Tension on the medial side and compression on the
lateral side
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Prevention of injuries

1. Proper conditioning: maintain flexibility & endurance
2. Avoid pain & inflammation: icing, gentle stretching program, light tossing
No competitive throwing until full ROM gain

Throwing elbow injuries

A. Lateral elbow pain
1. Osteochondritis dissecans
common cause of lateral elbow pain : 10 to 15 years old throwing athlete
Symptom: incidious and progressive pain
Clicking, catching, or locking by cartilage flap or loose body
Radiograph: rarefaction and crater formation in the capitellum
D.Dx: Panner’ s disease(osteochondrosis of the capitellum, Singer®)
self-limited disease, age of 4 to 8 years
different stages of the same disease process
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Treatment: 1) rest with cessation of the offending activities
2) Non-surgical treatment: intact overlying cartilage
conservative care for 3 to 6weeks
brace for protection
gradual and progressive therapy program
3) Surgical treatment: Excision of loose lesion with drilling
or curetting
Removal of loose body
Reattachment of osteochondral
fragment
Closed-wedge osteotomy of V capitellum

2. Lateral epicondylitis
Prevalence: 50% of recreational tennis players, forth decade of life
PE: pain with resisted wrist extension, tennis backhand stroke
Pain localization- 5mm distal & anterior to lateral epicondyle
Risk factors: heavy racquets, inappropriate grip size, too tight strung,
poor backhand technique
Pathology: microtear of ECRB origin — mucoid and/or hyaline
degeneration ’
Radiology: normal or calcific deposit
Treatment:
1) Nonsurgical treatment: effective in more than 80%
Coordinate rehabilitation : activity modification & exercise
Ice & NSAID, Injections
2) Surgical treatment: refractory to conservative treatment 2 to 4
months
Return to full activities in 85% to 90%
Release of extensor aponeurosis
Debridement with repair of defective tendon

3. Radial nerve entrapment
Sx: distally radiating pain during active rotation of forearm
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Entrapment site: arcade of Frohse, ganglion, radiocapitellar joint
synovitis
Tx: rest & activity modification
Surgical decompression

4.Radiocapitellar overload syndrome
: result of chronic medial instability and posteromedial impingement
loose body and flexion contracture

B. Medial elbow pain

1. Medial e picondylitis
Pathology: microtear of flexor-pronator muscle group(P. teres and FCR)
Nonsurgical treatment: ice, NSAID, bracing, steroid injection
Surgical treatment: refractory to conservative treatment ) 10weeks

2. MCL injuries & physeal injuries in children
Compare to contralateral side
Rest & conservative treatment

3. MCL injuries in adults
Nonsurgical treatment with rehabilitation & activity modification

: Phonophoresis, electrical stimulation, iontophoresis

1) Clinical presentation

Tension
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Valgus stress test : medial elbow pain & valgus laxity
Moving valgus stress test

Milking maneuver

Extension test

2) Imaging
Radiographic findings of chronic MCL injuries
: a) calcification,
b) Medial spurs
c) spurs on posterior olecranon tip
d) loose bodies in the olecranon fossa

3) Reconstruction
Jobe technique: figure of 8 fashion using palmaris longus tendon
“docking” technique: muscle splitting approach w/o transposing ulnar
nerve

4) Results
Jobe technique: Original report'®- 63%(10/16) return to previous level
Andrews® 86%(12/14) return to previous level
Azar & Andrews”- 81%(48/59) return to previous level
“docking” technique:Rohrbough'- 92%(33/36) return to previous level

4. Ulnar Neuropathy
1) Cause of injury: compression, friction, traction
Compression: arcade of Struthers, medial intermuscular septum,
cubital tunnel fascial origin of FDS, two heads of the
FCU
Friction: subluxation or dislocation of ulnar nerve
40% of throwing athletes
2) Clinical presentation
Sx & Sn : Numbness & tingling with medial elbow pain
Snapping at the medial elbow

-163 -



HiI4A Qg g 2 EX0 08 o9

Ulnar nerve dislocate at 90°
Medial head of triceps dislocate at 110°
3) Treatment
Nonsurgically initially
Surgicval treatment: Decompression or transposition

C. Anterior Elbow pain
1. Pronator teres syndrome
D.Dx: entrapment underneath the lacertus fibrosus
Entrapment by ligament of Struthers
Cervical radiculopathy at C6-7

2. Distal biceps injuries
Cause: sudden overload in the position of midflexion of elbow

D. Posterior elbow pain
Secondary effect, of medial sided instability
Triceps apophysitis in pediatrics
1. Posteromedial impingeme nt/Valgus extension overload syndrome
Cause: chronic valgus overload that attenuates the MCL
Sx: pain in the elbow posteriorly with full extension
PE: valgus stress test
Radiology: chondromalacia, osteophyte, loose body at the posteromedial
olecranon
Treatment goal: relief pain & inflammation
Increase strength of elbow

2. Stress fractures
Throwing athletes in the middle third of the olecranon
Cause: triceps overload |
Transverse fracture: direct triceps overload
Oblique fracture: valgus extension overload
Treatment : Nonsurgical or surgical fixation
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