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Athletic Shoulder 1

-Mechanics of Throwing-
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1. 57529 44 (Phases of piching)
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1. Z4]7](Wind up)
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I1. ¥E7|(Cocking)
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- Primary muscle involved (External rotator)

Post. deltoid, Infraspinatus, Teres minor, Trapezius, Serratus anterior, Supraspinatus
- Stress involved

Head of humerus forced forward(supraspinatus often injured hére)

Stress at origin of ant. deltoid and Pectoralis insertion

Tendon of biceps long head placed under tension
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111, 7]~5‘-7I(Acce1eration)
A/de Hd 93 ¥ F 2 (Maximum shoulder external ratotion, MER)o A A28} 4] Ball
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- primary muscle involved (internal rotation, abduction)
Pectoralis major, Deltoid, Lstissimus dorsi, Subscapularis . .

- Stress involved
Valgus stress to medial elbow
Rotational injuries to humeral shaft
Supraspinatus may be irritated by impingement under coracoacromial arch

Forearm flexor muscle pull on medial epicondyle
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- Primary muscle involved
Subscapularis, Pectoralis major, Latissimus dorsi, Triceps, Forearm flexor, Pronator teres, Supinator
& Biceps (esp. with curve ball)
- Stress involved
Posterior capsule deltoid origin become stressed
Anterior-inferior region stressed by internal rotation of humerus
Long head of biceps stressed at origin

Subluxation of glenohumeral joint

2, thokstk =M o] H|W (Comparison of different types of pitches)
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Tablel. ©2)7] £2¢] 8o

Phase Time Motions Loads Muscle activity
(Wind-Up : 2 1.Back foot placed on  Minimal Minimal
from first motion until hands rubber
separate 2. Front leg lifted
\Arm cocking : from FC until 0.03 {1.pelvis rotates 1.Anterior force and internal  frotator cuff
MER rotation torque at shoudlder

2.upper torso rotates  [2.Medial force and varus
torque at elbow
3.Arm externally rotates

Arm acceleration : from 0.03 |1.Elbow extends 1.Flexion torque at elbow 1.Subscapularis &
MER until REL o latissimus dorsi
2.Arm internally rotates 2 Triceps & pronator
o teres
3.Trunk tilts forwards 3.Trapezius
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Arm deceleration : from REL0.04 |1.Arm internally rotates 1. compressive, posterior, ]
until MIR and horizontally adducts inferior force at shoulder
2.compressive force at elbow {Teres minor

Follow-through : from MIR |1 1.Front knee extends  [1.Post.force & horizontal Minimal
until balanced fielding bduction torzue at shoulder
position o Sl o

- Trunk tilts towards  2.Force in trunk & front leg

. Arm horizontally

dducts

TABLE 2. Shouder biomechanics during pitching

Fleisig Dillman  Werner Feltnerand  Pappas

etal(3) etal(15) etal(9) Dapena(2) et al(28)

Parameter Mean+SD Mean+SD  Mean+SD MeanSD Mean+SD

Subjects
Sample size 26 29 7 . 8 15
Trials analyzed per subject 3 3 1 1 10
Pitch speed (m/s) 38.3+0.7 38x1 364 335

Arm cocking

Maximum anterior shear force(N)  380+90

Maximum compressive force(N) 660+110

Maximum horizontal adduction torque(Nm)100+20 110£20
Maximum external rotation torque(Nm) - 6711 : 90+20
Maximum external ratation(deg) 178 185 170* 160
Maximum horizontal adduction(deg) 14

Arm acceleration
Abduction at release(deg) 95 90+10
Maximum intemal rotation velocity(deg/s) 6940 6100+1700 6180
Arm deceleration
Maximum posterior shear force(N) 400+90
Maximum inferior shear force(N)  310£80
Maximum compressive force(N) 1090£110 860+120
Maximum adduction torque(Nm) 83+26

* Maximum horizontal abduction torque(Nm) 97£25

"Angle measurements were converted from published values into values consistent with standard anatomical definitions.
From Fleisig GS. Dillman CJ, Escamilla RF, Andrews JR, Kinetics of baseball pitching with implications about injury mechanisms. Am J

sports Med 1995:23,233. adapted with permission.
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