Pitching Flaws and UCL Injury
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Unfortunately, Injuries Occur
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Why is the UCL Vulnerable?

* 64 Nm of force is generated at the elbow with each pitch

T T T T

¢ Bony and muscular structures see 32 Nm

¢ UCL sees the other 32 Nm
* UCL fails at 33-36 Nm of force
e Approaches failure with each pitch

“Swelling, Babcock, is our body's way of tell-
[ something's . But if you

ing us that g's wron
insist on staying in the game, hey, it's your
slhow”

Define The “Ideal” Pitching Motion

¢ Pitching motion is a kinetic chain
e Each subsequent segment receives the potential and kinetic energy
received and generated by the previous segment

¢ Large muscles of the lower extremity and trunk generate force during wind-
up and early cocking phases

« This force is transferred to the ball via the shoulder and elbow during the
cocking and acceleration phases
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Why Is This “Ideal”?

¢ Minimize torque on the shoulder and elbow

* Allows the pitcher to generate:
e Forceful pitch
* Reproducible pitch repertoire
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What is Not “Ideal” for the UCL?

« Altered knee flexion at FFC and ball release

¢ Increased elbow flexion at ball release

¢ Early trunk rotation

¢ Loss of shoulder rotational ROM

* Excessive Scapular IR
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The Pitching Cycle
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The relationship between age and baseball pitching kinematics in
professional baseball pitchers

[Shouchen Dun, Glenn S. Fleisig®, Jeremy Loftice, David Kingsley. James R. Andrews

* Purpose was to examine difference in pitching mechanics between two age groups
= Young group (10): Avg age: 20; all minor league players
* Older group (12): Avg age: 30; 10/12 were major league players

* Markered analysis of pitchers throwing 10 fastballs at maximum effort

* Calculated 18 different kinematic variables at different points in the pitching cycle
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The relationship between age and baseball pitching kinematics in
professional baseball pitchers

[Shouchen Dun, Glenn S. Fleisig®, Jeremy Loftice, David Kingsley. James R. Andrews

Younger group (1 = 10} Older group (n = 12)
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Valgus torque in youth baseball pitchers: A biomechanica
study

ichalle B. Sabick, PhD,> Michael R, Tarry, PhD, Richard L, Lawtan, MD, PhD,= and
[Richard J. Hawkins, MD, FRES(C). > varl, CO
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orrelation o rowvwing Mechanics Spur
WWith Elbowvw Valgus Load in Adult -
Baseball Pitchers

Arnel L. Aguinaldo.” MA, ATS, and Henry Ghambers, MDD

* Purpose was to measure the effects of sequential body motion on elbow valgus torque during
baseball pitching

0

69 adult baseball players pitched off an indoor mound during 3-D motion analysis
« Collegiate (n = 58), minor league (n = 8), major league (n = 3)

« Joint torques of the throwing arm were calculated using the inverse dynamics technique
(Feltner and Dapena
* Essentially this estimates the forces and torques about a joint based on the kinematics of
its movement and the inertial properties of adjacent segments
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GH PROM was recorded over 8 seasons at spring training for all pitchers of a single
professional baseball organization

0

Total of 505 examinations on 296 pitchers

.

Measured IR and ER, and recorded TROM (IR+ER)
* 49 elbow injuries and 8 surgeries in 38 total players
* Pitchers with deficits of >5° in TROM in their throwing shoulders had 2.6x greater risk for

injury. Pitchers with deficit of ~ >5° in flexion of the throwing shoulder had a 2.8x greater risk
for injury
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A Prospective Study
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Dcoccrcascd Shouldor External Rotation and Hlexion
Are Greater Predictors of Injury Than Internal
Rotation Deficits: Analysis of 132 Pitcher-Seasons in
Professional Baseball
Christopher L. Camp, M.D., John M. Zajac, D.P
David B. Pearson, A.T. AP M c.s.c

Andrea M. Spiker, M.D., Brian C. W. VN W
Struan H. Coleman, M.D.. and Joshua S. Dinces, M.D.
Measured shoulder ROM over 6 seasons (2010-2015) on all pitchers invited to MLB Spring Training
for a single organization

Included 136 pitcher seasons

53 injuries occurred: 28 elbow and 25 shoulder
* Most significant risk factor for elbow injury was shoulder flexion deficit >5°

* Risk of elbow injury increased by 7% for each degree of increased shoulder ER deficit and 9% for
each degree of decreased shoulder flexion
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FIGURE 4. Y Balance Test posterolateral reach.  FIGURE 3. Y Balance Test posteromedial reach.
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Fi = Mmoreas=ocd Tapular Interria
Rotation on Glenohumeral External
Rotation and Elbow Valgus Load in thhe
Late Coc Nng Phase of Throwing Motion
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« Cadaveric study
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BEiomechanical Performance
lof Baseb. Pitchers With a History of
Uinar Collateral Ligament Reconstruction

fsieonn 5. Fleisia."! PhD. Charles E. Leddon.’ PhD. Walter A. Lauahlin,! MS.




EBicomechanical Performance
lof Baseba Pitchers With a History of
Uilnar Collateral Ligament Reconstruction

ftonn . Flolsia. ©1 mno. Gharles £ Leddaen. ! Bno. waiter A Laughing! s,
wicnael G 'Clecon.” Mo ndeibaum. il MD. Kyle T. Aune
o e T T e P T B RS S R T A SENE SO L Andrewa, tt mp 8

* No difference in biomechanics between groups

Biomechanical Comparison Between the UCLr and Control Groups”

UCLr Group (n = 39) Control Group (n = 38) P

Arm biomechanics
Maximum elbow flexion, deg. 102 = 15 99 = 11
174 = 9

Maximum shoulder external rotation, deg
Maximum elbow varus torque,
Maximum shoulder internal mmmn torque, N-m

Maximum shoulder horizontal adduction torque, Nom

Maximum elbow extension velocity, deg/s 2300
Maximum shoulder internal rotation velocity, deg/s 6730
Maximum shoulder proximal force, ) 1280 =

JParameters associated with “holding back’

Stride length, % height a1
mum shoulder horizontal adduction, deg 16
'I'rur\k forward tilt at ball release, deg 20
Arm timing
Sheulder external rotation at foot contact, deg 48 = 29 70
fFrontal plane adjustments
Abduction at foot contact, deg 91+ 9 87
Abduction at ball release, deg 92+ 8 35
Trunk lateral tilt at ball release, deg 21 = 8 72
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1= the Curveball Potentially Harmful? 2008
Snousonan Dun.. MS. Jarsmy Lortios. . CHlenn S Fleisias ! PR

BT RS ang Jarmee T =

Comparison of Joint Force and Torque Among Pitch Types (N = 29)

Fastball Curveball Change-up Comparison”

|Arm eocking phase
Elbow varus torque (N-m)
Shoulder internal rotation torgque (N.m)
lArm acceleration phase
Wrist flexion torque (N-m)
Forearm supination torque (N-m)

29.0 +14.8 abe
29.5+15.0 abe

11+11

Elbow flexion torque (N-m) 16.4
Elbow proximal force (N) 461.9 £ 163.2 3979 £ 1649
Shoulder horizontal adduction torque (N-m) 391+ 18.7 329176
Shoulder proximal force (N) 4656 + 169.9 3842 +165.4
[Arm deceleration phase
Shoulder adduction torque (N-m) 431+211 4404212 347+175 be

*Significant at P < 01. a, fastball versus curveball; b, fastball versus change-up; ¢, curveball versus change-up.
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Bring It Home
« Altered knee flexion at FFC and ball release
* Increased elbow flexion at ball release
¢ Early trunk rotation
* Loss of shoulder rotational ROM

¢ Excessive Scapular IR
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Thank You
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[Changes in pitching mechanics atter ulnnar |
collateral ligament reconstruction in major Lleague
baseball pitchers

Daniel A. Portney. BS™~_ Jake M. Lazaroff, BA®, Lucas T. Buchler. MD~",
|sStephen M. Gryzta, Mmp~ . Matthew D. Sattzman, MD"

* Used pitch tracing data to evaluate fastball percentage, release location, velocity, and
movement of each pitch type before and after UCLR in 50 MLB pitchers

* Pitch selection, pitch velocity, and pitch accuracy do not significantly change after UCLR

* Pitch release location is more medial after UCLR for all pitch types except sliders

« Breaking movement of fastballs, sliders, and curveballs changes after UCL reconstruction
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