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Injury Rates Among High-School Baseball Players

Saper et al 2018

|s there cause for concern?

Youth baseball accounts for 10% of the total youth sports that are played by males

Rates of injury for shoulder 1.39 per 10,000 AE and .86 per 10,000 AE for elbow

Y4 of all high-school baseball players pitch, and the number of high-school pitchers

needing surgical intervention for pitching related injuries has increased

Data is agreement with previous research-validated

Factors effecting increased upper extremity injuries in pitchers

Overtraining, weightlifting during season, specialization, year-round training, high

pitch counts, inadequate rest, increased velocity, GIRD, RTC weakness, introduction

of breaking balls at early age, and playing positions requiring additional throwing
&

'*Children’s Hospital Colorado
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Quickly summarize

TABLE 2
Characteristics of Shoulder and Elbow Injuries in All Players”
Characteristic® Shoulder, n (%) Elbow, n (%) IPR (95% CIf Characteristic® Shoulder, n (%) Elbow, n (%) IPR (95% CIf
Side of body” Basic injury mechanism
Right 145(71.4) 89 (69.0) 1.05(0.81-1.37) No contact 82 (34.2) 60 (40.3) 0.85 (0.61-1.18)
Left 58 (28.6) 40 (31.0) 0.94 (0.63-1.40) Overuse/chronic 89 (37.1) 50(33.6) 1.10 (0.78-1.56)
New injury or recurrence Contact with playing surface 37 (15.4) 747 3.28 (1.46-7.35)
New injury 201 (83.8) 127 (84.7) 0.99(0.79-1.24) Contact with playing apparatus 12 (5.0) 23 (15.4) 0.32 (0.16-0.65)
Recurrence (this academic year) 19 (7.9) 13 (8.7) Contact with another person 14 (5.8) 2(1.3) 4.46 (1.01-19.63)
Recurrence (prior academic year) 18 (7.5) 9(6.0) Contact with out-of-bounds object 0(0.0) 100.7) N/A
Other 2(0.8) 1(0.7) Other 6(2.5) 6(4.0) 0.58 (0.19-1.80)
Position Diagnosis
Pitcher 93 (39.6) 83(56.9) 0.70 (0.56-0.86) Muscle strain 75(31.3) 9 (6.1) 5.14 (2.57-10.26)
Outfielder 571(24.3) 11(7.5) 3.22(1.69-6.15) Tendinitis 46 (19.2) 27(18.2) 1.05(0.68-1.61)
Infielder 41(17.4) 20(13.7) 1.28(0.75-2.18) Ligament sprain 13 (5.4) 49(33.1)  0.16 (0.09-0.29)
Batter 9(3.8) 20(13.7) 0.28 (0.13-0.60) Contusion 13(5.4) 23 (15.5) 0.35 (0.18-0.67)
Catcher 19 (8.1) 10 (6.9) 1.18 (0.55-2.54) Tendon strain 20 (8.3) 15(10.1) 0.82 (0.43-1.56)
Base runner 12 (5.1) 1(0.7) N/A Other 16 (6.7) 8(5.4) 1.24 (0.54-2.81)
Other 4(1.7) 1(0.7) N/A Dislocation 20 (8.3) 0(0.0) N/A
Time loss Subluxation 12 (5.0) 0(0.0) N/A
<1 wk 94 (39.8) 49(33.8) 1.181(0.83-1.66) Torn cartilage 10 (4.2) 0 (0.0) N/A
etk Sialad2 S oo o oo ot | Fracture 3(1.3) 5(3.4) 0.37 (0.09-1.53)
>3 wk 34(14.4) 32(22.1) 0.65(0.40-1.06) Inflammation 4017 3(2.0) 0.82(0.19-3.62)
Guer Z7 1114y 11400 Loxwwso-awer - Nerve injury 2(0.8) 4(2.7) 0.31 (0.57-1.66)
Surgery Bursitis 3(1.3) 0(0.0) N/A
Yes 23(9.7) 8(5.4) 1.79 (0.80-4.01)  Hyperextension 0(0.0) 2(1.4) N/A
No 215190.3) 140(94.6) Separation 2(0.8) 0(0.0) N/A
Stress fracture 1(0.4) 1(0.7) N/A
Apophysitis 0(0.0) 1(0.7) N/A
Laceration 0(0.0) 1700.7) N/A
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Phases of Pitching

Balance Foot Maximum
Position Contact External Rotation

Stride Arm Cocking Arm Acct

Acceleration

Seroyer(2010), Chu(2016), Chalmers(2017), Fortenbaugh(2009) &'cm,d,en.sHospita,m,mdo
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Pitching Kinetic Chain

» “Transfers torque generated largely by the lower extremity and core musculature
with the stride, pelvic rotation, and torso rotation through the upper extremity.”

« “...each subsequent segment receives potential and kinetic energy received and
generated from the previous segment...”

« “durability linked to kinematic and kinetic factors as well as the temporal
association of segmental body motions.”

Seroye r(201 O), Chalmers(zo 1 7) ?Children’s Hospital Colorado
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Risk Factors for Injury

» Poor Pelvic and Core Stability

* Not Leading with Hips

« Stride Length/Hip Power Production and Stride Foot Placement
» Upper Torso Mobility and Pelvic Upper Torso Separation

* Improper Timing of External Rotation

Wilk (2014), Otoshi(2018), Provencher(2018), Oyama(2014), Garrison(2Q#3),
Chaudhari(2014), Silfies(2015), Saito(2015), Fry(2016), Ramsey(2014) -Y Children's Hospital Colorado
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Single Leg Stance and Pelvic Alignment

» Zack Greinke
« 2009-2019:
* Avg. 31.3 starts
* Avg. 6.4 innings per
start
* 5 trips to the IL for 15
days or less.
* Rib fracture
» Oblique strain
* Neck soreness

‘*Children's Hospital Colorado 8
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Is There a Link Between Weak Core/Stability and Injuries?

» Core provides foundation upon which bigger muscles move-UE/LE
— Balance plays key factor in this
» Early activation of synergistic muscles is essential

 Radwan et al 2014 looked at balance and its effect on upper extremity injuries
(shoulder dysfunction)

— Balance tests included SLB, double leg straight leg lowering test (DLL),
Sorensen’s test, and modified plank

— Shoulder dysfunction was lower in athletes with increased balance and core
activation for SLB and DLL

» Correlates to people with poor balance have > risk of injury

‘*Children's Hospital Colorado
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Is There a Link Between Weak Core/Stability and Injuries?

» Pitchers with less control during single leg stance

— 3X more likely to miss more than 30 days due to injury

— 60% were upper extremity injury
* Reduced Single leg stance time in pitchers with shoulder injury
+ LE Y-Balance test

— Significantly reduced dynamic balance in both the stance leg and lead
leg in high school and college baseball players with UCL tears.

Silfies (2015)

'*Children’s Hospital Colorado ‘ 10
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Group Activity-Single Leg Balance m‘

00:30.00

O

'*Children’s Hospital Colorado



Leading With the Hips

* Immediately following the SLB and pelvic stability
portion in phase of pitching
* Why lead with the hips?
- Initiates linear velocity
- Increases stride length
- Proper timing of the kinematic sequence

 “Inefficiency or failure of the kinetic chain
can increase the kinetic requirements of the shoulder
to maintain top velocity and performance.”

\\ SPORTS MEDICINE CENTER

'*Children’s Hospital Colorado 12
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Proper Hip Lead - Pro

‘*Children's Hospital Colorado 13
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Hip Lead - Youth: The Good and The Bad

"YChildren's Hospital Colorado 14












Stride Length
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» Proficient baseball pitchers — stride lengths between 80% and 85% body height

« 25% lower stride length = altered total body and throwing arm linear momentum

» Longer strides reduces throwing arm momentum by intersegmental trunk effect
— Throwing arm has greater proportion of total momentum

« Simple math: 6ft height=~5ft stride length; 4ft height=3.5ft stride length

Ramsey
(2014)

-
ACCELERATION [3%)
—_————

BR (100%)

‘*Children's Hospital Colorado
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Youth Pitching Stride Length

* Average stride length for the population was
found to be 66.0% of body height

« 3 Variables Statistically Significant Correlation
with Stride Length

— Power Production (vertical jump)
— Pitching experience
— Single-leg balance

'*Children’s Hospital Colorado

17
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Group Activity: Stride Length

Measure at heel
strike or whatever
hits first.

4’ 5’ 6’

'*Children’s Hospital Colorado 18
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Pelvic-Upper Torso Separation and Arm Stress

« Oyama et al.

« HS baseball players

* Improper trunk rotation
sequence = greater shoulder
external rotation angle and
shoulder proximal forces

 Aguinaldo et al.

» Adult pitchers who rotated their
upper torso later had reduced
magnitudes of elbow valgus
torque

Scapular

&
Oya ma (20 1 4), Ag u | naldo ‘{Children's Hospital Colorado 20
(2009)
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What it is supposed to look like...

‘*Children's Hospital Colorado 21
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Thoracic Mobility and Pelvic Torso Separation

Miyashita et al.

- Scapular tilting and thoracic extension contribute to the Thoracic extension
maximum external rotation angle while throwing. Deficits in
tilting or extension can cause the thrower to need more
glenohumeral external rotation.

Sakata et al.

— Junior baseball players ages 6-12 years of age had a 2.5x
greater risk of having a medial elbow injury with thoracic
kyphosis angle of >30 degrees.

&
Miyashita (2010), Sakata (2016) -* Children's Hospital Colorado 22
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Good Pelvic-Torso Separation

&7
‘*Children's Hospital Colorado 2)
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noracic Mobility Dysfunctions — Assess

%

Children’s Hospital Colorado

%



Group Activity—Thoracic Mobility )\ SPORTS MEDICINE CENTER




Timing of Abduction and External Rotation
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 Can reach ~170-190 degrees (Oyama, 2012)

* The timing of external rotation also depends on scapular-
thoracic movement and shoulder abduction. (Calabrese,
2012)

* Too much internal rotation prior to stride foot contact |,
causes pitcher to have to exert more muscular force over a
longer period of time to reach maximum external rotatioh.

* Late timing of abduction and external rotation can cause
“leading with the elbow” which can increase anterior

shoulder force and medial sided elbow force.
(Fortenbraugh, et al 2009)

'*Children’s Hospital Colorado 577
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Let’s evaluate...THE NOT SO GOOD (Drew Storen)

* Not as much early abduction.

 Forearm is level with
shoulders at stride foot
contact.

» Shoulder internally rotates
significantly before going into
external rotation.

* “Inverted W”

« Tommy John surgery in
2018.

‘*Children's Hospital Colorado 259
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Side by side...

%

Children’s Hospital Colorado 30
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Phenoms on the IL

oy
T
v;) el :

All made it to the Major Leagues at a young age and all high velocity pitchers.
At foot strike, arm is level (or below) with the shoulders.
Shoulder should be abducted and externally rotating at this point!

All 3 pitchers underwent UCL reconstruction within their first two years'i'n the Major Leagues

'*Children’s Hospital Colorado ‘ 391
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Motion Analysis-ROM Testing

e GH Flexion

e GH Extension

e GHER

e GHIR

e Supination

e Pronation

e GH Abduction

e Horizontal Adduction
e Elbow Flexion

e Elbow Extension

‘*Children's Hospital Colorado
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Motion Analysis-Video

¢ ROM Testing
e\Warm up
¢ 10 throws (all fastballs)

‘*Children's Hospital Colorado 2%
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M Oti O n An a | yS i S- P ‘ | “ Kinematics: Barefoot Current

Thorax Ant/Pot ... Thorax Obliquity - Thorax Rotation
0 ~— |

350
3 (L,R)ElbowAngles(3

3

'*Children’s Hospital Colorado
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Study Overview

* Ages 8-11

* Youth baseball pitchers that have had some pitching instruction
« ~15 subjects for the pilot study

« Long range goal to follow kids through high school

» Hoping to quantify certain “faulty” pitching mechanics and their direct effect on
forces applied through the medial elbow and anterior shoulder.

« Subsequently, determine future injury risk.

'*Children’s Hospital Colorado
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Intervention Strategies

IF... THEN
* Poor single leg stability e Core and proprioceptive work
e Not leading with the hips e Hershiser Dirill
e Poor timing of thoracic e \Work on thoracic mobility
rotation/not separating (should be ~50 degrees or more)
e Poor timing of GH abduction e Check for scapulothoracic
and/or external rotation. dysfunction
e Inadequate stride length e Increase gluteal activation and

hip mobility (internapgotators)

Children’s Hospital Colorado
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