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Primary restraint to valgus force at 30°-120°
3 Bundles

Anterior Bundle
Ant/Post Bands

Posterior Bundle
Transverse Bundle

Hypertrophy in MLB Pitchers
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Scope of the Problem
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Trends in Medial Ulnar Collateral Ligament Reconstruction in the United States: A Retrospective
Review of a Large Private-Payer Database From 2007 to 2011

Brandon J. Erickson, Benedict U. Nwachukwu, Sam Rosas, William W. Schairer, Frank M. McCormick, Bernard R

Bach, Jr, Charles A. Bush-Josaph and Anthony A. Romeo
Amd Med 2015 43: 1770
DOH: 10.1177/0363546515580304

PearlDiver Database Study
2007 — 2011

790 patients underwent UCLR
695 males, 95 females

Avg annual incidence:
3.96 per 100,000 for the overall population
22 per 100,000 for patients aged 15 to 19 years.

Overall average annual growth was 4.2%.
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Incidence of UCLR in the 15- t -year-old group increased at
an average rate of 9.12% per year (P = .009)

Trends in Medial Ulnar Collateral Ligament Reconstruction in the United States: A Retrospective
Review of a Large Private-Payer Database From 2007 to 2011

Brandon J. Erickson, Benedict U. Nwachukwu, Sam Rosas, William W. Schairer, Frank M. McCormick, Bernard R

Bach, Jr, Charles A. Bush-Josaph and Anthony A. Romeo
Am J Sports Med 2015 43: 1770
DOH: 10.1177/0363546515580304
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Trends in Medial Ulnar Collaweral Ligament Reconstruction in the United States: A Retrospective
Review of a Private-Payer Database From 2007 to 2011

Brandon J. Erickson, Benedict U. Nwa jkwu, Sam Rosas, William W. Schairer, Frank M. McCormick, Bernard R,

Bach, Jr, Charles A, Bush- -Jogeph and Anthony A, Fomen

Am J Sports Med 2015 43: 1770

DOI: 10.1177/0363546515580304

However, could not report on:
Graft choice
Surgical technique

Management of ulnar nerve

Concomitant Arthroscopy

Pitching Flaws and UCL Injuries

Public Data

No central location to access all data
Has to be created by an individual

Many recent studies using public data
RTS following ACLR in NHL Players (Erickson 2014)

RTS following ACLR in NFL QB (Erickson 2014)

RTS following ACLR in NBA Players (Hariis 2013)
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RTS following MFx in NBA Players (Haris 2013)

Pitchers
Brandaon J. Erickson, Anil K. Gupta, Joshua D, Harris, Charles Bush-Joseph, Bemnand R, Bach, Geolirey D. Abrams
Angielyn M. San Juan, Brian J. Cole and Anthony A. Romeo
AmJSpm‘s Mad 2014 42: 538 originally published onlina December 18, 2013
DOI: 10.1177036354651 3510850

Created a database of all UCLR in MLB players
from 1974 until 2013

179 MLB Pitchers underwent UCLR

83% RTS in MLB

Pitching Flaws and UCL Injuries

97.2% RTS in MLB minors
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Te urn to Piiching and ance After Tommy John Surgery In Major League Bas
Pi

[Brandon J. Erickson, Anil K. Gupia, Joshua D. Harns Cr\arlos Bush-Joseph, Bernard R. Bach, Geofirey D. Abrams,
San Juan, Al Cole and Anthony A. Romea
Am J Sports Msuzml 42: 536 nTEInally publishad online December 18, 2013
DOI: 10.1177/0363546513510850

Tommy John Surgeries in MLB Pitchers by Year

1in 3 MLB Players will undergo UCL
reconstruction at a cost of $200 million in

lost salary with time on DL.
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== Primary
=== Revision

Linear (Primary)
— Linear (Revision)

5

Number of Procedures

1974 1976 1978 1580 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014)

Year

n Major League Baseball pitchers

poseph M. Liu. MD"*, Grant H. Garcia, MD". Stan Conte, PT, DPT, Aﬂ:"
eal ElAttrache, MD", David W. Altchek, MD", Joshua S. Dines, MD"

235 MLB pitchers underwent UCLR
31 pitchers (13.2%) underwent revision UCLR
37% underwent revision within 3 years of index UCLR
26 revisions had more than 2 years of follow-up

17 pitchers (65.4%) returned to pitch at least 1 MLB game
11 (42.3%) returned to pitch 10 or more games

Average length of recovery: 20.76 months for players who
RTS in MLB

MLB pitchers undergoing revision surgery had a statistically
shorter career after revision surgery, pitched fewer innings,
and had fewer total pitches per season compared to controls
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UCL Epidemic

Can We Identify Players at Risk for
UCL Injury?

L Injuries

{

Are Pitching Mechanics Modifiable by the
time athletes reach an elite level or have
they been self-selected?

Risk factors for UCL injuries in pitchers

* Modifiable Factors
¢ Shoulder Motion
Mechanics
Other Injuries
Pitch Type
Number of Pitches

* Non-Modifiable Factors
* Height
¢ Weight
* Velocity

Pitching Flaws and UCL Injuries

Deficits in Glenohumeral Passive Range of Motion Increase Risk of Elbow Injury in Professional

Pitchers: A Prosp tudy
evin E. Wilk, Leonard C. Macrina, Glenn S, Fleisig. Kyle T. Aune, Ron A. Porterfield, Paul Harker, Timothy J. Evan:

and James R, Andrews

Am J Sports Med 2014 42: 2075 originally published online June 18, 2014
DOI: 10.1177/0363546514538381

505 examinations on 296 pitchers for 8 consecutive years

(2008-2005)
Measured pROM of throwing/non-throwing shoulder

49 elbow injuries and 8 elbow surgeries in 38 players
Missed 2551 days

Pitchers w/ deficits of >5° in total rotation had a 2.6 times
greater risk for injury

Pitchers w/ deficit of >5° in flexion had a 2.8 times greater
risk for injury

Pitching Flaws and UCL Injuries

No Difference with regard to GIRD




Deficits in Glenohumeral Passive Range of Motion Increase Risk of Elbow Injury in Professional
Pitchers: A Prosp Study
Jievin E. Wilk, Leonard G. Macrina, Glenn 5. Fleisig, Kyle T. Aune, Ron A. Porterfield, Paul Harker, Timathy J. Evans)
and James R, Andrews
Am J Sports Med 2014 42: 2075 originally published online June 18, 2014
I

DOl 10.1177/0363546514538381
fariable Overall Elbaw [njury o Elbow Injury P
ige, y UT =41 K
JHeight, em 1885 = 54 5
ass, kg 10 aid = 104 .0
Follow-up time, mo 401 =188 4T3 = 186
Cumslative elbow infury duration, d*
Mean
F.lmu'.c‘er PROM Throwing + S8 P
[nternal rotation, deg 523 <00
[External rotation, deg 12 <001
[Tota] rotation, deg 1834 <]
Flexion, deg 1713 <[]
Pitekers Who Sustained Irjus No. Total
JRisk Factor With Risk Factor Withoat Risk Factor Ddds Ratio 9% C1 P
JGIRD 14 (752 13 (31238) i ]
i 14 (2683 11 (12105) 13
1B B 131561 5
05 (1382 11 (257205 23

T prodiclon
dolescent b 1 =} =

Supine shoulder pPROM was assessed in 115 pitchers
Two trials of ROM were measured preseason
Arm injuries were prospectively tracked

33 injured and 82 uninjured pitchers

Side-to-side differences of:
Horizontal adduction >15° - 4x more likely to be injured
Internal rotation >13° - 6x more likely to be injured
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’"* Table IT  Injury proportions by body site and diagnosis by ©CTor
v, 208 group

Body site

Shoulder 9 19 8 12
Elbow
Diagnosis
Strain/tendinosis

Rotator cuff 2 4 2 3
Biceps (shoulder) 1 2 2 3
Biceps (elbow) 1 2 0 0
Flexor/pronator 5 11 2 3
Labral/finternal 1 A 3 4

|
ol
ol
w

Ulnar collateral ligament
strain

Epiphyseal (shoulder) 4 8 1 2

Apophyseal (elbow)

Other musculoskeletal 1 2 2 3

injury

Total 19 16

Pitching Flaws and UCL Injuries
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Baseball Players With an Ulnar Collateral
Ligament Tear Display Increased

Arm | Torsion
Compared With Healthy Baseball Players

Casery J. Meyss," M5, AT, . Craig Glarrison, ' PHD, P, 5C5, ATC, ardt Jobn E. Conwary,' MO
T Hoatn o Hogan Fort Worth, T, USA

CL Injuries

Increased Volume of Throwing May be
required to achieve Dominant HRT in the
injury group.

Differences among fastball, curveball, and change-up
pitching biomechanics across various levels of baseball

Glenn 5. Fleisig, Walter A, Laughlin, Kyle T. Aune, E. Lyle Cain, Jeffrey R. Dugas and
James R. Andrews

Amesican 5ports Medcine leizmute, Birsingham, AL USA

No Difference in Elbow Varus Torque between Curveball and
Fastball at any level
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Difference in torque noted between Fastball and Change Up
(Velocity)
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Biomechanical Performance
of Baseball Pitchers With a History of
Ulnar Collateral Ligament Reconstruction
Craries £ Laddon,! PrD, Waker A Luughin,' WS,
Mardeibaum, MD. Kyl T Aune,” MPH_

Puatset F, Escamita,"? Pl PT, Toran ©. Mactoca, PR, PT, and James i andeews, ' WD
Iraatguton partvmed af ihe Amerncen 5001 Medicins inafiute, Bimingnam, Albama, LA

CL Injuries

No Difference in Kinematics between Normal
Group and Players after UCL




Current Data:

Total Arc of Motion Deficits and Flexion Deficits
Associated with Increased Risk of UCL Tear

Horizontal Adduction Deficits (Posterior Capsular
Tightness) Potentially Associated with increased risk of
UCL tear

Decreased Torsion in the ND arm may predispose risk for
UCL Tear

Pitching Flaws and UCL Injuries

Pitching Motion and
Influence of Fatigue
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3 s = 3
in Adolescent Male Pitchers
Brandon e M.Db., Terrance Sgori, B.S., P . 1ers, M.D.

Patrick Vig 3.5.. Matthew Lesniak., B.S.. Ch weph, N\.I')..
M., and Ambhony A. Romeo, M.D.

Ay e

fatigue

ased with

Pitching Flaws and UCL Injuries

in Adolescent Male Pitchers

The majority of velocity is generated from the
pitcher’s core and legs

As the core and legs fatigue, the pitcher opens up
more during their delivery

The pitcher then places more stress across the
shoulder and elbow, specifically the UCL, to generate
force for the pitch

Hence, trunk weakness may be a factor in UCL tears,
and strengthening the core may prevent UCL injuries
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Non-Modifiable Factors 88 _

Physics Problem:

UCL is operating at or near its failure
load.

Kinetics of Baseball Pitching with
Implications About Injury Mechanisms

Glenn S. Fleisig,” PhD, James R. Andrews, MD, Charles J. Dillman, PhD, and
Rafael F. Escamilla, MS, CSCS

From the American Sports Medicine Institute, Birmingham, Alabama

10



12/28/2016

Is Tommy John Surgery Performed More Frequently in Major League Baseball Pitchers From Warm
r Areas’
[Brandon J. Erickson, Joshua D. Harris, Matthew Tatreault, Charles Bush-Josaph, Mark Cohen and Anthany A. R
= Journal of ris Modicine 2014 2
DOI: 10.1177/2325967114553918

247 MLB Pitchers Underwent UCLR as of June
1, 2014

State/country where MLB pitcher played
Baseball was used to determine warm vs. cold

Cold states were outside the 33" parallel;
warm states were within it
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Warm Weather Areas
139 MLB Pitchers
from warm weather
areas

~ e | _A_ljj__iix a TR 108 MLB Pitchers

il from cold weather
s} 2 areas

A sig higher
proportion of MLB
pitchers undergoing
UCLR are from
warm weather areas
p<.0001

Cold Weather Areas

Pitching Flaws and UCL Injuries

-astball Pitch Velocity Helps Predict Ulnar Collateral Ligament Reconstruction in Major League)
Baseball Pitchers
Peter N. Chalmers, Brandon J. Enickson, Brian Ball, Anthory A. Romeo and Nikhil N. Verma
Am J Sports Med published online March 16, 2016
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Should We Limit Innings Pitched After Ulnar Collateral Li’?ament Reconstruction in Major League|
Baseball Pitchers?
Brandon J. Erickson, Gregory L. Cvetanovich, Bernard R. Bach, Jr, Charles A, Bush-Joseph, Nikhil N. Verma and
Anthony A Romeo
Am J Sports Med published online July 11, 2016
¢ 154 pitchers were included

¢ MLB pitchers who pitched 1 full season after UCLR
» 135 pitchers did not require revision UCLR

¢ 19 underwent revision UCLR
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Innings Pitched and Number of Pitches Thrown for MLB Pitchers
Who Did and D¥d Not Require a Revision UCLR®

Pitchers Wha Did Not Require a Revision UCLE  Pitchers Who Underwent a Revision UCLE P Vialue|
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[First sexsom after UCLR
Inmings pitched 90.15 = 588 04 = 48T 8016
Piiches thrown 14482 = 8041 12332 = 7104 357
Career after UCLR
lnnings pitched 3903 = 4464 3574 = 3120 U5
Pitches thrown BETAT = BT854 66327 = 45839 AT

Should We Limit Innings Pitched After Ulnar Collateral Li’?ament Reconstruction in Major League|

Baseball Pitchers?

Brandon J. Erickson, Gragory L. Cvetanovich, Bernard R. Bach, Jr, Charles A. Bush-Joseph, Nikhil N. Verma and
Anthony A Romeo

Am J Sports Med published online July 11, 2016

Pitchers Who Pitched More/Less Than 180 Innings

in Their First Season After UCLR Compared With
Pitchers Who Did/Did Not Require Revision UCLR"

Pitched =180 Innings in First Full Season
Revision UCLR Yes No

Yes 1] 19

No 16 119
Pitchers Who Pitched More/Less Than 150 Innings
in Their First Season After UCLR Compared With
Pitchers Who Did/Did Not Require Revigion UCLR®

Pitched =150 Innings in First Full Season
Revision UCLR Yes No
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Yes 0 19
No 17 118

redictors of Ulnar Collateral Ligament Reconstruction in Major League Baseball Pitchers,
David Whiteside, Douglas N. Martii, Adam S, Lepley, Ronald F. Zemicke and Grant C. Goulet
AmJ Sports Med 2016 44: 2202 originally published onling May 6, 2016

Tried to identify performance factors that were risk
factors for undergoing a UCLR

Their model explained 19.9% of the variance in UCL
reconstruction surgery, and correctly classified 66.8% of
cases

Predictors of UCLR based on this model:

(1) fewer days between consecutive games

(2) A smaller repertoire of pitches

(3) a less pronounced horizontal release location
(4) a smaller stature

(5) greater mean pitch speed

(6) greater mean pitch counts per game
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Summary

Little Data to suggest that modifiable factors
are associated with UCL tear

(Shoulder ROM)

Further work needed to determine if injury
prevention programs may help

No usable guidelines regarding innings limits

Physics will likely give us the answer:
Size, Velocity, Volume

Pitching Flaws and UCL Injuries
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redictors of Ulnar Collateral Ligament Reconstruction in Major League Baseball Pitchers,
David Whiteside, Douglas N. Martii, Adam S, Lepley, Ronald F. Zemicke and Grant C. Goulet
AmJ Sports Med 2016 44: 2202 originally published onling May 6, 2016

Factors associated with a smaller likelihood of UCLR:

1. Increase in mean days between consecutive
games

2. Number of unique pitch types thrown

An increase in mean pitch speed or mean pitches per
game was associated with significantly higher odds of
UCL reconstruction surgery

Pitching Flaws and UCL Injuries
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I'rends 1in Kevision Elbow Ulnar Collateral
Ligament Reconstruction in Professional
Baseball Pitchers
v 5. Pidgeon, MIL® MNathan T. Morrell, MDY Manuel F. DaSilva, ML
Analyzed professional Pitchers who had revision UCLR
1974-2014

271 underwent primary UCLR

40 (15%) had at least one revision UCLR

3 had a second revision UCLR
Avg time from primary UCLR to revision: 5.2 +/- 3.2 years
Avg career length:

After primary UCLR: 4.9 +/- 4.3 years

After revision UCLR: 2.5 +/- 2.4 years

No risk factors for revision UCLR were identified

Thank You
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