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Historical Perspective
 “For 130 years, pitchers have thrown a 

baseball overhand, and for 130 years, 
doing so has hurt them. Starter or 
reliever, left-handed or right-handed, 
short or tall, skinny or fat, soft-tossing 
or hard-throwing, old or young—it 
matters not who you are, what color 
your skin is, what country you’re from. 
The ulnar collateral ligament (UCL), a 
stretchy, triangular band in the elbow 
that holds together the upper and 
lower arms, plays no favorites. If you 
throw a baseball, it can ruin you.”

 Jeff Passan – “The Arm”



Historical Perspective
 Dr. Frank Jobe performed the 

first UCL reconstruction on 
9/25/1974

 Tommy John, Pitcher, Los Angeles 
Dodgers
 Debuted in 1963 w/ Cleveland

 Retired 1989 w/ NY Yankees

 Most considered John’s career 
over at the time of his UCL injury



Historical Perspective
 After 18 months of 

rehab, returned to MLB 
in 1976 

 Pitched another 13 
years, until 1989

 Won an additional 164 
games (288 total)

 Not in HOF as player

 Both Jobe and John 
recognized by Baseball 
HOF in 2013 for their 
contribution to baseball



Historical Perspective
 “Since the invention of the breaking ball, there has been no 

more significant development in baseball than Tommy John 
surgery.” - Will Carroll, Saving the Pitcher

• Kerry Wood
• John Smoltz*
• Mariano Rivera
• Eric Gagne
• Stephen Strasburg

• Joe Nathan
• Joel Zumya
• Mike Fulmer



Historical Perspective -
John Smoltz

 2015 Cooperstown Hall of Fame Inductee

 First pitcher in the Hall of Fame to have returned from 
Tommy John surgery

 213 wins and 154 saves



Current Interest
 Jon Roegele

 baseball analyst and writer 
for “The Hardball Times” 
and “Fangraphs”

 November 2012: began 
compiling an ongoing list of 
professional baseball 
players (any level) with 
documented UCL 
reconstruction.

Twitter:  
@MLBPlayerAnalys



 http://goo.gl/3IN6HM

 https://mlbreports.com/tj-surgery/



Have We Passed Peak Tommy John?

 Travis 
Sawchick

 FanGraphs

 Jan 2018



10 Interesting Facts About Tommy John Surgery

 Jon Roegele: April 2018 fangraphs.com
 By the end of the 2017 regular season, there were 

183 pitchers who had thrown at least one pitch at the 
major league level and also had Tommy John surgery

 In all, 26 percent of major league pitchers used in 
2017 had undergone Tommy John surgery

 In 2017, a whopping 86.7 percent of all regular 
season games featured at least one pitcher who has 
had Tommy John surgery



10 Interesting Facts About Tommy John Surgery

 June 15th 2017 

 Game that involved the most 
pitchers who have recovered 
from Tommy John surgery 

 San Francisco Giants vs 
Colorado Rockies 

 Combined to pitch 17 of the 
18 innings.

 Ten pitchers who had had 
Tommy John surgery 
appeared in that game, 
including:

Matt Moore
George Kontos
Cory Gearrin
Josh Osich
Bryan Morris
Hunter Strickland
Jeff Hoffman
Scott Oberg
Jake McGee
Greg Holland



Current Interest
 Jon Roegele: 

 baseball analyst and writer 
for “The Hardball Times” 
and “Fangraphs”

 November 2012: began 
compiling an ongoing list of 
professional baseball 
players (any level) with 
documented UCL 
reconstruction.

Twitter:  
@MLBPlayerAnalys



As For Our Research…







Plethora of Interest
 Analysis of pitching velocity in major league baseball players before 

and after ulnar collateral ligament reconstruction. Jiang JJ1, Leland JM. - Feb 2014

 Rate of return to pitching and performance after Tommy John surgery in 
Major League Baseball pitchers. Erickson BJ1, Gupta AK, Harris JD, Bush-Joseph C, Bach BR, Abrams 

GD, San Juan AM, Cole BJ, Romeo AA - Mar 2014

 Performance, Return to Competition, and Reinjury After Tommy John 
Surgery in Major League Baseball Pitchers: A Review of 147 Cases. 
Makhni EC1, Lee RW1, Morrow ZS1, Gualtieri AP1, Gorroochurn P2, Ahmad CS3. - June 2014

 Should We Limit Innings Pitched After Ulnar Collateral Ligament 
Reconstruction in Major League Baseball Pitchers? Erickson BJ1, Cvetanovich GL2, 
Bach BR Jr2, Bush-Joseph CA2, Verma NN2, Romeo AA2. - Sep 2016

 Performance and Injury Characteristics of Pitchers Entering the Major 
League Baseball Draft After Ulnar Collateral Ligament Reconstruction. 
Wymore L1, Chin P2, Geary C3, Carolan G4, Keefe D5, Hoenecke H5, Fronek J5. - Dec 2016



Does Hand Size Matter?
 Purpose of Study: To determine whether there is a 

correlation between hand size/grip distance in major 
and minor league baseball players and rate of ulnar 
collateral ligament injury.

 Hypothesis: Smaller hands have to grip the baseball 
with more force, which would lead to earlier fatigue of 
the forearm and subsequently place greater strain on 
the ulnar collateral ligament complex.

 OR: Do larger hands mean larger bones and longer 
ligaments and thus bigger levers that are more prone to 
injury? 



Methods
 195 professional baseball players (390 

hands) from the Detroit Tigers major and 
minor league organizations participated

 All positions (SP,RP,C,1B,2B,3B,SS,OF,DH) 
were included

 Left and right hands, palm down, were 
photographed over a standard 1x1cm 
grid in both open (spread apart) and 
closed (all digits) fashion

 Photographs randomized into three unique 
sets

 ImageJ: public domain Java image 
processing program used to standardize 
known distance per image



Methods
 3 Reviewers/measurers

 3 Blinded, randomized photo sets 

 Four measurements per hand

 Open hand: 

 Tip of thumb to tip of small 
finger

 Closed hand: 

 Tip of thumb to tip of small 
finger

 Tip of long finger to distal wrist 
crease

 Tip of ring finger to bottom 
lateral palmar crease (Nirschl)



• Quarter-inch changes from that recommended by Nirschl in 
tennis racket grip size will have no significant effect on forearm 
muscle firing patterns 

• Controlled laboratory study 
• There were no significant differences in muscle activity 
between small, recommended, or big grips in any muscle 
tested.  

• Conclusion: Based on these findings, tennis racket grip size 1⁄4 
in above or below Nirschl’s recommended measurement does 
not significantly affect forearm muscle firing patterns 

•



Comerica Park’s Executive Suite



Setup



Hand Measurements

Closed hand: tip of thumb to tip of small finger



Hand Measurements

Closed hand: tip of long finger to distal wrist crease



Hand Measurements
Closed hand: tip of ringer finger to bottom lateral palmer 
crease aka “Nirschl Measurement”



Hand Measurements
Open hand: tip of thumb to tip 
of small finger



Raw Data - Results



Methods

 Statistical analysis was performed comparing UCL 
injury and Non-injury groups. 

 T test, Chi-square, factor analysis using PCA 
(principle component analysis) were used to 
determine the difference between groups.
 p < 0.05 considered as significant.  

 Reliability analysis was performed to determine the 
agreement between each measure 
 Cronbach value > 0.8 and correlation co-efficient      

> 0.4 considered as acceptable.  

 SPSS software version 25 was used for statistical 
analysis.     



Results

Group Statistics

UCL_Inj_Yes_No N Mean Std. Deviation Std. Error Mean

P value

Nirschl 
Measurement 
(closed)

Injured 14 14.54857 .764198 .204240 .396

Non-Injury 179 14.72746 .756508 .056544 .412

Wrist crease to tip 
of long finger 
(closed)

Injured 14 19.64479 .662171 .176973 .818

Non-Injury 179 19.72097 1.223428 .091443 .706

Thumb tip to small 
finger tip closed 
(closed)

Injured 14 9.542000 1.0328454 .2760395 .311

Non-Injury 179 9.821611 .9893847 .0739501 .343

Thumb tip to small 
finger tip (open)

Injured 14 20.35200 .935426 .250003 .113

Non-Injury 179 21.03458 1.581314 .118193 .023



Findings
 Distance between thumb tip and small finger tip 

(Open) was shorter in the UCL injury group 
compared to the non-injured group. (t test, p-0.023). 

 Inter-rater agreement for the measures of:
 Nirschl Measurement (closed)

 Wrist crease to tip of long finger (closed)

 Thumb tip to small finger tip closed (closed)

 Thumb tip to small finger tip (open) 

 All indicated highly agreements between 5 times of 
measurements (Cronbach value >0.8, correlation co-
efficient>0.6) .



Factor Analysis (Principal Component Analysis, PCA)

UCL Injury Correlation P Value

Big vs Min Lg 0.039

Position 0.009

Dominant hand 0.447

Nirschl Measurement (closed) 0.198

Wrist crease to tip of long finger (closed) 0.409

Thumb tip to small finger tip closed (closed) 0.156

Thumb tip to small finger tip (open) 0.057



Obstacles



Strengths and Weaknesses
 Easily reproducible, good 

reliability

 Large subject population

 High rate of interest

 Does it matter?

 Standardize measurement 
methods?

 Combine with grip strength?

 Investigate other injuries, BMI?



Thanks!!


