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    Advance Praise for Play Ball




     




    “As a manager, there is nothing more frustrating than having a player out due to injury. I feel privileged to have Dr. Ahmad and his talented group of medical professionals taking care of our athletes each and every day. Play Ball does an exceptional job of providing the knowledge of our nation’s top sports medicine specialists and delivering it in a way that makes it easy to follow, understand, and absorb. This book serves as a go-to guide, ensuring that athletes at all levels and abilities receive the same access to medical advice as our professionals.”—Joe Girardi, former manager of the NY Yankees




    “Whether you’re working with youngster ball players or Cy Young Award Winners, the only way to mitigate the risk of injury is to truly understand the unique demands a sport puts on an athlete’s body. In Play Ball, Ahmad and Gallucci present a thorough and easy-to-follow blueprint for keeping players healthy over the course of the season and performing at their peak. It’s a must-read for personal trainers and coaches alike.”—Mickey Brueckner NASM-CPT, CSCS, FMS, founder and CEO, ANNEX Sports Performance Center 




    “We now live in an era in amateur sports where early specialization and professional training have become the norm. Constant repetition, high intensity training, and overemphasized competition have led to an overwhelming number of overuse injuries, especially in the game of baseball. Play Ball sheds light on the prevention, occurrence, proper treatment, and rehabilitation of injuries associated with playing baseball.”—Mike Sheppard Jr., Head Baseball Coach, Seton Hall Prep




    “The Yogi Berra Museum & Learning Center is committed to sustaining Yogi’s vision of youth sports as a unique vehicle for some of life’s most important lessons, such as the value of perseverance, teamwork, and respect for others. What’s clear is that young people won’t benefit from sports if they are too injured to play. Play Ball provides a comprehensive and accessible guide to keeping a new generation of athletes in top form, no matter their skill level, so that our kids can experience the full range of positive values sports experiences can instill, both on the field and off.”—Eve Schaenen, Executive Director, Yogi Berra Museum & Learning Center




    “Throughout my tenure as a professional baseball player, I have seen my fair share of injuries, many of which could have been prevented. Play Ball does an exceptional job of giving a true understanding of sports medicine knowledge, written and executed in a way that makes it easy to follow, understand, and implement.”—Rick Cerone, Former Major League Baseball Player


  




  [image: ]




  

    





    





    





    





    A POST HILL PRESS BOOK




    ISBN: 978-1-68261-600-0




    ISBN (eBook): 978-1-68261-601-7




     




    Play Ball:




    Don’t Let Injuries Sideline You This Season




    © 2018 by Dr. Christopher Ahmad and John Gallucci Jr., MS, ATC, PT, DPT




    All Rights Reserved




     




    Cover art by Christian Bentulan




     




    No part of this book may be reproduced, stored in a retrieval system, or transmitted by any means without the written permission of the author and publisher.




     




    [image: ]




     




    Post Hill Press




    New York • Nashville




    posthillpress.com




     




    Published in the United States of America


  




  

    





    Dr. Christopher Ahmad’s Dedication




     




    This book is for everyone who’s involved in baseball with hope that it helps better the understanding of baseball injuries and serves to reduce these injuries.




    John Gallucci has been an amazing colleague on and off the field.




    My brother Greg has been my deepest source of inspiration.




    My parents Shafi and Judy have been a guiding light for me for my entire life.
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    I would like to dedicate this book to my wife, Dawn, and my children, Stephanie and Charles. Your continual support and encouragement has provided me with the motivation to chase my dreams and accomplish my goals.




    Dr. Christopher Ahmad, thank you for being a wonderful colleague and friend. It has been an honor working with you throughout the last several years and I look forward to much success in the future.
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    FOREWORD: WHY WRITE THIS BOOK?





    Dr. Christopher Ahmad




     




    Patients regularly ask me, “Hey, Doc, where do you sit during Yankee games? I was looking for you at last night’s game.” My orthopedic colleagues ask me how I find the time to write books. The answer to both questions is the same. I sit in my doctor’s office inside the Gene Monahan Athletic Training Room at Yankee Stadium during games, and, rather than watch pitch after pitch, I research and write books. I have provided onsite medical care for the players and staff for eighty-one Yankee home games. Each game requires approximately six hours of my time. As the Yankees team doctor for the last nine years, I’ve had the time to work on book projects.




    Today, while I was writing this, Nathan Eovaldi greeted me upon entering the Yankees athletic training room. Evo is recovering from the revision Tommy John surgery and repair of the forearm flexor tendon that I performed three weeks ago. I’m still wearing blue surgical scrubs from a day starting at 6:00 a.m. at the hospital and, after completing eight surgeries, I headed to the stadium. (Many people incorrectly think being the Head Team Physician for the Yankees is my full-time job.)




    “How did your surgeries go?” Evo asked me with his elbow brace on. I told him I did a bunch of surgeries, one on a young, talented pitcher who needed his elbow and his knee fixed in one surgical setting. This college pitcher first developed land leg patellar tendinitis. His ability to drive towards home plate to generate throwing power was restricted by the painful patellar tendinitis. He compensated with altered throwing mechanics that added detrimental stress to his elbow. He went on to tear his elbow ulnar collateral ligament (UCL). He required Tommy John surgery and, rather than just fix his elbow ligament, I chose to fix his underlying problem and repaired his patellar tendon. He left the hospital with a brace on his left knee and one on his right elbow. Evo said, “That’s a lot of surgery on a young kid. He is going to have a tough time with his rehab, I bet.” I told him if we did not recognize the impact of his knee problem and correct it, it would be equivalent to changing the tires on a car with bad wheel alignment; the tires would simply break down again soon.




    My office in the Yankee Stadium Athletic Training Room is off-limits to media and even to general stadium employees. This affords some privacy and solitude and, when games begin, I take advantage of it by reflecting on the events of the day. As I review the patients I operated on during that day, I’m profoundly concerned about how more and more kids are getting hurt, particularly the elbows of young pitchers. Kids experience tremendous pressure—from within themselves and from parents, friends, and coaches. I’m concerned about the abuse kids experience when pressured to play while they’re in pain. I am even more concerned with kids who experience elbow or shoulder pain and who are being encouraged to participate in showcases because they fear their entire future is determined by a single great showcase performance. I see kids committing to college as early as thirteen and fourteen years of age. Recent research I’ve conducted also demonstrates that some young pitchers have a cavalier attitude toward injuring their ligaments. These kids will throw in spite of pain and argue that they will require reconstructive surgery at some point anyway and it might as well be now. In fact, my research shows that 50 percent of young pitchers would have surgery simply to improve their performance, even in the absence of injury.




    It is estimated that 25 percent of Major League Baseball (MLB) players have now undergone Tommy John surgery. It seems every year, we lose one of the best pitchers on the Yankees roster to ulnar collateral ligament injury. In the 2016 season, it was Chase Whitley, who was a starting pitcher for the Yankees. Unfortunately, he injured his ulnar collateral ligament. He elected to go forward with Tommy John surgery and, during his recovery, he was put on waivers by the Yankees and picked up by the Tampa Bay Rays. After sixteen months of aggressive rehabilitation, he was able to pitch back in the big leagues. And, to my surprise and enjoyment, his first day back as a Tampa Bay Ray pitching in a Major League game was, in fact, at Yankee Stadium, pitching against the Yankees. After the game, I went to the visiting clubhouse to congratulate him on his six outs without giving up any runs. He said he felt great. The satisfaction in getting a high-level pitcher back to the big leagues is one of the most satisfying joys a sports medicine physician can have. However, the success of many players clouds the number of players who don’t make it back.




    Yankees Senior Vice President and General Manager Brian Cashman, on the Pitch Smart program, tells a story of Andrew Brackman, who was a No. 1 draft pick by the Yankees in 2007 with a known ligament tear and who, in fact, underwent Tommy John surgery soon after his contract was signed. He never made it back to being the player he was and his baseball career was cut short in the minor leagues. Media reports indicate that upon quitting baseball, he pursued basketball as a career in Europe—a sport that does not rely on a perfect UCL ligament.




    Allowing kids to live their dreams is why we are committed to being the best physicians we can be in sports medicine. The chances of any given athlete making it from high school or college to the professional level is daunting. The National Federation of State High School Associations warns that fewer than 0.1 percent of kids who play sports will get a scholarship. Fifty percent of baseball injuries are from overuse, and 60 percent of these injuries could have been avoided with simple measures. The repetitive baseball motions, in combination with young age, specialization, and professionalism, fatigue muscles and cause tissue stress without allowing for recovery.




    Baseball enjoys a tremendous obsession with analytics and, as I analyze my research to date, I have published over 150 articles related to baseball injuries and have given over 100 lectures to educate others on baseball-related topics such as Tommy John surgery. However, these academic works were designed to help doctors take better care of their baseball player patients and, therefore, does not speak to the issue that matters most: the players themselves, the parents, and the coaches. This book is written to get to the root of the problem through education and demystifying the true factors related to baseball injuries.




    John Gallucci and I connected through injury, rehabilitation, and keeping alive the dreams of athletes. I grew up playing soccer and enjoyed four years playing at nationally ranked Columbia University. John also began his athletic training career at Columbia, which is how we met. Many of my teammates went on to play at the professional level, and John Gallucci was there to rehabilitate them from their injuries, as he became the “go-to specialist” for elite athletes. I then became the Head Team Physician for the New York City Football Club, and John and I immediately took on managing soccer player injuries and rehab and injury prevention together. Together, we identified baseball as the next area for us to enact change by demystifying baseball injuries and creating a platform for improving baseball health. This book is a reference guide for parents, players, coaches, and even grandparents to educate themselves and help reduce injuries.




    Anything we write about ourselves is not to celebrate our accomplishments, but, rather, to highlight our obligation to the kids and protect them from injury. I have worked with Major League Baseball with a funding of close to one million dollars to create a national multicenter Tommy John registry through MLB-supported research that will be able to answer many questions regarding Tommy John surgery. This research initiative is the first of its kind and will support athletes of all levels.




    I want to thank John Gallucci, Jr., my clinical team with whom I work every day, Head Athletic Trainer Steve Donahue, and former Head Athletic Trainer of the New York Yankees Gene Monahan, who taught me the unwritten curriculum of how to manage athletes and their parents, coaches, and teammates.




     




    John Gallucci Jr.




     




    As I write this book, I reflect on how many Little League and youth games I have competed in as a young athlete, along with how many I have watched from the stands as a coach, parent, and medical professional. Throughout the last several years, youth sports have experienced declines in participation, and baseball hasn’t escaped this trend. Since 2007, according to data from the Sports & Industry Fitness Association (SFIA), the number of kids from six to twelve years old who play baseball has fallen from 5.44 million to 4.34 million. Although there are a number of reasons for lack of participation, we want to make sure that failure to participate due to injury isn’t on the top of that list.




    The goal in cowriting this book is to combine my education as an athletic trainer and physical therapist, my years of experience, and my clinical aptitude to try to keep players on the field, be they Major League Baseball players, semiprofessional players, college players, high school players, club players, or just recreational players trying to keep fit. I will give a detailed look at every joint and the common baseball injuries that affect them, and will simplify the diagnosis, mechanism, treatment, and prevention of each of these injuries. I hope this book becomes a resource for players, coaches, umpires, and parents to assist in keeping our athletes safe, healthy, and playing the sport that they love.




    While I was finishing my master’s degree in athletic training and my doctorate in physical therapy, I was always interested in teaching athletes about how to take care of their bodies. I have always told parents, coaches, athletes, and medical professionals, “Your body is your tool. You need to take care of your tools to accomplish your goals.”




    Over my twenty-two-year career, I have seen many different types of sports medicine injuries. My time with New York University, Columbia University, and the New York Knicks gave me a platform of experiences and education to prepare me for the last sixteen years of my career as a sports medicine professional. It is through my work at Columbia University that I first met Dr. Christopher Ahmad. Over the years, Dr. Ahmad and I have collaborated on countless cases and have built a great relationship with one common goal in mind: keeping our athletes healthy and ready for the game.




    My background in sports medicine gave me the great opportunity for a full-time position within Major League Soccer, which began when I started doing rehabilitation on surgical cases with the MetroStars. I had the opportunity to stay with the team through many changes in management and ownership as the league grew and other teams and owners were brought in. The team later became known as the New York Red Bulls, and I became their head athletic trainer.




    I used that position to educate more and more soccer enthusiasts about injuries and their prevention. Major League Soccer executives were so impressed with my knowledge and experience that they made me the league’s Medical Coordinator in 2006. This position has afforded me the opportunity to work with not only our players, but also soccer medicine colleagues from around the world. Again, I was given the opportunity to work hand-in-hand with Dr. Ahmad, who currently serves as the head team physician for New York City FC, one of Major League Soccer’s newest teams.




    Along with my background and experience in the realm of professional sports, I also own and operate JAG Physical Therapy, a private outpatient physical therapy company with seventeen facilities in New Jersey and New York. At JAG Physical Therapy, I treat patients of all ages, shapes, and sizes, which allows me to utilize my expertise on not only the professional athlete, but on the youth athlete and weekend warrior, as well. Whether you are playing your first game as a child, or are a businessman kicking the ball around with a few friends, injuries can occur. I work hard every day to get people back to 100 percent so they can continue doing what they love to do.




    Throughout years of working in collaboration with Dr. Ahmad, we have seen a recent influx in baseball injuries that required surgery followed by extensive post-operative physical therapy. Specifically, UCL (ulnar collateral ligament) injuries in athletes have resulted in a rapid rise of Tommy John surgery. Twenty-five percent of active MLB pitchers have had the procedure, which reconstructs a pitcher’s torn UCL. What is immediately alarming is that more pitchers had the surgery in 2014 than in the entirety of the 1990s.




    With the recent data coming out about injuries to the baseball athlete, various questions are being asked. Why are more young athletes undergoing surgery? What can athletes do to avoid injury? Is Tommy John surgery necessary for young athletes? What is the success rate of Tommy John surgery? We can go on and on with the myriad of questions that are being asked of medical professionals each and every day. The goal in writing this book is to provide extensive knowledge and insight into the most common baseball injuries to educate the community in order to help decrease the incidence of injury.




    I would like to thank Dr. Ahmad for collaborating with me on this project. When you think of sports medicine, you immediately think of Dr. Christopher Ahmad and the work he has done to stay at the forefront of the injury epidemic. His commitment to his patients, research, and evolving science of medicine is unparalleled, and I consider myself honored to have my name published alongside his.


  




  

    A Note About This Book




    The overriding structure and message of this book is decidedly a joint effort between Dr. Christopher Ahmad and John Gallucci, Jr. However, they elected to apply their unique areas of expertise to specific aspects of this book and divided the chapters accordingly. This enables readers to enjoy first-person descriptions of people and circumstances each of the authors have encountered. The chapters indicate the primary author of each chapter. Readers should feel assured that both authors reviewed and contributed to the entire book.


  




  

    CHAPTER 1





    by Dr. Christopher Ahmad




    Anatomy and Biomechanics of Throwing Athletes: The Science of a Curveball and a Broken Ligament




    Pitching Biomechanics




    A three-inch diameter baseball weighing five ounces routinely lights up 95 mph on the radar gun when thrown by Major League pitchers. This equates to a velocity of 139 feet per second during the 60-foot, six-inch path to home plate, with a flight duration of 4/10ths of a second. I observed Aroldis Chapman, when playing as a Yankee, throw a fastball 104 mph that reached home plate in 380 milliseconds. Blink, and you don’t see the pitch, but you do hear the thunderous pop of the catcher’s mitt.




    The pitching motion is perhaps the most complex and forceful movement in all of sports and the subject of extensive research. In fact, the pitching motion is the fastest human movement ever recorded. It breaks down to a series of synchronized component movements requiring precise coordination of close to one hundred muscles, bones, and soft tissue structures. The repetitive throwing motion challenges the strength and durability of these tissues that, unfortunately, leads to predictable injury patterns in pitchers.




    Pitch velocity starts in the large mass of the lower extremities as kinetic energy that is eventually transferred to the ball like a whip snapping. The “kinetic chain” is a term used to describe the sequence of activation, mobilization, and stabilization of different body segments. The strongest and largest muscle in the body—the gluteus maximus—initiates the motion. In fact, half of the total energy and force developed in throwing is produced in the legs and the trunk, and, so, it follows that ball velocity correlates more with lower body strength than upper body strength. During wind-up, the pitcher loads his back leg in preparation for a forceful drive toward home plate. His shoulder and arm move into a position that ultimately creates a whipping action. The pitcher’s straight-line acceleration toward home plate carries his entire body mass, which then abruptly decelerates when his land leg strikes the front of the mound. The tremendous momentum created during the linear drive toward home plate by the legs and trunk abruptly transfers to rotational force in the upper extremity, which has moved into a cocking position. The arm then rapidly rotates toward home plate like a whip accelerating the five-ounce ball. Arm rotation velocities as high as 7,000 degrees per second have been recorded, which is roughly the speed your car tire is rotating when driving 500 mph. This is the fastest recorded human movement.




    Figure 1.1
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    Pitching itself is mystical and even unnatural. The mechanics of pitching have been studied in the laboratory using specialized cameras and by analyzing muscle activity. The moment during a pitch that puts the shoulder and elbow at the highest risk for injury is the late cocking phase and the point where the arm is most rotated backwards as shown in Figure 1.4. When the arm reaches maximum external rotation, the energy created from driving toward home plate is converted rapidly into kinetic energy as the arm rotates toward home plate. The conversion of kinetic energy creates tremendous stress on the shoulder and the elbow. This puts the component pieces of the shoulder labrum and rotator cuff at high risk for injury. The inside part of the elbow experiences tremendous force, which finds resistance through the ulnar collateral ligament, and the back part of the elbow experiences large forces that can result in bone spur formation.




    Shoulder – Internal Impingement




    The predicament of the pitcher’s shoulder, at times referred to as “the thrower’s paradox,” describes the delicate balance between having enough mobility to foster extreme rotations while maintaining adequate stability to prevent the ball from shifting within the socket that can injure the surrounding tissues. The pitching motion has been divided into six phases. Many pitchers seek perfect mechanics, but also incorporate their own style into pitches, particularly during the wind-up and follow-through phases. Regardless of the appearance of the pitch during these phases, correct pitch mechanics are critical for effectiveness and injury prevention. Improper mechanics at any stage during this energy transfer can lead to injury and affect performance. An experienced coach educated in throwing mechanics is invaluable to the young athlete in preventing and recovering from injury by detecting and correcting subtle abnormalities. High-speed video evaluation is a useful tool to give pitchers visual feedback about their technique.




    The scapula or wing blade is extremely important as it links the lower half of the body to the upper half and is a focal point of energy transference. The scapula is often underappreciated in developing pitchers. When the forces are greatest, during extreme external shoulder rotation, the cocked shoulder depends on the rotator cuff to keep the humeral head or shoulder ball centered in the socket. In addition, the labrum, which is the soft tissue lining of the socket, can be ripped away from its attachment site if the ball shifts from the center of the socket. Therefore, rotator cuff tears and labral tears are extremely common in throwing athletes.




    Phases of Pitching




    Figure 1.2
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    Phase (1) Wind-Up




    The wind-up establishes the foundation for the remainder of the pitch, and poor wind-up mechanics can infiltrate the remaining pitch phases. The feet are positioned parallel to one another and perpendicular to the rubber on the mound as the pitcher faces the batter. A right-handed pitcher then places the right foot parallel to the rubber. As the left leg is elevated, the pitcher keeps the hips level to the ground and points them toward home plate while maintaining balance. The hips then begin driving forward toward home plate, and the right hand with the ball exits the left-hand glove.




    During the wind-up phase, the pitcher should be balanced when the leading leg reaches its highest point. If the pitcher begins to fall forward prematurely as a result of poor balance, the delivery is rushed, and the velocity on the pitch will be lessened. If the hips fail to point toward home plate, the leading leg will land in an incorrect direction during subsequent pitch phases.




    Phase (2) Early Cocking




    Figure 1.3
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    The hand comes out of the glove while maintaining a position on top of the ball and the shoulder remains rotated inward. As the hand brings the ball back and away from the body, the hips drive toward home plate, but the pelvis does not rotate. The phase ends with the left foot landing on the mound, which decelerates the driving lower extremity and trunk.




    Two common errors should be avoided in this phase: “pie throwing” and “opening up” too soon. First, if the hand is rotated under the ball instead of remaining on top, the arm rotates outward and places the shoulder joint into a vulnerable position for anterior subluxation and instability. Second, the lead foot should land pointing toward home plate. Flaws observed in inexperienced pitchers include moving the lead leg away from the body when landing on it. For example, a right-handed pitcher with poor form would place the lead left foot on the first-base side of the mound. This premature opening causes early pelvis rotation with a subsequent loss of velocity and increased shoulder strain. Movement of the high-mass lower extremity and trunk creates maximal energy in the lower body that is transferred to the upper extremity and, finally, to the ball. This requires timed and delayed upper body rotation to allow lower extremity and trunk energy to develop.




    Phase (3) Late Cocking




    Figure 1.4
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    Most injured pitchers experience pain during the late cocking phase. During this phase, at maximal external rotation (nearing 170 degrees), the arm should move away from the midline of the body 90 to 100 degrees. Decreasing external rotation at the time of foot contact may be associated with increased strain on the anterior shoulder during acceleration and ball release.




    In late cocking, the left foot hits the ground pointing toward home plate, leaving the legs stretched apart. The weight of the pitcher’s body is evenly distributed on both legs with the torso balanced upright between the legs. Trunk rotation is delayed as long as possible while the right arm externally rotates from approximately 45 degrees to 170 degrees.




    [image: ]




    Figure 1.5




    Periscapular muscular weakness may also predispose athletes to injury during the late cocking phase. The serratus anterior is significantly less active in pitchers with shoulder instability than in pitchers with normal shoulders. To compensate for diminished serratus anterior strength, the thrower might drop the elbow, thus decreasing the degree of scapular rotation and elevation needed. If this process continues, the player might compensate even further by moving the arm behind the body. If symptoms arise, players decrease the amount of external rotation to protect against shoulder pain and arch the back to compensate for the decreased external rotation in their arm. Early recognition of muscle imbalances in the thrower can allow the surgeon to institute an early, focused physical therapy program to strengthen the affected structures and protect against the vicious cycle of compensatory throwing.




    The elbow should reach its highest point in late cocking (see Figure 1.4); immature throwers often have their elbows in a suboptimal lower position.




    Phase (4) Acceleration




    Figure 1.6
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    Once the arm reaches maximal outward rotation, the hand carrying the ball accelerates in a rapid arc of inward rotation. The lower extremity and trunk energy is transferred through the shoulder to the elbow and wrist as the body falls forward. Immediately prior to ball release, the arm internally rotates 80 degrees, reaching peak angular velocities near 7,000 degrees per second. Within 0.05 seconds, the ball is released with speeds exceeding 90 mph.




    Pitchers who lead with the elbow, or keep their arms closer to the midline of their bodies while increasing elbow flexion to bring the ball closer to the shoulder, might also relieve a painful shoulder during the acceleration phase. Although this maladaptive position decreases the load on the shoulder, it increases the load on the medial elbow, encouraging injury. If the thrower opens up too quickly, positioning the elbow behind the plane of the scapula, the shoulder joint hyperangulates, resulting in more pronounced internal impingement.




    Phase (5) Deceleration




    Figure 1.7
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    After ball release, the right hip rises up and over the left leg. The right foot lifts off the mound and the body performs a controlled fall forward. In this phase, the rotator cuff muscles contract to dissipate the kinetic energy that was not transferred to the ball. The shoulder forces, which are absorbed by the shoulder capsule and posterior rotator cuff, can reach 1 to 1.5 times body weight at this time.




    Phase (6) Follow-through




    Figure 1.8
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    The arm continues to descend, and the right leg lands on the ground in a controlled fashion. The arm decelerates as the rotator muscles contract, and, as the arm moves toward the midline of the body, the posterior capsule tenses. During the follow-through, the shoulder should rotate inward and move horizontally across the body. If instead the arm finishes facing home plate, the shoulder will stress excessively.




    Injury patterns in the shoulder and elbow can occur from injuries anywhere in the kinetic chain. The kinetic chain mechanism to generate ball velocity is extremely sensitive to alteration. For example, hamstring tightness, hip rotation deficits, or spine inflexibility can all result in even minute kinetic chain alterations that then increase stress on the shoulder and elbow, leading to injury. In fact, studies show that rotator cuff or labral tears in the shoulder are very often associated with a problem somewhere else in the athlete’s body or throwing motion. Therefore, the entire kinetic chain must be evaluated in any injured throwing athlete and should be assessed prior to play so it can be corrected to reduce further injury.




    Anatomy – What’s Really Going on During a Pitch?




    The shoulder is a ball-and-socket joint and achieves its range of motion with an inherited risk of injury. The rotator cuff muscles stabilize the ball within the socket. The socket is relatively flat, and the surrounding tissue, called the labrum, functions like a washer, deepening the socket and creating stability. It is common for throwers to develop injuries to the labrum and to the rotator cuff.
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    Figure 1.9




    [image: ]




    Figure 1.10




    





    The elbow is a hinged joint that resembles a spool on one end with a perfectly matched shape on the surface of the other end. Throwing stretches, or otherwise distracts, forces on the inside of the elbow as the ball accelerates. The stretching force is counterbalanced primarily by the UCL that attaches the humerus and ulna bones like a rope. The UCL is, therefore, essential to throwing and is frequently injured. The muscles of the elbow can greatly stabilize the distracting forces and protect the UCL, which was a critical discovery in my research laboratory. The muscles can be modified through exercise, whereas the ligament cannot. Therefore, the elbow muscles are emphasized in rehabilitation and prevention programs.




    The elbow also sees forces across the bones that can form bone chips and spurs that can become painful. In addition, the forearm muscles are stressed during throwing and can be further injured in the form of muscle strains. Since the forearm musculature protects the UCL, any player with a forearm muscle injury should be fully recovered prior to returning to activity to protect the UCL from injury.




    Biomechanics of Ligament Tears




    As the pitcher accelerates the five-ounce ball, the force on the UCL approaches 60 pounds. This is similar to five bowling balls hanging from your wrist while in the cocking position of throwing. The forearm essentially wants to detach from the body, which was how Tommy John felt when his UCL tore. The UCL is a two-inch ligament in the elbow that holds two bones together like a rope. But ligament is different from muscle and can’t be strengthened through exercise as muscles can. A professional pitcher’s ligament is pretty much the same as a soccer player’s or a surgeon’s, and there is little he can do to make it stronger.




    I studied mechanical engineering at the School of Engineering and Applied Science at Columbia University. The academic work included engineering labs where we pulled materials apart to understand the strength of materials and their breaking characteristics. I was later fascinated with the vulnerability of the UCL. After testing dozens of cadaver UCLs in the lab in 2000, I was stunned to discover that the ligament breaks at 32 newton meters. This is shocking because throwing a baseball imposes a force of 50 newton meters on the UCL—this suggests that the UCL should tear with every pitch.




    Why then does the ligament not break with each pitch? This question has guided my research for the last fifteen years. One hypothesis is that the muscles of the forearm and elbow, which are positioned over the top of the ligament, provide protection to the ligament. We created an experiment that simulates this muscle activity and proved our hypothesis that the muscles of the elbow have a huge effect on shielding the UCL from stress. The importance of this discovery is that forearm muscles can be strengthened even though ligaments can’t. Athletic trainers, physical therapists, and others involved in baseball health now emphasize muscle development and health in baseball players. A more recent and sobering study I performed this year analyzed the effects of a forearm muscle strain, a common injury in big league pitchers. Our data indicates that 20 percent of pitchers who attempt to return to play after a forearm strain will go on to require Tommy John surgery within one year.




    The Curveball Controversy – Does It Matter what Type of Pitch Is Thrown?




    Studies in the pitching laboratory examined different pitch types searching for an algorithm that could protect the throwing elbow and shoulder. In particular, the curveball has been analyzed extensively. Research tells us consistently that the biggest indicator of increased ligament stress is higher pitch velocity. The exact performance measure that scouts and coaches most seek is, possibly, the biggest risk factor! How can we possibly prevent or cure injury, then?




    The hardest-throwing athletes and those who develop velocity at a young age have more stress on their UCL. The change-up or off-speed pitch, which has significantly less velocity compared to the fastball, shows the least amount of stress in the laboratory. In between are the breaking pitches between the fastball and the change-up, which includes the curveball and the slider. There are anecdotal claims that youth pitchers who throw curveballs modify their throwing mechanics and are more prone to injury. This has not been shown in the laboratory. The ideal mechanics for throwing for any given pitcher is still yet to be determined, but it is clear that mechanics do deteriorate with overuse and fatigue. We observed several positional changes in collegiate players who pitch deep into games or toward the end of a season.




    Why does a TEN-year-old throwing a curveball cause so much concern for elbow injury?




    Young pitchers are often injured due to irresponsible training and by forcing competitive skills that are more suited for older players. There are currently no rules in baseball restricting the use of the curveball. USA Baseball, the governing body for amateur baseball in this country, recommends that breaking pitches (curveballs, sliders, and so forth) not be thrown until after bone maturity. These recommendations were formulated based on expert opinion.




    One research study that used postgame telephone interviews of 476 youth pitchers for one season asked the questions, “Did you feel any pain in your elbow from pitching?” and, “Did you feel any pain in your shoulder from pitching?” A comparison between pitchers who reported throwing curveballs and pitchers who only threw fastballs found a 1.52 odds’ increase in shoulder pain in the former group. Although this study has not been reproduced consistently, it has been postulated that youth pitchers with the highest pitch counts are likely the better pitchers on the team and, therefore, are more inclined to throw a curveball earlier in their careers, further introducing overuse as a confounding variable. Essentially, players who throw curveballs likely have additional reasons, such as overuse, as the cause of injury.




    The other study supporting USA Baseball’s recommendation, a retrospective review of twenty-seven pitchers who underwent ulnar collateral ligament reconstruction, reported that sixteen of twenty-four patients threw a curveball before the age of fourteen. It should be noted that this observation was not compared to a healthy age-matched control group to determine the statistical significance of this result. A more recent study attempted to mitigate the lack of a study control group. Another research study compared ninety-five pitchers who underwent arm surgery to forty-five uninjured pitchers and found no correlation of injury to the age at which the curveball was first thrown. Consequently, the evidence supporting limiting youth from using the curveball comes from flawed studies. Two studies, however, did find that throwing a change-up pitch reduced the incidence of elbow and/or shoulder pain.




    The ten biomechanical studies examined the motion of pitching a curveball and have not shown that the mechanical differences increased the strain on a pitcher’s shoulder or elbow. Consistent differences in arm position among the studies included: increased elevation of the shoulder, increased forearm rotation, and decreased wrist extension. Yet no increase in kinetics was observed in the shoulder or elbow. Of particular note, there is no indication that there is additional stress to the elbow potentially injuring the UCL. The current evidence does not support limiting the use of curveballs at any level of baseball. We support USA Baseball’s recommendation to teach proper mechanics and learn the change-up, as this pitch may protect against arm injuries. In addition, as overuse remains the one consistent risk factor for injury, further biomechanical analysis of upper extremity strain caused by overuse will improve our understanding of the increasing incidence of baseball pitching injuries.




    Despite much debate in the baseball community about the safety of the curveball, biomechanical and most epidemiological studies do not indicate an increased risk of pain and/or injury when compared to the fastball. Current recommendations to discourage throwing curveballs at a young age, while well intentioned, are based on observational data and expert opinion that have not been validated by biomechanical studies. According to the available evidence, it is possible that, with supervised attention to proper form and technique, youth pitchers may safely use the curveball without incurring increased risk of injury. Many pitching coaches now advocate throwing a curveball when a player demonstrates the ability to spin the ball on flat ground without mechanical pitching flaws.




    Take winning out of the equation and place development first.
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