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FOREWORD


by Michael Strahan


It’s a powerful experience to be treated by different doctors who team up to put you back together. I know. I’ve been the guy lying on the field when the Giants’ doctors and athletic trainers have come out to make sure that my knee or my hip isn’t seriously injured. Then I make it to the sidelines and the medical staff continue to evaluate and treat me so I can get back on the playing field as soon as possible.


That’s the way the New York Giants sports medicine team works, like a team. I know that’s not always how it works in pro sports. You’ve got doctors and therapists and athletic trainers with a lot of degrees and a lot of knowledge among them, and the experts protect their turf. But on the Giants staff, they understand how to work together to give the players the best advice and best treatment. There’s no ego involved. Dr. Kelly is an associate team doctor for the NY Giants and one of the top hip specialists in the country, but he’s a personable guy. He’s always been there to give me the right advice on treatment. Or he’ll work with the other medical staff and team athletic trainers to come up with stretching or strengthening exercises for me.


When Dr. Rob came to the Giants, I’d been in the league for ten years. I had a lot of preexisting conditions, and I just thought, they’re healed as well as they are going to heal. I was just going to have to live with the scar tissue and the restrictions, play as long as I could with it. But with Dr. Rob working on me, I got a new lease on life for the last part of my career. He’s worked on everything from my neck to my shoulders to my back to my hips to my knees to my ankles to my feet to my toes! He’s got rid of the restrictions, brought blood flow to these areas, and been involved in my rehab from surgery.


It’s funny, you can tell in the locker room when someone is really effective. When Rob first came to the Giants, mostly only the older guys, such as myself and wide receiver Amani Toomer, used him. But last year, we’re rushing to get to him before a game, because now it’s freakin’ crowded in the treatment room. All the younger guys are using him. Which lets you know the players believe in what he’s doing.


The one game where everything came together, all the treatment and preparation, was the last game of my career, the 2008 Super Bowl. Now, by the end of the season, you’re basically holding your body together with duct tape. But I made sure I worked with Rob every day of the two weeks leading up to the game—it was the big one and I wanted to get it right. When I went out there against the New England Patriots, it was the best I’d probably felt in ten years. I was leaping over people like a young guy again. One sack has become kind of famous, where my body is just hurtling horizontally at New England Patriots quarterback Tom Brady. I told Rob I could never have made that play without him and his muscle work. And I had confidence knowing that if I did get seriously hurt, Dr. Kelly had my back, or my hip.


It was the most amazing thing. I said to myself, “If I could have that much time to work on my muscles between every game, I could play forever.” But I think all people at some point in their lives realize that their body is their business and that they had better take care of it. This book, Muscle Medicine, by two people who kept me in one piece, Bryan Kelly and Rob DeStefano, is the place you should start.


— Michael Strahan,


All-Pro New York Giants defensive end,


FOX Sports NFL studio analyst
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INTRODUCING “MUSCLE MEDICINE”


We serve on the medical staff of the New York Giants and treat athletes at all skill levels, so it’s fair to say we know something about the punishment the human body can take and dish out. But in our private practices, too much of the pain and suffering we see in our patients has no rationale whatsoever. It stems from a big and preventable cause: muscles are overlooked as an important piece of the treatment puzzle. A sore shoulder, a tight lower back, an achy knee— in virtually everyone over the age of thirty, these problems are so common, they’re taken for granted as the near inevitable consequence of getting older. But that’s just not true. Whether tight or injured muscle is the primary cause of pain and restriction or whether the main culprit is inside the joints, the tools exist to get to the root of the problem.


In the pages that follow, you will learn advanced muscle self-treatment techniques as well as stretching and strength exercises, all pegged to the most common body breakdowns. Merging our expertise as an orthopedic surgeon working in academic medicine and a sports chiropractor specializing in “hands-on” muscle therapies, we’ll also show you how we treat more serious muscle and joint problems. Our aim is to put the tools of “muscle medicine” in your hands in the service of a pain-free life.


That our own backgrounds are so different has helped us appreciate how all the parts fit together. One of us, Dr. Bryan Kelly, is an orthopedic surgeon at the nation’s premier orthopedic hospital, Manhattan’s Hospital for Special Surgery, specializing in sports injuries to the hip, knee, and shoulder. He is also an assistant professor at Weill Cornell Medical College and is involved in a wide variety of research in sports medicine. The other of us, Dr. Robert DeStefano, was trained in chiropractic and, while developing busy practices in New Jersey and Manhattan, expanded his approach by teaching and developing hands-on muscle therapies. We have collaborated on both clinical and research protocols to improve the treatment strategies for patients with sports injuries.


What’s different about our approach from others you may come across is that we look at the body the way nature made it, as an integrated system of bone, joint, and muscle. When there is pain or restriction, our job is to tease out the relationship among these three elements, so we can accurately diagnose and treat a musculoskeletal problem and, whenever possible, teach you how to treat yourself.
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What do you do when you go to an orthopedic surgeon and he says there’s no structural problem, nothing to fix? We say, there may be nothing wrong with you from his perspective, but it doesn’t mean there’s nothing wrong with you. It just means you can’t see it on an MRI or X-ray. In this case the problem may be mostly muscular.





That doesn’t sound radical, does it? But as the medical establishment evolved, different parts of the body became the territory of different specialists. Physical therapists work on muscle conditioning, trauma surgeons set bones and save lives, and sports medicine orthopedists repair joints. They all do valuable work, but what sometimes gets lost is an appreciation for how the whole system—bones, joints, and muscles—must be brought back into sync when everyday wear and tear knocks it out of kilter. (When we discuss specific injuries, you’ll see how nerves can also interact with all three of these elements to contribute to pain and dysfunction.)



WHERE ARE THE MUSCLE DOCTORS?


In our experience, the approximately six hundred muscles in the body that keep humans upright and moving are often the most overlooked element of the system. Muscle is soft tissue that can’t hold a surgeon’s stitch—it basically heals itself—so it doesn’t have its own branch of medical specialists to diagnose and treat it. Sure, any doctor will tell you muscles play a role in pain and dysfunction, but typically a supporting role—the stars of the show are supposed to be the joints, cartilage, and ligaments, in other words, the structures that show up damaged on an MRI. Minor muscle damage that may be seen on an MRI is often overlooked or viewed as clinically irrelevant. In addition, it’s subjective—we don’t yet have a numerical scale that measures muscle tightness. Yet experience has shown us that tight, damaged muscle can often be the primary cause of your problems. Even when muscle damage is the result of joint injury, it’s often the factor that holds you back from complete recovery.


Take the example of a patient we treated not long ago. A former college soccer player turned business executive, he blew out the ACL (anterior cruciate ligament) in his knee playing club soccer. The surgery Dr. Kelly performed was a textbook reconstruction of the ligament, which restored stability to the knee joint. This patient seemed to have everything going for him—he was young, fit, and motivated—and yet after months of postsurgical physical therapy, he could still barely lift his leg. Dr. Kelly sent him to Dr. DeStefano, who broke up some scar tissue that had built up around the surgical site and lengthened the muscles that had tightened up after being immobilized postsurgery.


Our soccer player went back to physical therapy to strengthen the muscles and was running in weeks. The point is not that something is wrong with surgery or with physical therapy (both were absolutely necessary in this case) or magical about manual muscle therapy. The point is, the body returns to health in a sequence. First, tight or inflamed or scarred-down muscles have to heal before they can be conditioned to become stronger and more flexible. Exercise an injured muscle, even in a physical therapy setting, and it might not respond and you may just injure it some more.



INSIDE MUSCLE MEDICINE



Your musculoskeletal system takes a beating, whether from big traumas such as a torn ACL or simply from muscle and connective tissue in the joints growing inflexible and weaker with age. But some of the decline that is often written off as “normal aging” has less to do with the built-in deterioration of the cells themselves than with an accumulation of treatable muscular dinks and tweaks that were never addressed. Maybe your knees are achy and you can’t jog or play basketball the way you used to, or your wrist is sore from working at the computer all day. Over time even the “small stuff” has a way of adding up to permanent pain, a lost range of motion, and a less active life. Which is not a small thing at all. In this book, we will briefly explain how the musculoskeletal system works, and sometimes falls apart, how the lifestyle choices you make affect the system, and ultimately, what you can do to recognize problems and often fix them yourself.
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It happens all the time. The patient comes in needing joint surgery, but their muscles are so weak, they can’t lift their leg off the bed. I tell them, if we do surgery now, it’s going to be a disaster. I send them to Rob for “prehab” to decrease the pain and improve the function of the muscles. Other patients don’t necessarily need that, but if, after surgery, their muscles are shutting down or they’ve got a buildup of scar tissue, I send them for manual therapy on the muscles and it turns their rehab around. Now it’s almost routine. Two or three months out from surgery, if I have any inkling at all that the muscles are getting into trouble or I want them better faster, I’ll send patients for hands-on therapy. The muscle is ultimately what gets people back to normal. If you treat the bone and the joint and the muscle isn’t functioning well, the patient is just not there.





The Muscle Medicine approach to musculoskeletal health begins with a two-chapter look at the biology of muscles, joints, and bones, and at the events and forces that can do them harm. In Part Two, we move on to the choices you make in your everyday life that affect the system. A lot affects your body that’s out of your hands, such as genetics (do both of your parents have surgically replaced hips?) and luck (did you suffer a serious knee injury playing high school sports?). In these chapters, we target three important areas where you can exert some control.


In chapter 4, “Mind-Body,” you’ll learn how psychological stress can wreak havoc on the musculoskeletal system and how you can contain the damage by developing a measure of control over your thoughts and emotions. In chapter 5, “Nutrition,” you’ll learn how smart food choices can support bone growth and possibly reduce joint inflammation. We’ll explain why maintaining a healthy weight will lessen the physical stress that wears down the joints. You get moving in chapter 6, with an all-around fitness plan that develops muscle and bone strength and cardio endurance, reducing the odds of injury.


In Part Three, we tour the body’s seven “hot spots”: neck; shoulder; elbow/ wrist/hand; lower back; hip; knee; ankle/foot. We focus on the most common sources of pain and the decisions that people make, or don’t make, about how to deal with it. Do you ignore it? Do you stop running or swimming or playing your favorite sport? Do you explore self-treatment or seek out treatment from a muscle therapist, a physical therapist, an orthopedist? Not to be too dramatic about it, but by the time you hit your sixties, the answers to some of these questions could determine whether you’re getting ready for tennis season or another physical therapy session.


In each hot spot, we’ll describe the most common problems, how Dr. DeStefano frees up tight and scarred-down tissues with “hands-on” manual techniques, and how, when the joint is seriously damaged, Dr. Kelly provides the orthopedic expertise. At the end of each of these chapters, you’ll learn how to work on yourself, to protect against injury or to come back from it. We describe a series of self-treatment techniques tailored to each of the body’s hot spots, based on the principles of Dr. DeStefano’s muscle therapy. Using your hands and a few simple items such as a treatment stick and a physio ball, you’ll learn to work directly on painfully contracted muscles to release the tissue and speed healing. Only when the area is no longer sore or inflamed will you progress to hot-spot-specific stretches to develop or maintain a healthy range of motion, and then strength exercises to build up resilience and protect against reinjury.


As you’ll see, this book isn’t a laundry list or an encyclopedia of musculoskeletal injuries. (If you’re interested, plenty of books out there will give you the details of orthopedic procedures.) We’ve organized our information the same way we’ve taught ourselves to diagnose and treat problems, into three categories: Mostly Muscular; Muscle or Joint?; and Joint/Orthopedic. In the first group, which includes most problems, most of the time, injured muscle is generating the pain; any joint damage that shows up on an X-ray or an MRI is incidental. The standard medical prescription for this group is rest and a couple of Advil. Our approach is to get at the underlying causes and then to lay out a program to treat and strengthen all the important muscles in the hot spot.


With the problems that fall into our second category, Muscle or Joint?, neither the muscles nor the joint are working the way they’re supposed to, and it’s not clear who the most important bad actor is. Is the torn meniscus cartilage inside the knee the real issue, or can we bring the patient back to health just by working on the muscles that stabilize the joint? By putting these problems under a diagnostic microscope and always treating conservatively first, our goal is to eliminate avoidable surgeries.


Patients in the third group, Joint/Orthopedic, have serious damage inside the joint that must be addressed, medically or surgically. Here, we work on the muscles before (prehab) and after surgery (rehab) to shorten recovery times and improve the outcome. Mostly Muscular, Muscle or Joint?, Joint/Orthopedic—this isn’t the standard approach to musculoskeletal injury, but in time we hope it will be.


The good news about these injuries is that the necessary expertise is out there to fix them, even if it’s rarely collected under one roof—orthopedics to diagnose and repair joints; hands-on muscle therapy to promote muscle healing; and physical therapy/training to build up muscle and joint strength and flexibility. It’s the team approach. Working with the New York Giants for the past six years, we’ve seen the results when players have access to the best talent from these different schools of treatment. We believe readers should have access to the same expertise, even if they’re not (we hope) taking the same physical pounding as the Giants players.


FIGHTING BACK


Wouldn’t it be nice if all-around healthy living were all that was needed to ward off muscle and joint problems? But no matter how you live your life, it’s a near certainty that sooner or later you’ll have to deal with musculoskeletal ills—they account for almost a quarter of the visits to primary-care physicians in this country. Young people playing competitive sports put their frames under tremendous pressure, from contact-sports body blows to the grinding repetition in the endurance-sports world. Adults find themselves in office jobs that have become hothouses for nagging aches and pains: lower-back pain from sitting glued to a desk; sore necks from improperly positioned computer screens; and overuse syndromes of the forearm—commonly if not always accurately labeled carpal tunnel syndrome—from all that typing and “mouse” wielding.


The lowest blow of all is that aging recreational athletes who maintain their cardiovascular fitness on the running trail, the tennis court, or in the gym are probably more susceptible to musculoskeletal damage than their couch-potato counterparts. (Ever notice how many social gatherings and dinner parties turn into a litany of “war wounds”?)


Muscle Medicine is a manual about fighting back: how to make the right choices to address both healthy and damaged muscle, whether it’s on your own or with professional care. It lays out the first truly integrative approach to the care and repair of muscle and joint problems. Whether you’re an accomplished athlete, you want to maintain your regular tennis routine, or you just want to be able to play with your kids, or your grandkids, without back pain after a long day at the office, we want to be on your team.
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Every day, I treat patients who are convinced that the source of their pain is the damage inside their joint that shows up on an X-ray or MRI. A patient will come in and say, “Can you help me with my meniscus tear in my knee?” I’ll say, “No, I can’t help you with the meniscus tear, but I may be able to help you with the pain in your knee.” What people don’t usually understand is that in many cases, if we can get the muscles around the joint to move properly, the joint itself doesn’t have to be in perfect shape for the system to work without pain. That’s something I can appreciate. I’ve been in two serious accidents—once when a car hit me while I was training for the Ironman World Championships and once in a Manhattan cab crash—and I’ve got the chipped vertebrae and herniated disks to show for it. A year ago, the pain in my back and neck flared up so badly, my orthopedist was ready to bring in a neurosurgeon to work me up for disk surgery. I kept exercising, getting manual therapy, and applying self-treatment. Slowly, over a month, the contracted muscles in my cervical and lumbar spine let go their grip, and the pain went away. I’m not cured; I still have damaged disks. I may need surgery down the line, but as long as I’m symptom-free and maintain the health of my muscles, I’m fine.











PART 1 YOUR BODY


These next two chapters will introduce you to the biology of your musculoskeletal system. In chapter 2, “How the System Works,” you’ll learn about the basic building blocks of the system— muscles, bones, and joints. In chapter 3, “System Malfunction,” you’ll be exposed to the major forces, internal and external, that can tear the system down.
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HOW THE SYSTEM WORKS: MUSCLES, BONES, JOINTS


Before we talk about lifestyle issues or jump into the nuts and bolts of body problems, let’s first admire the machinery and come to a basic understanding of how it works. As we’ve said, muscles and bones and joints form one integrated system, and no one component is more important than another. Without muscles, you would be a motionless pile of bones; without a skeleton, you’d look and move more like a jellyfish; and without joints to control and stabilize the bones, you’d stumble around like the scarecrow from the Wizard of Oz.


MUSCLES


The muscles under your conscious control—skeletal muscles—are the motors that drive the human system. (The smooth muscle that lines the organs and the cardiac muscle that keeps your heart beating are involuntary.) The muscles function in tandem. As one muscle shortens it exerts a pulling force, while at the same time its counterpart relaxes. This simultaneous action of a contracting agonist muscle and a relaxing antagonist muscle powers all the movements of the body. That’s the case whether it’s a sprinter thrusting his lead leg forward (the massive quadriceps muscles in the front of the thigh contracting, the hamstrings in back relaxing) or you bending your finger to scratch your nose (flexor digitorum contracts, extensor digitorum relaxes).


Controlling the movements of so many muscles is precision work that is initiated and coordinated in the brain. The process might seem as simple as turning on a light switch, but in reality, it’s a constant neurochemical conversation between the nerves and the muscles. That is, the brain oversees the production of specific chemicals that activate the muscles. What happens is this: the brain sends a chemical message to the motor neurons in the spinal cord which then deliver that message to the target muscle, telling it what to do. Sensory nerves gather information about the current status of that part of the body and send that information back up the spinal cord to the brain for processing. Some information is so basic, it doesn’t need to be processed by the brain: it travels only from the muscles to the spinal cord and back, in a feedback loop called a “reflex arc.” For example, the muscles have reflexes that prevent them from overstretching or overcontracting, or that jerk your hand off a hot stove before you even register pain.


A more complex conversation between the muscles, nerves, and brain is called “proprioception”—knowing where your body is in space. It allows you to run and jump and navigate the world without falling (usually) or even thinking much about it. When you’re injured, that conversation is disrupted. Not only do the muscle tissues have to heal, but the lines of communication between the muscle and the brain have to be reestablished so you can run or swing a golf club or play a note on the violin with your brain on “automatic pilot.”


But it’s how muscles interact with each other and the rest of the body that most concerns us here. Muscle is dense with capillaries that feed it with the blood— carrying oxygen and nutrients—that it needs to do its work. We may think of the football player with big muscles as rugged and tough, but the muscle tissue itself is surprisingly delicate, made up mostly of water. (They don’t call it soft tissue for nothing.) The body is closely packed with overlapping muscles that must move smoothly against each other if humans are to move with any fluidity.


From micro to macro, the master plan is steady, unimpeded motion—movement is life. Not only do neighboring muscles need to slide against each other, so do the fiber bundles inside the individual muscles, and so again, the tiny myofibrils inside the fibers. We can see what muscular contraction looks like at the most basic molecular level only with an electron microscope: two types of protein filaments inside the myofibrils, actin and myosin, pulling against each other.
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The defining aspect of the muscle is the muscle “belly,” where most of the muscular force is generated. Fortunately, nature has outfitted the muscle with tough connective tissue at both ends, the tendons, where the muscle attaches to the bone. The tendons transmit muscular force and actually pull on the bones. Remember, regular muscle tissue can’t even hold a surgeon’s stitch, much less control a bone in motion. (Our word muscle comes from the Latin word for mouse, mus. The cord- or band-shaped tendons were thought to resemble the snout and the tail of a mouse!)


Another element of the muscle package is the fascia, the thin, tough, translucent membrane that weaves around everything in the body: muscles, bones, organs, nerves, the works. You could visualize it as the casing around the meat in a string of sausages. Or take a close look at an uncooked chicken or slab of beef. It’s the white covering around the muscle that runs through it and around it. In the body (human, cow, or chicken), fascia serves as a kind of flexible internal skeleton, holding the muscles in place, but also moving with them, and helping them slide over neighboring structures.


BONES


You take for granted that your muscles are a living, dynamic system. Work out in the gym even for just a few weeks and you’ll see the strength and, depending on the amount of testosterone circulating in your system, the size of your muscles increase. (Inside the muscles, the numbers of capillaries increase, pumping up the fluid content; new protein—the building block of muscle—is laid down; the mitochondria—the power plants inside the cells—increase in density.)


The skeleton might seem rather inert, by comparison, a convenient frame to which muscles and organs are attached. True, after you stop growing in your teens or early twenties, your bones don’t get any longer. But your skeleton is a system as alive as any other in the body. About a third of bone is made up of living cells. Inside the bone, marrow cells are producing red and white blood cells, as well as other cells that help drive the immune system.


The outside of the bone is covered by a fibrous membrane, the periosteum, which contains blood vessels and nerves. (When you break a bone, it’s the ruptured periosteum that causes the pain.) But even the two-thirds of the bone made up of hard mineral (mostly calcium phosphate) isn’t static. Bone is always slowly but constantly being reshaped. Special cells called osteoclasts eat away at old or damaged bone. This activity is balanced by that of the osteoblast cells, which create new bone. Bone is reabsorbed where it is not needed and laid down where it is. As overall bone density drops significantly in the senior years (those osteoclasts gain the upper hand in the end), it’s up to you to stress the system in healthful ways (i.e., activate the osteoblasts by lifting weights, or walking) so that it stays resilient enough to handle the bumps of everyday life. In other words, use it or lose it.


JOINTS


Movement happens when muscles generate the force to move the bones. But we need a third component, a simple mechanism that allows bones to articulate, to move against each other, so that actual work—lifting, lowering, etc.—can occur. We call these mechanisms joints. Let’s take the simple action of lifting your forearm. The top end of the biceps muscle attaches in the shoulder area; this is the muscle’s origin, its stable, anchoring point. The other end of the muscle attaches to the moving bone at the insertion, in this case, just below the elbow joint. Anchored at the shoulder, the biceps muscle contracts, lifting up the forearm. The biceps is the agonist muscle, and when it fires, the antagonist muscle, the triceps, releases. A muscle can only pull as it contracts. It’s got no “push” mode, which is why muscles have to work together. When it’s time for that forearm to lower, the triceps, now the agonist, contracts, and the biceps, now the antagonist, relaxes, and the deed is done.


Most of the joints we’ll be talking about in this book function as lever systems. In other words, the joint translates the individual efforts of a number of muscles into a decisive, coordinated movement of the limbs. The knee and the elbow are hinges that only allow movement in one or two directions; the ankle and the wrist allow more freedom of movement. The hip and the shoulder are ball-in-socket joints with the greatest range. Every joint makes its own trade-off between strength, stability, and range of motion.


The joint’s purpose is to provide the bones with the maximum movement, the necessary stability, and a minimum of friction. The bones that form the joint fit into a sleeve called a joint capsule, which is filled with lubricating synovial fluid. The ends of the bones inside the capsule are covered with smooth articular cartilage that allows them to move against each other without grinding. Finally, outside the joint, synovial-fluid-filled sacs called bursas provide an extra measure of musculoskeletal cushioning.


The tough outer layer of the joint capsule is made from another kind of cartilage, fibrocartilage. Some joints have special fibrocartilage shock absorbers inside the capsule—the labrum in the shoulder and hip, and the meniscus in the knee. In the spine, fibrocartilage makes up the disks, filled with mucoprotein gel, that act as shock absorbers between the vertebrae.


Inside, and sometimes outside, the capsule, strong bands of tissue called ligaments connect the two bones together and hold them in place, allowing for controlled movement. (The ligaments in the knee are the most numerous and also the most often torn.) The common denominator for all these structures, what really makes the system work, is collagen: a tough, rubbery, and altogether amazing material that is the building block of all the connective tissues in the body—cartilage and ligament, as well as muscular fascia and tendon.


No question, the joints are impressively engineered; the detail can be mind-boggling. But it’s worth remembering that the muscles are very effective shock absorbers, possibly absorbing up to—or more than—half the force you generate, whether you’re eluding tacklers on the football field or sitting at the desk. Between the muscles and the joints, it might seem as if nature had devised a bulletproof system for moving around in the world, barring a car accident or a severe sports injury, impervious to breakdown. If you’re over thirty-five or forty, you know that’s not true. We’ll take up that story in the next chapter.
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SYSTEM MALFUNCTION: WHEN THINGS BREAK DOWN


If you want to hold someone or something accountable for muscle and joint problems that pile up as people age, blame evolution. A couple of million years ago, our animal ancestors changed from walking on all fours to standing tall on two, but the human musculoskeletal system has never really fully adapted. The adult human head is a real cannonball, weighing eight to twelve pounds. If you have poor posture, that weight can contribute to problems in the neck area. The entire trunk weighs down on the lower back. Our frames still haven’t made their peace with gravity.


Age really exposes the design flaws. If you have the good fortune to escape joint injury when you’re young, the middle and senior years are when you’re most likely to bump against the shelf life of the materials you’re made out of. (This wasn’t such an issue for most of human history when the average life span was a fraction of what it is today.)



BONES


Let’s go back to the three basic components of the human frame: bones, joints, and muscles. Owing to its mostly mineral composition, bone is fairly rigid and, not surprisingly, fractures if it’s subjected to sufficient impact. But bone is living material. With the exception of broken bones in seniors (or smokers or anyone else with low bone density), a fracture stimulates the bone-building osteoblast cells to patch up the break so completely, it heals stronger than new. Men’s skeletons rarely slow them down until well into their senior years, when the osteoclasts, the “breaking-down” cells, leach so much mineral out of the bones, they become vulnerable to fracture. In the most common scenario, the bony vertebrae of the back suffer microfractures, causing the spinal column to compress, taking off a few inches of height. In women, bone health, like so many other things, is influenced by the sex hormones. When estrogen levels drop off dramatically during menopause, women are vulnerable to dangerous bone thinning or osteoporosis. For senior women, a fractured hip is a potentially life-threatening injury. (We’ll talk about ways to protect bone density with diet and exercise in chapters 5 and 6.)


JOINTS


The joints have a tough job. They must stabilize the bones as they move inside the joint capsule, and they bear the heaviest responsibility for supporting the weight of the body. The routine act of climbing or walking down stairs places on the knee a load equal to three or four times your body weight. As we described in the previous chapter, the joints can handle these forces thanks to connective tissue that runs in and around them—tendons, ligaments, and cartilage—all composed mostly of collagen. Collagen’s spongy, matrixlike structure permits these connective tissues to compress and expand, responding to the forces placed on them with just the right balance of firmness and flexibility.


Some joint trauma is so severe, it makes no difference how young and lithe you are. Twist your knee a certain way as your skis slide out from under you and you’ll tear your ACL. But as you age, your connective tissue loses water and becomes less supple, making you more vulnerable to injury from the accumulation of everyday stresses and strains. The two most common examples of this are probably the injuries to the disks in your lower back and the meniscus cartilage in your knee. Both are shock-absorbing structures made of fibrocartilage that dries out over time. When the tissues deteriorate, it doesn’t take much—a single awkward twist, and you’ve cracked (or “herniated”) a disk, or torn that flat, C-shaped meniscus inside the knee. If you’re over forty and you’ve escaped this fate, you probably have at least one or two friends who haven’t.


Injuries to the structures inside a joint are almost always serious because the tissue there heals so poorly, or not at all. The orthopedic surgeon steps in where nature can’t. If you tear your ACL, you do without or you get it surgically repaired. It’s a case-by-case proposition. Some knee ligament and meniscus tears will heal, slowly, but only in young patients. (The robust circulation of youth pumps up the otherwise modest blood supply to these areas.) The tendons, the connective tissues that attach muscle to bone, are also slow healers. In the case of severe tendon tears, the surgeon surgically repairs them to bone.


But the mother of all nonhealers is the articular cartilage, the tissue that cushions the ends of the bones inside the joint. Inside the joint capsule, there is no blood supply—the cartilage is nourished by the synovial fluid. When the cartilage sustains damage from trauma at any age, or from wear and tear as it gets older and drier, it has minimal or no ability to heal itself. No joint is immune from nicks and scratches over time. But in the larger joints such as the hip, the knee, and the shoulder, the damage can cross a threshold and become self-perpetuating. As the cartilage thins, the bones inside the joint capsule begin to move abnormally, further injuring the cartilage and setting off the body’s inflammatory response. Eventually, the cartilage can completely disappear, until bone is rubbing against bone, producing pain, restriction of movement, and injury to the bone tissue itself. This is very bad news for the joints as it can result in osteoarthritis. (Rheumatoid arthritis is a different beast. Not as common as osteoarthritis, it’s an autoimmune disease in which the body’s own defenses attack the joints, usually smaller, finer ones such as the fingers and wrists.)


It’s a grim-sounding scenario. But the important thing to remember is that even though genetics and injury can play their part, the choices you make may determine whether you cross the finish line with your original joints intact. Low-impact movement is your friend, a sedentary lifestyle is not. (We’ll discuss this in more detail in chapter 6 and in the individual “Hot Spots” chapters.)



MUSCLES


Let’s turn our attention to the muscles that power all that useful movement. If joints are, sometimes, the weak links in the musculoskeletal system, the muscles that drive them are their most resilient defenders. They absorb much of the physical force to which the body is subjected. (Recall the jolt your knee took when you didn’t see the curb coming and your foot smacked down on the road surface before your leg muscles had the chance to flex and cushion the shock.) When the muscles are firing strongly, they can compensate for a joint whose internal moving parts are not at the peak of health. Here’s a dramatic example. Not long ago, we treated a talented recreational marathoner. In his last race, everything had been going according to plan until late in the race when he’d been shut down by hip pain. We were floored when his X-rays revealed he had advanced osteoarthritis in his hip. His trained athlete’s muscles were functioning at such a high level, he was running marathons when a sedentary person with the same degree of the disease would have spent the past five years hobbling in pain. Of course, our marathoner is an extreme case and a cautionary tale as well. (A hip replacement and the end of his running career were in his near future.) Your goal is to have healthy muscles that support healthy (or healthy enough) joints.


We know from the research literature that joint damage by itself is often not the whole story behind pain and restriction. In a famous 1994 study published in the New England Journal of Medicine, 64 percent of the subjects, none of whom suffered from back pain, had significant disk abnormalities that turned up on their MRI exams. Similar studies have looked at meniscus tears in the knee, which, according to one Harvard paper, are found in one out of three people over the age of forty-five, only a fraction of which cause symptoms.


Now let’s look at muscle fiber. Like connective tissue, muscle ages over time, losing water and suppleness and becoming more vulnerable to injury. Unlike bone, which usually heals better than new, muscle tears heal themselves with a second-rate patch material: scar tissue made from collagen that is stiffer and weaker than the original fibers. But in contrast to connective tissue, muscle has a great blood supply. It’s packed with capillaries that bring in oxygen and nutrients, allowing the tissue to heal quickly (if imperfectly), and the healthy muscles can grow bigger and stronger in response to healthy stress.


If no effort is made, muscle mass and muscle endurance will decline about 1 percent a year after the age of forty. All of the body’s systems decline with age, but nothing bounces back like muscle responding to exercise. In one famous study by a University of Arkansas researcher, some hundred-year-old study subjects doubled their strength with a program of light weight training. (Certainly, American swimmer Dara Torres has opened a few eyes, defeating competitors less than half her age with her three silver medals at the Beijing Olympics.) Muscle is the human equivalent of a renewable power resource like wind or solar energy. Connective tissue, especially articular cartilage, is more like oil, nonrenewable. When it starts to run out, you scramble to adapt, and when it’s gone, it’s gone.


To power the body and protect the joints, muscles have to respond to a command from the nervous system with a simultaneous contraction and relaxation of the agonist and the antagonist. When they can’t, its often the result of muscle dysfunction or injury, the two major categories being traumatic and chronic injury. In the case of trauma, the damage is the work of a moment: a trip, a fall, a car accident. The most common example of muscle trauma is a strain—or a “pulled” muscle—when the muscles fibers overstretch and tear. How many tear determines the severity of the strain. (As a matter of terminology, muscles suffer strains, and ligaments, when they are stretched and ripped, suffer sprains.) In the simplest cases, a muscle is asked to contract too hard or for too long, and something “gives,” for instance when an outof-shape recreational athlete decides to start the season with wind sprints and pulls a hamstring muscle.


TRAUMATIC VS. CHRONIC MUSCLE INJURY


But what if the muscle pull isn’t a one-shot deal? Let’s say you keep suffering muscle pulls in the same place. Or the joint and the surrounding muscle get achier and weaker from the stress of everyday life. Now we’ve entered the realm of chronic injury. Something has gone awry in the way the muscles and the joints work together that produces constant irritation. The most common forms of chronic trouble are labeled repetitive stress injuries. Think about performing the same small, rapid movement over and over without giving the muscles a chance to rest and recover, for example, clicking a computer mouse all day. Little tears develop in the muscles and the connective tissue; the area becomes inflamed and then chronically sore. These
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FIVE REASONS MUSCLES ARE WEAK


1. Underuse: This may cause pain and dysfunction, possibly affecting other muscles and joints along the “kinetic chain.” A good example would be the gluteal muscles in the butt, which aren’t used much by distance runners. Their weakness causes the hips to move laterally during running and may add to muscular imbalances, an inefficient stride, and the possibility of lower-leg injuries.


2. Fatigue from overwork: Muscles may tire out trying to stabilize an unstable structure. When you sit for long periods, the muscles of the lumbar spine can become weak or tired and painfully tight, fighting a losing battle against gravity and poor posture.


3. Nerve damage: If a nerve going to a muscle is damaged, the muscle can’t properly fire. Despite the tissue’s potential, the body can’t communicate with it, so the muscle will test as weak. And if the nerve problem isn’t corrected, over time the muscle will atrophy from lack of use.
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