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DISCLAIMER


The ideas, procedures, and suggestions in this book are not intended as a substitute for the medical advice of your trained health professional. All matters regarding your health require medical supervision. Consult your physician before adopting the suggestions in this book, as well as about any condition that may require diagnosis or medical attention. The authors and publisher disclaim any liability arising directly or indirectly from the use of the book.






INTRODUCTION



Knees are a major source of pain for millions of people. Because they carry your weight all of your life and allow you to move around, these complex joints—the largest in your body—are vulnerable to all sorts of problems. Many causes of knee pain are preventable or modifiable, so seek medical attention early. People are often afraid to seek an evaluation because they don’t want surgery. It is estimated that about ten million people in the United States visit orthopedic surgeons each year because of knee problems, according to national health statistics. But it is important to recognize that many knee conditions can be treated with medication, exercise, and simple lifestyle changes.

While knee replacement is a great advance in combating knee pain, we’ve also made advances in less invasive treatments. We know now, for example, that exercise and weight management can relieve arthritis pain. We know that physical therapy before surgery can improve the outcome of knee surgery by strengthening the muscles that support the knee.

Medicine is an ever-changing science, and this certainly applies to orthopedic care. New technologies are being developed every year to help us diagnose and treat knee injuries. New medications appear monthly. Techniques such as arthroscopic and minimally invasive surgery are becoming the norm. Hospital stays are shortening, and more and more testing and care are being rendered in the outpatient setting. The application of arthroscopy to assist in the diagnosis and surgical treatment of joint injury and disease has opened new horizons in therapy. The surgical management of degenerative joint disease such as arthritis has grown tremendously over the last twenty to thirty years, as has our ability to replace a diseased joint with a prosthetic device (total joint replacement). Surgeons are pursuing new treatment advances, including cartilage resurfacing and regeneration, that one day may prevent or delay the necessity for knee replacement.

This book will help you understand how your knees work, what can go wrong, and how to prevent or treat those conditions. You’ll also learn how to find the right doctor to treat your knee pain, as well as what kinds of diagnostic tests may be required to get to the root of the problem. A chapter on physical therapy will help you understand why it is so important in most treatments for knee pain. And there are chapters on how to condition your body and make simple lifestyle changes that can help reduce knee pain.








PART I

THE BASICS

How Your Knees Work

and Why They Hurt










Chapter 1

Anatomy of the Knee:

The Body’s Complex Joint




Jonathan is a young techie who knows all the parts of a computer, flat-screen television, mobile phone, and other miracles of the information age. The anatomy of these machines is easy for him to understand. He is well versed in gigabytes, Wi-Fi, motherboards, firewalls, Bluetooth, and RAM. However, when Jonathan’s doctor told him that his persistent knee pain was caused by subluxation of his patella, he was clueless about such a simple yet important part of his own anatomy—the groove in which his kneecap glides. Perhaps his doctor should have compared it to the space bar on his computer keyboard, so he would understand why proper tracking in this groove is so important.


Jonathan is not alone. Many people know a lot more about the anatomy of technology than they do about their own bodies—the most precious “machine” they have. Your knee is your body’s most complex joint, a crucial component of what makes you mobile, yet you might be hard-pressed to name parts of your knee beyond kneecap or tendon. There are other key components that you need to know about so you can maintain your knees in optimum health. Do you know how ligaments provide stability to your knees? Can you identify the two types of lubrication and cushioning that protect your knees? Would you be able to identify what is wrong if your knee pain is on the outside or inside of your knee, or in front? In order to prevent or treat any kind of knee pain, you need to know what makes your knees tick, literally and figuratively.

Your knees are built to carry your weight and hold up to a lifetime of walking, running, jumping, dancing, and all that you do in an upright or bent position. There is tremendous variability in the knee’s response to activity, and this can be influenced by age, weight, gender, and genetics. Knees are vulnerable to damage from falls or sudden twisting motions, and are injured, on average, more frequently than other joints. Because your knee is such a complex joint, this chapter will help you understand the structure of your knees and what makes them prone to injury.

The motion of your knee is complex. It is somewhat like the hinge of a door, moving backward and forward, and like the elbow, it is capable of limited rotation. The knee is made of three bones held together by ligaments and works in coordination with muscles, tendons, cartilage, bursae, synovial fluid, and nerves. Your femur, the bone in your thigh, makes up the top part of the knee, and your tibia, the bone in your shin, the lower part. The third bone is the kneecap, also called the patella, which slides in a groove on the lower end of your thighbone. A fourth bone, the fibula, is a long narrow bone adjacent to your tibia that is connected by a variety of soft tissue structures. The ends of the femur, tibia, and fibula and the back of the patella are lined with articular cartilage, which provides a smooth gliding surface for motion.
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FIGURE 1. This side view of the knee shows how the ligaments and tendons connect and support the femur, tibia, and patella. (Courtesy of National Institute of Arthritis and Musculoskeletal and Skin Diseases, National Institutes of Health.)

THE PATELLA: KNEECAP

Your patella is the small triangular bone in the front of your knee. The back of the patella is lined with articular cartilage so that it can glide smoothly in the groove located at the end of your femur. This is the trochlear groove. When you bend and straighten your knee, the patella moves up and down in this groove. Ideally, the patella remains centered in the groove as the knee bends and extends.

Your quadriceps muscles in the front of the thigh, via the quadriceps tendon, attach directly to the upper edge of the kneecap and help to keep it in its groove by exerting a balanced pull on the patella. Any imbalance in these structures, such as muscle weakness or tightness, has the potential to cause patellofemoral problems, including pain or maltracking. The patella is also stabilized by the retinaculum, which are medial and lateral bands of connective tissue that span from the patella to the distal femur, the part farthest from the patella (see below).

If the patella glides laterally toward the outside of the knee in this groove, this is known as patellofemoral maltracking. If the patella transiently comes out of the groove, this is a patellar subluxation and reflects that the patella is not tracking properly. When the patella is completely dislodged from the groove, this means that your kneecap is dislocated. There is an additional structure called the medial patellofemoral ligament (MPFL), a discrete thickening of the medial retinaculum. The strong band of connective tissue is important for patellar stability and can be torn in a patellar dislocation.
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FIGURE 2. This frontal view of the knee with the muscles and tendons peeled back shows the bony alignment. (© Olga Spiegel, 2007.)

LIGAMENTS: THE FOUR STABILIZERS

The four ligaments that stabilize your knee are strong ropelike bands of collagen and elastin that link bone ends together to give mechanical stability to your knee, guide its normal motion, and help prevent abnormal motion. When ligaments are too lax, or loose, they don’t hold your knee bones as firmly. Most laxity results from trauma and may require ligament reconstruction to restore stability. However, there are some people who are “loose jointed.” They have many lax ligaments throughout the body, even without trauma.

The collateral ligaments run along the inner and outer sides of your knee. These are the medial collateral ligament (MCL) and lateral collateral ligament (LCL), respectively. The cruciate ligaments cross diagonally from the back of the femur to the front of the tibia (anterior cruciate ligament, or ACL) and from the front of the femur to the back of the tibia (posterior cruciate ligament, or PCL). The ACL and MCL are the most frequently injured ligaments, but damage can occur to any or all of them. These injuries can be serious and painful because ligaments are slow to heal.

If bones are pulled too far apart, ligament fibers overstretch, resulting in a sprain or tear. Ligament injuries are graded on a scale of 1 to 3, from a mild sprain to a complete tear. This is explained in chapter 7 about diagnosis. It’s important to know these terms because your physician may use them when describing your condition. ACL injuries are common in contact sports, such as two players colliding on a football field, as well as noncontact situations, such as when you plant your foot and pivot suddenly to change direction. If you completely tear your ACL, you will know it immediately. You may feel intense pain, feel or hear a pop in your knee, and experience its giving way or instability. Your knee may swell within the first few hours following the injury even if you have applied ice to it. PCL tears are less common and occur when a force applied to the tibia drives the tibia backward. This can occur with a fall on a bent knee, a dashboard injury during a car accident, or contact with another athlete. The MCL is usually injured by a blow to the outside of the knee while the foot is planted. This force exerts pressure on the inside ligament, forcing the knee into a “knock-kneed” position. With this injury, you may feel a ripping sensation and the sense that your knee is buckling. The LCL is rarely injured by itself, but it can be injured in combination with an injury to the outer aspect of the knee.




Top Sports for Contact ACL Injuries

Basketball

Football

Soccer

Lacrosse

Rugby

Top Sports for Noncontact ACL Injuries

Soccer

Basketball

Skiing

Lacrosse

Field hockey





Pain from sprained ligaments generally gets worse over the first twenty-four hours and is accompanied by knee swelling. The pain from a ligament injury usually gets worse when you walk or bend your knee.

TENDONS:

THE CONNECTION FROM MUSCLE TO BONE

Tendons connect muscle to bone and are among the strongest of any soft tissue in your body. They make it possible to use your muscles to bend and straighten your leg by changing the position of your knee joint. The quadriceps tendon connects the quadriceps muscle on the front of your thigh to the top of your kneecap. The patellar tendon connects your kneecap to the top of your tibia. The hamstring tendons connect the hamstring muscle on the back of your thigh to the tibia and fibula. The medial hamstring tendons attach to the tibia, and the lateral hamstring tendons attach to the fibula. So, essentially, the quadriceps tendon helps you straighten your knee, and the hamstring tendons help you bend it.

Like ligaments, the tendons are bands of tissue. However, they have more densely packed collagen than ligaments and can handle the high tensile loads required during activities such as rowing, running, cycling, jumping, and dancing. Most tendon injuries are caused by overuse, which can result in inflammation (tendinitis) or tendon degeneration (tendinosis), but some tendon injuries are caused by trauma. (See chapter 9 about treatment of tendinitis.)

ARTICULAR AND MENISCAL CARTILAGE:

THE SHOCK ABSORBERS

There are two types of cartilage in your knee that are critically important to its normal function. They act as cushions, or shock absorbers, and help stabilize the knee joint.

Articular Cartilage

Articular cartilage is the smooth, shiny material that covers bone surfaces where they touch so they can glide easily: the ends of the femur, the trochlear groove, the top of the tibia, and the underside of the kneecap. Articular cartilage cannot regenerate, so when it is injured, it can be difficult to treat because time alone will not heal it. Instead, there are ways to resurface areas of traumatic cartilage loss, but these procedures result in formation of a fibrocartilage that is less desirable than articular cartilage. Loss of articular cartilage from aging or trauma results in osteoarthritis and pain. People with cartilage injury often ask if they have arthritis, which they view as a problem of the elderly. By definition, any damage to articular cartilage is a component of arthritis. It can be mild, moderate, or severe, and can affect a limited area of your articular cartilage or all of your cartilage surfaces.

Meniscal Cartilage (The Meniscus)

The cartilage known as the meniscus is made of two C-shaped, padlike structures of fibro-elastic cartilage that separate the surfaces of the femur and tibia. There is a meniscus on the medial and lateral sides of the knee joint. Menisci is the plural for the two crescents that are found in each knee. They have a firm, springy structure and are made of collagen fibers interwoven with a gel-like material (proteoglycans) that, unlike the articular cartilage, can heal in specific regions.
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FIGURE 3. This close-up of the top of the tibia shows how the meniscus acts as a cushion between it and the femur. The menisci are two C-shaped pads, one on the inner side of the knee and one on the outer side. (© Olga Spiegel, 2007.)

Tears to the meniscus, commonly known as “torn cartilage,” are a common cause of knee pain in people of all ages. Meniscus tears can cause swelling, stiffness, pain, limitation of motion, and mechanical symptoms such as catching or locking, where the knee feels like it is stuck in an unnatural position. In people under the age of thirty, torn cartilage is generally caused by trauma and related to an event such as a twisting injury. With increasing age, the meniscus begins to degenerate, becoming less springy and more fragile, so a tear can occur with something as simple as bending down to pick up something or playing a routine game of golf or tennis.

You may not notice small tears to the meniscus, but larger tears will usually cause pain and mild to moderate swelling. A displaced flap of torn meniscal cartilage can interfere with knee movement and can cause the knee to lock. Locking can also be caused by a piece of articular cartilage that has broken off and is floating in the joint cavity. This is known as a “loose body.” You may not even notice it is a problem until it interferes with knee movement, like a pencil caught in a door. Locking from a meniscal or flap tear generally causes recurrent symptoms at the same site, while locking from a loose body can occur at different sites or in different knee positions as the fragment floats in the knee.

Cartilage loss—both articular and meniscal—can also be caused by inflammatory conditions such as rheumatoid arthritis and psoriatic arthritis. It is uncommon, but sometimes people are born with a discoid meniscus—that is, a circular pad rather than a crescent-shaped pad, which can predispose a person to meniscus injury (see chapter 4).

SYNOVIUM: THE SOURCE OF LUBRICANT

The synovium is a thin membrane that lines the knee joint and creates synovial fluid. Think of synovial fluid—an excellent natural lubricant—as motor oil for your knee. Just as motor oil keeps a car’s gears from grinding against each other, so the synovial fluid keeps the parts of your knees well lubricated. There is a small amount of synovial fluid produced in a normal joint to provide lubrication for the articular cartilage and meniscus. However, with knee infections and inflammatory conditions such as rheumatoid or psoriatic arthritis, the concentration and type of cells in the synovial fluid is markedly increased. This causes changes in the consistency of the synovial fluid, and reduces its effectiveness as a natural lubricant because these inflammatory cells can produce enzymes that destroy articular cartilage and result in decreased motion.

BURSAE: THE GLIDERS

A bursa is a thin, fluid-filled sac formed by two layers of synovial tissue. There are many of these sacs (bursae) strategically located around your knee to facilitate gliding of soft tissue structures over underlying bone. In the knee, there are three main bursae: the prepatellar bursa, located between the skin and the kneecap; the pes anserine bursa that sits between the medial hamstrings and the tibia; and the iliotibial bursa that lies between the iliotibial band and the lateral femur.

Normally, a bursa has minimal fluid in it, but if it becomes irritated it can fill with fluid and become large and swollen, like a blister. Bursae can be seen on examination only when they are inflamed as a result of injury or disease. This inflammation is called bursitis. A direct blow or even bumping your knee can cause prepatellar bursitis. You can also develop bursitis if you spend lots of time kneeling.

Bursitis causes pain in different parts of the knee, depending on which bursae are affected. Pain may be on the inside of the knee at the tibia (pes bursitis), outside of the knee at the femur (ITB bursitis), or in the front of the knee between the patella and the skin (prepatellar bursitis). Warmth, swelling, and occasionally redness can develop, and you will feel aching or stiffness when you walk. If the prepatellar bursa is inflamed, you will have considerable pain when you kneel, because kneeling increases pressure against the patella. (See chapter 9 about treating bursitis.)

OTHER KNEE ANATOMY TO KNOW ABOUT

There are a few more parts of the knee you may want to know about.

Iliotibial Band

The iliotibial band (ITB) is a long, fibrous structure extending from the outside top of the femur to the outside top of the tibia. It helps rotate the hip and move the lower leg. When your ITB is too tight it can rub against the femur, causing a dull ache or a sharp, burning pain. It also often results in inflammation, with repetitive bending and straightening of the knee.

The Retinaculum

The medial and lateral retinaculum are strong bands of connective tissue that help to stabilize the patella and hold your kneecap in place. A well-balanced retinaculum is important to the function of the patellofemoral joint. If the retinaculum is too tight, it may cause patellofemoral pain. If it is too loose, it may contribute to patellar instability.

Muscles: The Quadriceps and Hamstrings

The quadriceps is composed of four muscles that help to control the position of your kneecap and provide stability when you bend your knee: the vastus medialis (inner), vastus lateralis (lateral), vastus intermedius, and rectus femoris (central). The vastus medialis obliquus (VMO), which makes up a portion of the vastus medialis, helps to maintain the proper tracking of the patella in the trochlear groove.

The hamstrings run along the back of your thigh, and connect your pelvis and femur to the tibia and the fibula. The lateral hamstring is the biceps femoris, and the medial hamstring is composed of the semimembranosus and semitendinosus muscles. The gastrocnemius is the superficial calf muscle that provides the contour of the calf. The tendons of the medial and lateral heads of the gastrocnemius cross the knee joint and attach to the posterior distal femur.

KEY POINTS


	Knees are the largest and most complex joints in your body.

	Ligaments are attached to the large upper and lower leg bones to provide stability.

	Tendons are attached to the muscles in the front and back of the thigh to allow you to move your legs and control the kneecap.

	The patella—kneecap—moves up and down in the front of your knee in the trochlear groove.

	Articular and meniscal cartilage cushion your knees, but once articular cartilage wears out, it cannot regenerate.

	Synovial fluid coats all the parts of your knee to provide lubrication.

	Bursae are small fluid-filled sacs that help to ease movement in your knee.

	Other muscles and connective tissues help stabilize and support your knee’s range of motion.










Chapter 2

Common Risk Factors

for Knee Pain




Whether you are an athlete or a couch potato, you are at risk for knee pain. You may be at higher risk for traumatic knee problems if you are an athlete, but the risk of traumatic knee pain also increases if you are overweight, if you lack strength and flexibility, or if you come from a family with a history of knee problems. Women are also more vulnerable than men to certain types of knee pain, and not all knee pain comes late in life. There are particular risks at various life stages, from childhood to old age, as you will learn in the following chapters.

BEING OVERWEIGHT

Anna, sixty-two, tripped and fell while walking with her five-year-old granddaughter one day. The child had suddenly cut in front of her, and Anna, trying to avoid falling over her granddaughter, lost her balance and fell. She fractured her kneecap in three places even though the fall was not very forceful. However, Anna was sixty pounds overweight, a factor that added force to the fall. Anna needed open surgery to repair her kneecap and then had to use a walker and eventually a cane to get around. This initially made her feel like an invalid, but she soldiered through months of physical therapy to get back to normal. Today she is back to walking normally, but the injury to the cartilage in her knee makes Anna a candidate for developing posttraumatic arthritis.


Being overweight is one of the leading risk factors for knee pain. Even ten pounds over your ideal weight can cause knee pain by increasing the stress on your knees during ordinary activities such as walking or going up and down a flight of stairs. For example, when you walk down stairs, your kneecap experiences a force equal to two to three and a half times your body weight. Thus, 50 pounds of excess weight can place an additional 150 pounds of pressure on your kneecaps every time you walk down a step. This added burden to your knees can accelerate the breakdown of cartilage and put you at increased risk of developing osteoarthritis. Knee pain is also becoming a problem for the increasing number of children who are overweight.

PREVIOUS INJURY

If you have dislocated your kneecap, sprained a ligament, or torn your meniscus, you may be more likely to have knee pain in the future from a recurring injury. Frank, a firefighter, injured his knees repeatedly while playing football in high school and college, and also on the job. He became a candidate for knee replacement at age fifty because medical treatment such as medication, physical therapy, and arthroscopic debridement (smoothing away rough and damaged cartilage) were no longer effective in managing his pain. It is well known that injury to articular cartilage contributes to the development of posttraumatic arthritis. Loss of a significant portion of the meniscus can result in early osteoarthritis.

Cutting-and-pivoting sports such as Alpine skiing, basketball, soccer, and football put significant stress on your knees. The sharp twists and turns, falls, or collisions increase the potential for knee damage. In fact, most contact sports affect knees. It is important to be physically prepared for your sport with appropriate strength and endurance training to decrease the risk of injury. This does not mean you should stop playing sports, but you need to rethink the sports that you participate in if you have already sustained multiple knee injuries.

OVERUSE

Overuse injuries can happen to both athletes and people who engage in repetitive everyday behaviors that put strain on their knees.


Cheryl, thirty-four, was a single mom with a full-time administrative job at a hospital. Since her high school days, she always loved to run because it gave her a feeling of freedom. After running short distances daily became a cherished routine, Cheryl decided to compete in her city’s marathon. While she had a sensible routine for conditioning herself year-round for shorter distances, Cheryl went overboard while training for the marathon and overworked her knees with poorly designed practices, adding too many additional miles and pushing herself on more grueling terrain, such as steep hills. She began developing pain on the outside of her knees shortly after beginning her daily run. At first, she tried to slow down a bit, but the pain persisted and began bothering her even after she stopped running. Finally, after getting a thorough checkup, she discovered that she had iliotibial band syndrome, a common overuse injury in runners. A well-designed stretching program, physical therapy, and education in marathon training was the solution to her painful knees, and helped her complete the marathon.

Jack, forty-one, owned a small flooring and carpet-laying business and spent a good deal of his time on his knees. He was a strong, healthy man who didn’t always remember to use protective knee pads when he was in a hurry. Given the normal pressures of a small contracting business, Jack sometimes had to spend many hours on his knees in order to get a job finished on time. Eventually the pain and swelling in his knees were keeping him from doing his work, so he went to the doctor and discovered he had developed severe prepatellar bursitis.



As you age, your kneecap is a common source of knee pain from repetitive bending, as in pedaling a bike or kneeling. The muscles around the knee can become less flexible and can result in overload of the knee. This may cause an inflammatory response that damages cartilage or the tendons that attach muscle to the knee. An inflammatory response is your immune system sending more blood (resulting in redness and warmth) and other body chemicals (resulting in swelling) to the site of a problem.

Your body needs time to recover, or the cycle of inflammation and microdamage continues and increases your risk of injury. It is not repeated motion itself that is to blame, but, rather, the lack of adequate recovery time. The tissue in and around the knee can’t heal if you subject your knee to overload. Eventually the pain will become chronic and can lead to arthritis. This is why strength-training guidelines always advise against working the same muscle group on consecutive days.

LACK OF MUSCLE FLEXIBILITY

OR STRENGTH

John, forty-five, drives a bus in a busy section of a major city. One day, while assisting a passenger in a wheelchair, John squatted down to adjust the straps that hold the chair in place. He felt a sudden, excruciating pain in his knee and was forced to ask other passengers to help him stand up. He rubbed his knee and limped back to the driver’s seat but was in pain for the rest of the day. Later, his doctor told John he had torn his meniscus and would be out of work for several days. At the end of his work day, John usually went home and stretched out on the couch to relax. His doctor encouraged him to begin an early morning exercise and conditioning program, before he went to work, so he wouldn’t feel too tired to do it at the end of the day. Had his muscles been stronger, John might not have injured himself when he bent to adjust the wheelchair.


Lack of flexibility and strength are among the leading causes of knee injuries and acute pain. When your muscles are weak, they offer less support for your knee because they don’t absorb enough of the stress exerted on your knee joints. In women, patellar pain—pain in front of the knee—is often caused by a lack of strength in the quadriceps and hip musculature. In general, with the onset of hormonal changes, middle-aged and older women are more likely to lack muscle strength or endurance, while men are more likely to lack muscle flexibility. Both genders can have a difficult time maintaining or increasing muscle mass. (See chapter 18 about conditioning.)

KEY POINTS


	Being overweight is a significant risk factor for knee pain and development of osteoarthritis.

	Failure to keep leg muscles flexible and strong is a risk factor for knee pain.

	Cutting-and-pivoting sports such as Alpine skiing, football, soccer, volleyball, and basketball can result in injury and early knee pain.

	Overuse injuries from repetitive strain on the knee are a risk factor for knee pain.






SEVEN WAYS TO REDUCE YOUR RISK FOR KNEE PAIN


	Maintain a healthy weight to minimize additional pressure on your knees.

	If you have suffered knee injuries in the past, be more vigilant about conditioning exercises or physical therapy to strengthen your knees and decrease your risk for further injury and pain.

	Make stretching and strengthening your hip, thigh, and calf muscles a part of your normal routine.

	Give your body time to rest between bouts of repetitive activity such as running, cycling, or kneeling.

	Wear protective knee pads when kneeling for any length of time.

	Cross-train to maintain fitness; alternate cardiovascular and strength training; vary your aerobic exercise program to prevent overuse injury.

	If you participate in cutting-and-pivoting sports that put you at risk for ACL injury, consider enrolling in an injury prevention program.














Chapter 3

The Differences in Men’s

and Women’s Knees




More women than men suffer from knee pain. According to 2006 statistics from the Centers for Disease Control and Prevention, 22 percent of women aged forty-five to fifty-four have knee pain, while only 19 percent of men in the same age group report knee pain. Also, the type and frequency of knee pain suffered differs according to gender. Men are statistically more likely to suffer from gout, while women are more likely to develop osteoarthritis. Boys more frequently have pain from Osgood-Schlatter disease, which affects the growth plate (specialized cells on the growing end of the bone) attachment of the patellar tendon, while girls have more problems and pain related to their patellofemoral joints. Young men are more likely to suffer traumatic injuries to the knee, while female athletes are more likely than male athletes to sustain a noncontact injury to their anterior cruciate ligament (ACL).

THE FEMALE ATHLETE’S ACHILLES HEEL

IS ACTUALLY THE KNEE

Throughout history, women were discouraged from playing competitive sports. In Victorian times, for example, women were so encumbered by corsets, petticoats, and layers of fabric that it’s lucky they could move at all. The male establishment claimed that women were too frail, too weak, or would get “the vapors” if they participated in sports. Yet for most of medical history, women were treated by the same establishment as if they were smaller versions of men. Today we know that this is not true. Men and women have significant differences in disease presentation, response to medications, body chemistry, and gross anatomy—including the knees.

While both men and women can develop knee pain, certain types of problems are more common in one gender than the other. The noncontact injury to the ACL is one example of a recognized gender difference in knee injury. Noncontact ACL injury is three to four times more common in women than in men participating in comparable sports such as basketball, soccer, and volleyball. The reason for this gender difference remains unclear but likely results from many causes. Several theories have been proposed, including anatomic alignment (the difference in the angle of a woman’s hip, knee, and ankle), hormonal action, and neuromuscular training and balance.

According to the National Collegiate Athletic Association (NCAA), women playing soccer and basketball suffer three to five times more ACL injuries than men. Others have reported that the injury is five to eight times more common in women. The American Orthopaedic Society for Sports Medicine estimates that ten thousand women experience debilitating knee injuries a year at the college level. At the high school level, this statistic rises to twenty thousand. Pivoting and jumping are moves that put the knee at risk and are common in soccer, basketball, and volleyball.

Women, in general, have less muscle mass than men, which affects knee function. Differences in muscle mass, muscle reaction time, and muscle firing patterns are different in men and women and may predispose women to injury. Women more often have a narrow intercondylar notch (the “home” of the ACL), which may increase the risk of noncontact ACL injury in specific women.

It has been proposed that monthly hormonal fluctuations play a role in the increased incidence of noncontact ACL injury in women. This may occur via alteration in the strength or flexibility of women’s ligaments or may affect neuromuscular parameters such as jumping, landing, balance, proprioception (body position in space), or reaction times. It is not yet clear how hormones play a role in ACL injury, but there is extensive ongoing research designed to ask and answer some of these questions. Women also tend to run, jump, and land in a more upright position and use their hip, quadriceps, and hamstring muscles differently than men. You can’t change your body structure, but studies show that women can significantly reduce their risk of ACL injury by strengthening the muscles surrounding the knee and improving movement patterns involved in landing, pivoting, or stopping quickly.

Extensive research continues at medical and sports centers around the country to determine why females sustain this type of injury at increased rates and to develop injury-prevention programs. (For more information about injury-prevention programs, see the resources in the appendix.)

VENUS AND MARS THROUGH THE AGES

The causes of knee pain in men and women differ according to age. For example, in adolescent and young adult men, traumatic injury to the knee (fractures, meniscus tears, ligament injury) is most common. In the same age group of females, the most common condition is patellofemoral pain, followed by sports-related traumatic knee injury. Young adult women also suffer more knee pain from rheumatoid arthritis and other autoimmune diseases than men.

In the middle-aged population, degenerative meniscal tears and early osteoarthritis are common in both men and women, and there is a moderate subpopulation of women with patellofemoral arthritis—often the same women who have had the pain since adolescence. While women are more vulnerable to arthritis, men get gout more often, a type of inflammatory arthritis caused by uric acid crystals building up in the knee joint.

In the mature population, osteoarthritis is more common in women than men. Women are also heavier than they used to be, and obesity contributes to knee pain. A study by the Centers for Disease Control and Prevention reported in 2006 that 67 percent of American women ages forty-five to fifty-four are overweight, compared to 49 percent in 1960. There is recent scientific evidence to suggest that the biologic behavior of articular cartilage in women is different than in men and may predispose them to early cartilage degeneration that is unrelated to their body weight.

REPLACING HIS AND HERS

The designs of knee prostheses vary from company to company, but until recently, the role of gender in the design of knee replacements had not been considered. Women and men received the same prostheses in different sizes. However, the differences in the bony anatomy of the male and female knees have been considered in the newer gender-specific prosthesis designs. This may be good news, as women currently comprise the majority of people getting knee replacements. Long-term outcome studies are needed before we can determine whether or not the gender-specific prosthesis will make a substantial difference for women. We do know that women have an increased incidence of knee stiffness following total knee replacement. The cause of this difference is not yet known.

There are also known gender differences in the utilization of medical services. It has long been noted that men are more reluctant than women to be evaluated by a doctor when something is wrong. This has been studied with regard to medical issues but not to knee problems specifically. The general population is becoming more aware of health issues, and men seem more willing to seek medical help.

KEY POINTS


	More middle-aged women than men report knee pain.

	Women generally have a narrower notch where the anterior cruciate ligament is attached to the femur.

	Women are three to four times more vulnerable to ACL injury than men.

	Women tend to run, jump, and land in a more upright position and use their hip, quadriceps, and hamstring muscles differently than men.

	Adolescent boys are more prone to traumatic knee injury, while girls are more likely to develop pain in the front of the knee (patellofemoral pain).

	Rheumatoid arthritis and other autoimmune diseases are more common in women than in men.

	In older adults, osteoarthritis is more common in women than in men.

	Knee replacement surgery is beginning to adapt to the physical differences between genders in the structure of the knee.







OEBPS/Images/page27.jpg





OEBPS/Images/crlogo.jpg





OEBPS/Images/page34.jpg





OEBPS/Images/page29.jpg





OEBPS/Images/MSRCover.jpg
Say

Goodbye

o Knee
Pain

Jo A. Hannafin, M.D., Ph.D.,
and Marian Betancourt

POCKET BOOKS
ew York London Toronto Sydney





