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PREFACE


Recently a sculptor in Italy told me, “They say when you reach the point of being a master sculptor that you hit with the hammer to the beat of your heart.” That’s the epitome of being at one with your work—having it be in tune to the beat of your own heart. And that’s what I aim for every day as I work either in my vocation as an orthopedic surgeon or in my avocation as a sculptor.

As an art history student at Columbia in the 1970s, I was immediately enamored with Michelangelo’s works, but going to medical school delayed my artistic bent. Then, in the late 1990s, I rented studio space in Italy each summer, and, using stones from Michelangelo’s quarry at Carrara, began creating my own versions of his best works. Recently I entered my “pieta” into an artists’ competition held by the American Academy of Orthopedic Surgeons and was thrilled to have it win the President’s Award. My passion for sculpting has grown, especially as I’ve seen the similarities with my surgical work. I feel the same excitement going to the studio to sculpt as I feel going to the operating room. I’m fully aware that I get to operate on anatomy made by God, and it’s a privilege I take very seriously. But I suspect I’m an unusual surgeon in that I try to keep my patients out of the operating room.

It’s my belief from seeing thousands of patients over the last fifteen years that the best non-surgical approach for joint pain is the water. There’s magic in the water on levels we can understand—the weightlessness, the resistance, and the nurturing effect of its warmth—but there are undoubtedly mechanisms at work beyond our understanding involving the balance required in the water and the biofeed-back from the water touching the skin. Some of the benefits derived from my patients in the pool are inexplicable at this time, but we know they exist, and we know that’s why Lynda Huey and I pursue this collaboration and why it works.

When patients go to the pool, I tell them they are headed toward a win-win situation. They may win after two months of diligent work in the pool by preventing knee surgery altogether. These people win heavily by remaining holistic, getting better without medicine, without shots, without surgery. But even if the architectural damage to the knee is so severe that surgery is inescapable, the second level of win is that they will have prepared for the rigors of surgery and their recovery will be much easier than those people who face surgery without prior rehab exercises. My belief in such “prehab,” as rehab prior to surgery is called, has grown stronger in the years since Lynda Huey and I published our first book, Heal Your Hips, in 1999. These days, few people enter my operating room who aren’t fully prepared for surgery from a month or longer in the pool.

In writing our first book, Lynda and I saw that other books about hip problems weren’t available for the lay public. Our mission statement on that book was broad: to educate readers about the anatomy of the hip and bring them up to speed so they could understand sophisticated hip problems. We took our readers into the operating room so they could clearly understand the process of hip implant surgery, or, if they were a candidate for the minimally-invasive hip arthroscopy, so we could explain that procedure. When it comes to the knee, however, we recognized we wouldn’t have the only book on knees on the bookstore shelves. With this book we could highlight the introductory information and move on to other subjects near and dear to my heart, such as how to stop hurting the knees in workouts and how to plan a specific postsurgical rehab program. Our surgery chapter this time isn’t an explanation of what happens in the operating room. Instead it is a series of case studies that we feel better serve our readers.

I like to be surrounded in my professional life with people who have a passion for their work, who have been drawn to “a calling” rather than a job or a career. Lynda Huey and I resonate to that same sense of calling, so neither of us is surprised that our combined work continues to grow almost as if it has a life of its own.

—ROBERT KLAPPER, M.D.
Beverly Hills, California

If I could have looked into my future when I was twenty-five years old to see that I would spend dozens of years in swimming pools for my life’s work, nothing would have surprised me more. I was a serious non-water athlete during my youth and had been told by my track coaches, “Don’t go swimming. It uses different muscles than running.” How absurd! I was one of the first to learn, along with my first crop of Olympic guinea pigs—Jeannette Bolden, Al Joyner, Valerie Brisco, Florence Griffith Joyner, Andre Phillips, Diane Dixon, Willie Banks, Mike Powell, Jackie Joyner-Kersee, Gail Devers, Kim Gallagher, Carole Lewis, and many others—that running in the pool was the best way to retain world-class fitness while injuries healed. During the 1980s, we used Dr. LeRoy Perry’s pool at the International Sportsmedicine Institute, where I was his athletic director and where his pioneering presence in hydrotherapy guided me to my true calling.

My years of competing and coaching led to a private training business, Huey’s Athletic Network, which specialized in water rehabilitation. I was the only show in town—in Los Angeles, that is. Great results with star athletes drew headlines, so soon I had to hire other professionals to help handle the growing demand. Ten years later, physical therapists discovered the beauty of water exercise and decided to claim it for themselves. Thankfully, a physical therapist claimed me, too, and I learned the ropes of managing a physical therapy company. I flew all over the United States, western Europe, South America, and Australia teaching my water rehab program to hundreds of physical therapists as the understanding of water’s benefits spread. In 1999, my story came full circle as I returned to Dr. Perry’s newly-renovated pool and gym with my own growing company, CompletePT Pool & Land Physical Therapy.

Athletic friends from my youth often say to me, “How smart you were to have been in the water all these years.” They’ve continued to run and play tennis, basketball, and beach volleyball. Now, as we all hit our 50s and 60s with the rest of the baby boomers, they are paying the price for their abusive sports—aching and dysfunctioning joints. A former tennis player gave up most of his game because of knee pain; he bicycles instead. A basketball player now plays paddle tennis three days a week at Venice Beach. A beach volleyball player became a devotee of pool workouts and now mixes them in with just a sprinkling of his usual beach activities. And most of my running friends are admitting they don’t enjoy pounding the pavement anymore because of back, hip, knee, or foot pain; they are turning to walking or hiking. In essence, we’re all “downsizing” our athletic lives. In my case, there hasn’t been much change since I’ve been using pool workouts as the basis of my lifelong fitness program for the past twenty years. I’ve always loved sharing my Waterpower Workout with anyone who was interested, and that group seems to be growing.

Dr. Robert Klapper is such a believer in my pool program that it awes me. Of course I know water works, but to have such a well-respected orthopedic surgeon sing my praises daily to our mutual patients seems quite extraordinary to me. Yes, ours has been a fine collaboration. He has granted me access to his operating room to see first-hand what I have to help rehab. He has opened his energetic mind and let me glean many of his basic philosophies about preventing surgeries. And he has struggled with me to articulate the “magic” that exists in water, which neither of us has yet been able to pinpoint.

Our first book together, Heal Your Hips, and our related website, www.hiphelp.com, continue to draw hundreds of patients to his office and my pool program. Ever since that book was published in 1999, patients have asked us, “When are you going to do a knee book?” We’ve offered people the hip book as well as my book, The Complete Waterpower Workout Book, published in 1993, but we knew we’d eventually have to write our knee book. This time, because I oversee a combined pool and land physical-therapy program, I asked my clinical director, Tanya Moran-Dougherty, MPT, to contribute the land exercises to this book, which appear in Chapters 1 and 11. Then, in her wisdom, she asked, “How will patients know what to do and when?” None of the other knee books on the market offer true guidance in that regard. We spent an extra month putting together the nonsurgical guidelines in Chapter 8 and the postsurgical guidelines in Chapter 14 so that our readers will have access to our years of experience in leading patients carefully through our programs. Our hope is that we can reach the thousands of people in knee pain who are confused and need guidance in helping themselves to prevent knee surgery—or, if necessary, recovering quickly from it.

—LYNDA HUEY
Santa Monica, California
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TEN MINUTES IN WATER,
TEN MINUTES ON LAND


With Tanya Moran-Dougherty, MPT

Your knee hurts, and you don’t know what to do about it.

You’ve just come home from a long walk or run and suddenly discover a sharp, stabbing pain. Or you’ve felt an intermittent, deep pain in your knee when you’ve played basketball for the past few weeks. Or maybe your knee has been hurting off and on for months, no matter what you’ve been doing: going up and down stairs, walking, standing, or sitting. You sense you’ve lost your mobility, your ability to move easily through your daily life. And pain keeps you awake at night.

You may have developed an abnormal gait. You may limp briefly when first rising from a chair or getting out of your car. Or you may limp with every step. Your friends may point this out to you even though you no longer can feel how you’re quickly shifting your weight from the sore knee onto the stronger one.

Or years ago you were told that you have a “knee condition” that would “catch up with you” later in life. Now you fear your pain will go on forever.

Whether your knee pain is a complete surprise, a growing concern, or a problem you knew was bound to happen, you want relief: you want less pain and easier, smoother movements. You don’t want to harm your knee further, but you aren’t sure how to protect it. You do know you have to exercise in order to regain or maintain your strength and optimum mobility, but you need guidance. You want to learn the safest way to set goals to heal your knees.

In years past, your previous physical goals may have been to walk more miles, to score more points, to run a faster race, to win more sets of tennis, or to ski a higher mountain. Or, because you’ve been sedentary for years, you’ve had no physical goals. In either case, you now must train to be pain-free: to recognize quickly the first signals of pain, to adapt your lifestyle to protect and nurture your knees, and always to move toward increasing strength and capability. As your knee improves, you will be diminishing your knee pain—a true athletic challenge.

Here’s the proven best way to start. Go to your nearest swimming pool and do the ten-minute program that follows. The pain relief and sense of healing you’ll feel will be forever worth the effort of traveling to the water. This will be the day you begin your “come back”—your first step on the road to knee fitness.

TEN-MINUTE POOL PROGRAM

Copy the box on the next page, laminate it and take it to the pool with you. Place it poolside and follow the order of the exercises. Do each exercise for one minute.

While doing the exercises, focus on the differing capabilities of your left and right knees. Does one knee bend more than the other? Does one knee straighten more easily? Notice whether you take a longer stride with one leg than with the other or whether you feel stronger while weightbearing on one knee than the other.


Ten-Minute Pool Program

Exercise 1. Walking forward, backward, and sideways

Exercise 2. Marching

Exercise 3. Hamstring Stretch

Exercise 4. Back Flutter Kicks

Exercise 5. Bicycle Kicks

Exercise 6. Quad Extensions

Exercise 7. Hamstring Curls

Exercise 8. Squats




EXERCISE 1. SHALLOW WATER WALKING WARM-UP



Spend three minutes on this exercise—one minute walking forward, one backward, and one sideways. Walk forward and backward across the pool in chest-deep water until you’ve become accustomed to the water temperature. Even if you limp on land, aim toward a normal gait in the water. Next, walk sideways, first leading with one leg, then the other leg.


KNEE NOISE WITHOUT PAIN IS INSIGNIFICANT

Even if your knees pop and crunch every time you bend them, that’s nothing to worry about unless you also have associated pain. Just as when you crack your knuckles, that noise doesn’t mean your fingers are having trouble; neither is a noisy knee without pain a sign of trouble.




EXERCISE 2. MARCHING



Begin marching by lifting a knee to ninety degrees as shown in photo 1-2 or as high as you can lift without feeling increased knee pain. Lean forward and take a step, then lift the other knee to a similar position.

If you feel pain in your sore knee, try these modifications: first move to deeper water, then try moving more slowly. Or if pain persists, don’t lift your knee as high. Pay attention to the directions your knees are pointing while you march—both knees should point straight forward, not out to the sides or across the midline of your body. Bend your arms in opposition to your bent knees: your right arm should move in time with your left knee, and your left arm should move with your right knee.

Notice if both knees are lifting to the same height and bending equally. Aim toward symmetry in all your movements; that is, use both sides of your body equally, particularly both knees.

[image: Images]

1-2
Marching


EXERCISE 3. HAMSTRING STRETCH



Hold the side of the pool with both hands. Place your left foot, toes up, against the pool wall, as shown in photo 1-3. Keep your neck, shoulders, arms, and back relaxed throughout the exercise. Gently straighten your left knee as far as you can while you breathe deeply and slowly five times (approximately thirty seconds). If this is too difficult or causes too much pain, place your foot lower on the pool wall or onto a low step in the pool.

[image: Images]

1-3
Hamstring stretch


LISTEN TO YOUR BODY

As you position yourself for these exercises, you might feel the urge to move your leg or body in a way that isn’t part of the program. That’s your body talking to you, Try to follow its guidance. For example, if you feel like flexing and pointing your foot or making circles at the ankle to relax your calf muscles, do it. Intuitive knowledge surfaces in the water, so pay attention to what you’re feeling and what movements your body asks of you. You will learn to read your body more precisely by paying attention to it in the water.




EXERCISE 4. BACK FLUTTER KICKS



Brace yourself with your back to the pool wall and your arms on the edge of the pool or on the pool’s gutter. Lift your hips and legs and begin shallow flutter kicks with straight legs (See photo 1-4).

[image: Images]

1-4
Back flutter kicks


EXERCISE 5. BICYCLE KICKS



Continue bracing yourself at the side of the pool. Bend your knees and begin kicking in a bicycling movement, as shown in photo 1-5. Notice that a corner can be used for improved comfort during this exercise.

[image: Images]

1-5
Bicyle Kick


EXERCISE 6. QUAD EXTENSIONS



Quad extensions are exercises that use the quadriceps muscles, located on the front of your thighs, to extend your knee. To do these, hold your left knee in front of you, foot dangling toward the pool bottom (See photo 1-6A). Gently straighten your leg (See photo 1-6B), then bend it again to the starting position. If you feel pain, slow the movement, lower the knee, or do both.

[image: Images]

1-6A
Quad Extensions
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1-6B


EXERCISE 7. HAMSTRING CURLS



Hamstring curls use your hamstring muscles, located on the back of your thighs, to bend your knees. Start with your knees together, feet together on the bottom of the pool. Keep your knees together as you lift your left heel toward the left buttock (See photo 1-7), then push your foot back to the pool bottom. Lift up and push down with equal force, reaching for full flexion (bending) and extension (straightening).

[image: Images]

1-7
Hamstring Curls


EXERCISE 8. SQUATS



Face the side of the pool in chest-deep water, with your feet parallel and shoulder-width apart. Grasp the side of the pool with both hands (See photo 1-8A). Keep your back straight and slowly bend both knees until your chin touches the water, as shown in Photo 1-8B. At the lowest point in your squat, your heels will probably lift away from the pool bottom.

[image: Images]

1-8A
Squats
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1-8B


WATER WORKS!

Here’s how water works: As soon as you step into the pool, you’ve eliminated the weightbearing cause of your pain. Once you’ve taken a “load” off of your sore knee, you move it more easily through its range of motion against the smooth resistance of the water. Your knee gees stronger. In fact, no matter which direction you move in water—up, down, forward, backward, bending, or straightening—you encounter water’s three-dimensional resistance, and you continue strengthening the muscles surrounding your knee.



You’ll probably discover that your whole body feels refreshed and you don’t want to get out of the pool after only ten minutes. You move more easily in the water, and the pain in your knee has diminished. But don’t overdo this first pool session. Stop before you encounter fatigue or pain. You can always return to the water, and it will become your most forgiving friend.

Yet you can’t live your life in a pool. You need your knee to function well on land so you can perform the movements of your daily life. Use the program that follows.

TEN-MINUTE LAND PROGRAM

When you return from the pool, find a carpeted space where you can comfortably perform these exercises. You’ll need a straight-backed, stable chair for Exercises 12 and 13. Do the exercises with the stronger knee first, then try them with the more affected knee. If you feel an increase in knee pain, slow your movements, narrow your range of motion, or both. If pain persists, skip that exercise and move on to the next.


EXERCISE 9. HEEL SLIDES



Sit erect with a towel or strap wrapped around the ball of your foot and grasp both ends, as shown in photo 1-9A. Slowly bend your knee and use the towel to help slide your heel toward your buttocks (see photo 1-9B). Bend your knee as much as possible without increasing your pain, then return to the starting position. Do ten repetitions on this side, then repeat on the other side, moving slowly and staying in this knee’s pain-free range of motion. Compare the amount of pain-free movement you have in each knee.

[image: Images]

1-9A
Heel slides
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1-9B


EXERCISE 10. QUAD SETS



Sit erect with both legs straight in front of you, your hands behind you for balance. Roll a towel and place it under your stronger knee (see photo 1-10). Keep your toes pulled back toward your head. Tighten your quadriceps muscles while pushing the back of your knee into the towel. You should see your kneecap move slightly toward your hip if you perform this exercise correctly. Hold for a count of six, and then slowly release. Do ten reps on this side, then repeat on the other side. Compare how similarly or differently the two knees feel and function. Notice if one leg is stronger than the other.

[image: Images]

1-10
Quad sets


EXERCISE 11. STRAIGHT-LEG RAISES



Lie on the floor, as shown in photo 1-11A, with one knee bent and the other leg straight in front of you with the toes pulled back toward your body. Tighten your thigh muscles on the straight leg and slowly lift it straight up to the position shown in photo 1-11B. When you lower the leg, make sure your calf muscles touch the floor first, not your heel. If your heel touches first, you’ve bent your knee. Try again, keeping your leg straight. Do ten straight-leg raises on each side.

[image: Images]

1-11A
Straight-leg raises
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1-11B


EXERCISE 12. QUADRICEPS EXTENSION



Sit in a stable chair as shown in photo 1-12A. Lift one foot, straightening your knee as fully as you can without increasing your pain (see photo 1-12B). Slowly lower the foot, bending the knee to the starting position. Stay in your pain-free range of motion. This means you should do only the portion of the movement that doesn’t cause you pain. Do ten repetitions. Rest, then repeat on the other leg.

[image: Images]

1-12A
Quadriceps extension
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1-12B


EXERCISE 13. HAMSTRING CURLS



Do this exercise only with the affected knee while standing on your stronger leg.

Stand, holding the back of a chair or a table for balance. Bend your affected knee by bringing your heel toward your buttocks (see photo 1-13). Don’t let your working knee drift forward—it should stay in line with your standing knee. Focus on your hamstring muscles as they lift and lower your heel. Do ten repetitions.

[image: Images]

1-13
Hamstring curls

After your ten minutes in water and ten minutes on land, you probably feel for yourself that your knee is moving more easily, less painfully. You have just discovered some important truths:

• Water exercises allow you to perform movements that would be painful to do on land.

• Land exercises more nearly duplicate the challenges you must face in daily life.

• Movement heals.
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   FIT KNEES


 

It will be tempting to turn past these technical chapters and go directly to the pleasurable workouts that follow. But anyone with knee pain or limitation of movement will find it useful to understand how knees “work,” and, if they don’t work, why. Learning more about the structure of your knees will turn you into an educated patient who can discriminate between minor pains that can be treated at home and more significant pains that may require seeking help from a doctor, physical therapist, or others. You will be able to ask careful questions that will demystify knee function, help allay your concerns, and enable you take an integral part in your healing.

The knee is not a simple hinge joint that bends and straightens. Rather, it is probably the most complicated joint in the body: It contains three separate and equally important joints which, working together, bend, straighten, and also permit the limited rotation needed to do a full squat.

[image: Images]

2-1 A&B
Part A shows the boney anatomy of a right knee from the front, in which can be seen the medial and lateral joint compartments.

Part B is a side view of a left knee showing the patella in its groove along the front of the femur.

The knee joint is where the femur (thigh bone) attaches to the two bones of the lower leg—the tibia (shin bone) and the fibula, which is the smaller bone on the side (see illustration 2-1, Part A). The medial, or inner compartment of the joint, is where your two knees touch each other when you put your legs together. There’s an entirely separate lateral compartment to the knee, which you can locate when you reach down to touch the outsides of your knees. The third part of the knee joint is the patellofemoral joint, where the cartilage behind the kneecap meets the groove in the femur (see illustration 2-1, Part B.) When you flex (bend) and extend (straighten) your knee, the patella glides through a groove in the femur called the trochlea.

This beautiful job of engineering, this knee joint, is made stable through its entire range of movement—from full flexion to full extension—by its four key supporting ligaments. The medial collateral ligament (MCL) runs from the femur to the tibia down the inside border of the knee and limits the sideways motion of the knee (see illustration 2-2, Part A.) The lateral collateral ligament (LCL) runs down the outside border of the knee and limits sideways motion in the opposite direction. Two cruciate ligaments cross each other through the middle of the joint. (Cruciate in Latin means “cross.”) One goes in front, the anterior cruciate ligament (ACL), and the other goes in back, the posterior cruciate ligament (PCL) (see illustration 2-2, Part B). The cruciates serve a dual purpose: they stabilize the knee, front to back, and protect it during rotation.

[image: Images]

2-2A&B
Part A is a front view of a knee showing its stabilizing ligaments.

Part B is a side view of the knee’s ligament.

Two different types of cartilage cushion the knee joint: the hyaline cartilage and the meniscus cartilage. Like all joints, the knee has hyaline or articular cartilage covering the ends of the bones. This thin smooth layer covers the ends of all bones in the body and protects bones from impact forces. Unlike the other joints, the knee has a disk-shaped meniscus cushion in each of the lateral and medial compartments to provide extra shock absorption between the femur and the tibia. These mensici are made of rubbery fibrocartilage, the same material found in your ear and nose. The periphery of the medial meniscus is directly attached to the deep structures of the MCL, so whenever you have a disruption of the MCL, it can cause an injury to the meniscus and vice versa. The lateral meniscus has a tendon that goes through the center of it, making its circulation and nourishment more at risk than that of the medial meniscus. The popliteal tendon at the center of the lateral meniscus creates a nonvascular hole, which complicates any meniscal tears or surgeries in that area (see illustration 2-3, Part A).

[image: Images]

2-3 A&B
Part A is an overhead view of the three zones of the meniscus.

Part B:
A is the the red-red zone.
B is the red-white zone.
C is the white-white zone.

Fit knees have hyaline cartilage that functions so smoothly you don’t feel any friction as you move. To understand more clearly the smooth movement made possible by the cartilage in your knees, go to your freezer and take out two ice cubes. Wet them and rub them against each other. Feel how slippery they are. There is almost no friction as one glides across the surface of the other. Now try to visualize a fit knee joint. The surfaces of that joint are even more slippery than the ice cubes. As the knee bends, straightens, and slightly rotates, the contact between the various sections of the joint is so delicate that the friction—the amount that they rub together—is less than that of your two ice cubes.

Hyaline cartilage does not have a blood supply. Rather, it receives its nourishment from a flow of fluids, behaving almost like a sponge. You squeeze the sponge and water is pushed out; you release the sponge, and it sucks up water. Similarly, you take a step and put weight on your knee, and joint fluid is squeezed out of the hyaline cartilage. When you lift your leg to take another step, the joint fluid rushes back into the cartilage. The nourishing fluids move in and out as your cartilage responds to the changing forces exerted on your knee joint.

Nourishment of the meniscus is even more fascinating. The meniscus is divided into three zones, each of which has its own form of nourishment. In illustration 2-3, Part B, you can see the side view of the meniscus, showing its wedge-shaped, gradual change in thickness. The periphery is completely, intimately attached to the joint capsule. Blood vessels from the capsule enter the outer one-third of the meniscus and supply all its nutrients. This portion of the meniscus is known as the “red-red zone” because it is fed by a blood supply. The red-red section is the thickest part of the meniscus. The middle third of the meniscus is called the “red-white zone” because half of its nourishment comes from blood circulation and half comes from the sponge-like system of the joint fluids. The inner one-third, the portion of the meniscus closest to the center of the joint, is called the “white-white zone” and is the thinnest part of the wedge-shaped meniscus tissue. It depends solely on joint fluid for its nourishment.

The tough fibers and ligaments that encase the knee joint are called the joint capsule. These connective tissues envelope the joint, holding it together. A pre-patella bursal sac in front of the kneecap is filled with fluid and is situated on the kneecap’s surface where pressure is applied when you kneel. This cushioning relieves that pressure and also prevents friction.

All joints are lined with a synovial membrane that produces synovial fluid. Synovial fluid is a transparent alkaline fluid resembling egg white that lubricates and feeds cartilage surfaces. This joint fluid inside the knee may hold the key to the function of knee joints. The joint fluid has been largely overlooked by orthopedists in the past but is now a factor under study in problem knees. Just as a muscle frays and degenerates, just as our skin loses elasticity, so does the fluid within the knee begin to degenerate.

Compare joint fluid in your knee with motor oil in the cylinders of your car. The acidity changes over time, the viscosity or thickness of the oil changes, and those changes decrease the oil’s ability to do its job. Similarly, joint fluid degenerates with time, becoming more acidic and therefore less helpful as a lubricant. In fact, it can begin to harm the surface of the cartilage. We suspect there are dozens of functions we have yet to discover that are performed by joint fluid, so any decrease in its quality would diminish those functions.


THE CHICKEN OR THE EGG?

Researchers don’t yet know which comes firs: does arthritis begin breaking down the cartilage in the joint, causing the joint fluid to react, or does decaying fluid trigger the cartilage damage of arthritis? Whoever answers this question will win a Nobel Prize! If the joint fluid proves to be the trigger, a synthesized fluid might be developed that could stop the advancement of arthritis.

—ROBERT KLAPPERM, M.D.



The kneecap, a sesamoid bone, may be the most unusual feature of the knee. We’ve all learned about a fulcrum, either through using a jack to change a tire or by trying to move something heavy like a refrigerator. If you stand beside the refrigerator and try to lift it, you find you can’t because it’s too heavy. But if you take a crowbar and a simple piece of wood to use as a fulcrum, you can lift the refrigerator with ease (see illustration 2-4). The fulcrum and the lever arm create a mechanical advantage, magnifying your strength to perform the work. Similarly, our knees have a fulcrum—the knee cap. The quad muscle is the crowbar, the patella is the fulcrum, and the quad’s attachment to the tibial tubercle is the refrigerator. The result of lifting the refrigerator is the straightening of your knee. The quad muscle goes up and over the patella, giving a mechanical advantage to the entire quadriceps mechanism. A leg with a patella can exert much greater strength than a leg that has lost its patella to injury. The patella is such a critical player in knee function that it truly is a key to your body’s mobility and power.
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2-4
The patella is a sesamoid bone that acts as a fulcrum for the knee, allowing the quadriceps to generate great power as they straighten the knee.


THE MUSCLES THAT MOVE THE KNEE


Any time a muscle crosses a joint, it will have an effect on that joint. Muscles located in the thighs and calves cross the knee joint to control movement at the knee. Tendons attach those muscles to the bones on both sides of the joint. Illustrations 2-5, Part A, and 2-5, Part B show the muscles and tendons that move the knee. The quadriceps flex (bend) the hip and extend (straighten) the knee. The hamstrings flex (bend) the knee and extend (straighten) the hip. While the quads and hamstrings are the primary movers of the knee, other muscles cross the knee joint and therefore are either secondary movers or stabilizers. For example, the adductor muscles on the insides of the thighs work in combination with the quads to help kick a soccer ball across the front of the body. (See illustration 3-4 on page 47.) The abductor muscles and iliotibial band run down the outside of the thigh and assist other combinations of movements that would swing the leg out to the side. The gastrocnemius, anchored at the back of the calf, helps flex the knee.
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2-5 A&B
In Part A, a front view of the knee, the quadriceps muscles run down the front of the thigh, and when they conract, they extend (straighten) the knee. In Part B, a side view of the knee, the hamstrings run down the back of the thigh and the gastrocnemius runs down the back of the calf—both muscle groups flex (bend) the knee.

Other joints of the body, such as the shoulder and the hip, are surrounded with muscles that help protect them and maintain their stability. By contrast, the knee has no muscles padding it, and is quite vulnerable and unprotected. Is it any wonder that injuries happen so often to the knee?

Chapter 3 explains the many things that can go wrong with knees to render them unfit.



3
    
   UNFIT KNEES


 

Once you start to feel pain, instability, or limited movement in your knee, a downward spiral begins. If you’ve been aware of your knee condition for a while, but have taken no measure to combat it, you may have already entered this Negative Spiral, shown below.

[image: Images]

Negative Spiral

First you feel pain, instability, or limitation of movement, so you move your knee less often. You sit more each day. You drive your car to places you used to walk, skip your workouts at the gym, even find yourself asking others to walk the dog. Because you are no longer moving your knee joint, it isn’t receiving the fluids and nourishment it requires, and it becomes further constricted and inflamed. The muscles begin shrinking, a process called atrophy. Once these muscles start feeling weak, you use them even less, and they atrophy more. The tendons, ligaments, and capsule in and around the knee joint aren’t being stretched to their usual length, and they begin to lose their elasticity, becoming brittle and likely to tear. Further, if you alter your gait due to knee pain, you can develop overcompensation injuries in the hip and the lower back.

Here’s an analogy that you can apply to your sore knee: imagine you’ve broken your foot and doctors have put it in a cast so the bones can heal. But they also confine the muscles and tendons of your calf. When the cast comes off weeks later, the X ray looks fine, but your leg is shriveled from disuse. Now you have aches and pains coming from the tissues that were immobilized. The tendons and ligaments weren’t stressed, so they weren’t lubricated and they lost flexibility. The muscles didn’t contract, so they atrophied and lost strength. In the same way, if you stop moving your knee due to pain, you are virtually placing your knee in a cast, and the muscles, ligaments, and tendons around your knee will suffer the same fate as those around the broken foot.

It is indeed a Negative Spiral: lack of movement causes increased soft tissue involvement, which in turn causes more pain, so you move even less.

You want to turn this cycle around, and you can. You can bring the muscles, ligaments, and tendons around your knee back to health, diminish pain, and increase your mobility.

If you’ve bought this book, you probably already have pain, instability, or limited motion in your knee joint. If you nodded with recognition while reading about the Negative Spiral, you may have already decreased your activity and begun noticing that your knee is getting worse. It’s time to learn more about what’s going wrong with your knee.

COMMON CAUSES OF KNEE PROBLEMS

Most joints of the body have ligaments that wrap around the outside of the joint to protect it and offer stability. The knee shares that construction by having two ligaments protecting the outside of the joint. But the knee is also the only joint to have so many structures—two cruciate ligaments and two disk-shaped menisci—inside the actual joint. When sudden forces hit the knee during complex movements that combine flexion, extension, and two planes of rotation, it’s not uncommon to see more than one injury happen at the same time.

Your knee may not have suffered a sudden injury but rather have been degenerating over months or years. Here are the most common injuries and degenerative joint conditions.

Meniscus Tears

As you age, the meniscus weakens and becomes more fragile, just like all the other tissues in your body. Whereas it might have taken a football injury in your youth to tear a meniscus, in your older years it can happen simply from squatting.

The classic presentation of a torn meniscus is a stabbing pain along the knee joint line. To find the joint line, think of your knee as a clock. The 12 o’clock position is at the center of the top of your kneecap (see illustration 3-1 on page 40). The 6 o’clock position, called the inferior pole of the patella, is at the bottom of your kneecap. Place your index and middle fingers at the 6 o’clock position, then slide your hand across the joint line to the outside and to the inside. If you have a sharp, stabbing pain on the inner portion, odds are you have a torn medial meniscus. If you feel sharp pain on the outer portion, it’s probably a torn lateral meniscus. If your knee pain is above or below the joint line, you probably have an injury that isn’t a torn meniscus.
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3-1
By picturing the face of a clock on your knee, you can perform a self-diagnosis for a torn meniscus.

What to do about a meniscus tear depends on the kind of tear, the quality of the meniscus that’s left, and on the location of the tear. Meniscus tears are graded by many factors (see illustration 3-2, Parts A–D). Is it a horizontal tear, called a cleavage tear? Is it vertical, called a radial tear? Did the meniscus tear at an angle? Is it a complex tear, which is a combination of all of the others? Where is it located? Is it in the back half of the knee, the posterior horn? Is it in the front half of the knee, the anterior horn? Is it in the middle of the knee?

[image: Images]

3-2
Part A: A horizontal meniscus tear, called a cleavage tear.
Part B: A vertical meniscus tear, called a radical tear. Part C: A meniscus torn at an angle.
Part D: A complex meniscus tear, which is a combination of all of the other tears.


CHANGING BELIEFS

Thirty years ago, doctors thought the meniscus was as expendable as the appendix. If there was a tear in a meniscus, surgeons removed the whole thing. What is dogma in one generation turns out to be the opposite in another generation. Who knows? Ten years from now, we may find out people live longer if they keep their appendixes and tonsils.



If a man in his eighties tears a meniscus, it wouldn’t make sense to try to repair it, because that would be like trying to put stitches in a Boston cream pie. It wouldn’t work. Even if it’s an easy, repairable tear, the older patient is best served by trimming away and vacuuming out the torn part of the meniscus and leaving behind as much of the functioning meniscus as possible. But in a younger person, say in her twenties or thirties, we’ll try to repair the meniscus rather than remove it. However, it’s like real estate: location, location, location. If the tear is in the red-red zone of the meniscus, a repair can be attempted, since this area has enough blood supply to allow subsequent healing. (See illustrations 2-3 on page 31.) When damage occurs in the red-white zone, this may be repairable. In the white-white zone, attempts to repair the meniscus with stitches uniformly fail, because there’s no blood supply to make viable scar tissue. In that case, the portion of the meniscus that’s torn is trimmed out, leaving as much as possible. If the entire meniscus were removed, as doctors used to do routinely, the development of osteoarthritis (see pages 51 to 53) in the joint would be accelerated, because the hyaline cartilage would be at much greater risk, no longer having its extra-protective cushion.


BECOME AN EDUCATED PATIENT

When your doctor tells you that you have a torn meniscus, it would thrill me for you to be able to respond with this: “Is it in the anterior or posterior horn? Is it a horizontal cleavage tear, a radial tear, or a bucket handle tear? Is it in the red-red, red-white, or white-white zone, and is there a meniscal cyst associated with it?”

—ROBERT KLAPPER, M.D.



By contrast to the types of meniscus tears previously listed, the bucket handle tear is the extravaganza of all tears, because it is the most extensive. Illustration 3-3, Part A, shows how such a vertical tear runs the entire length of the curved meniscus. Then, once it is displaced and flips out of position (illustration 3-3, Part B), its shape looks like a bucket handle.

If any one of these meniscus tears is severe enough to detach itself from its anchoring site, it can become a free-floating doorstop inside the space between the tibia and the femur. All it takes is to have that piece of cartilage lodge in the right spot, and you’ve got a locked knee. It’s like trying to open a door when the doorstop’s there. You can’t do it.
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