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Adolescent Knee Pain
Introduction

       The number of adolescents who participate in organized sports has increased over the last few decades. In particular, the number of young women participating in sports has grown very rapidly. With this increase has come a corresponding increase in sports injuries. Forty percent of all pediatric injuries are sports related. Estimates put this number at 4.4 million injuries per year. Overall, male and female injury rates are becoming equal.
      Injuries related to sports participation fall into two types of trauma: micro (due to repetitive trauma) and macro (due to a single traumatic event). Often these injuries are trivialized and the young athlete is asked or encouraged to "toughen up and play through the pain." This approach is not in the young athlete's best interest for the following reasons: 1) It often leads to delayed healing and return to sports,  2) It can turn an easily treatable injury into one that becomes difficult to treat,  and 3) In some cases, it can result in a prominent injury that precludes sports participation. 
Why are adolescents more prone to knee injury?
       The adolescent's knee is still growing and is quite different from the adult's knee.    It has very active growth plates, or physes, where bone growth occurs. The growth plates are a layer of cartilage (strong connective tissue) that separates the rounded head of the bone from the shaft of the bone. As the child grows, the cartilage forms into bone (ossifies) and becomes part of the parent bone. A person stops growing when the growth plates become solid.  As a general rule, the growth plates about the knee close and are no longer a factor in boys at around ages 15 to 17 and in girls at around ages 13 to 15.   
       The growth plates in adolescents are mechanically weaker than the surrounding bones and are often weaker than the ligaments that hold the knee joint together. (Ligaments are bands of tough, flexible tissue that support bones around the joint.) As a result, some injuries that would cause a ligament tear in an adult or older teenager will instead cause a fracture through this relatively weak area of growth plate.  Fractures in the area of the growth plates can be difficult to diagnosis and frequently lead to major problems later on. 
       When ligaments are stretched too far or torn, a joint can become unstable. This may cause irreversible damage to the knee's internal structures like the menisci, the pads of connective tissue that absorb shock and cushion the lower part of the leg from the weight of the body.
       Repetitive stress or sudden significant forces can cause injury to any of these areas.   When an adolescent is engaged in high-velocity, cutting, twisting, and jumping activities, the knee is the weakest link. In the United States each year, approximately 50 million young athletes participate in interscholastic or extracurricular sports. Each year, some 775,000 adolescent athletes are treated in emergency departments. Fifteen percent of these injuries involve the knee. When you consider these statistics, it's no wonder that the knee draws so much interest and demands so much of the orthopedic surgeon's time.  
Major Structures of the Knee

The knee joint works like a hinge to bend and straighten the lower leg. It permits a person to sit, stand, and pivot.    It is important to understand the anatomy of the knee prior to discussing the most commonly seen knee conditions and injuries. The following illustrations will assist us in that quest.   
Bones and Cartilage
       The knee joint is the junction of three bones—the femur (thigh bone or upper leg bone), the tibia (shin bone or larger bone of the lower leg), and the patella (kneecap). The patella is about 2 to 3 inches wide and 3 to 4 inches long. It sits over the other bones at the front of the knee joint and slides when the leg moves. It protects the knee and gives leverage to muscles.

       The ends of the three bones in the knee joint are covered with articular cartilage, a tough, elastic material that helps absorb shock and allows the knee joint to move smoothly. Separating the bones of the knee are pads of connective tissue called menisci, which are divided into two crescent-shaped discs positioned between the tibia and femur on the outer and inner sides of each knee. The two menisci in each knee act as shock absorbers, cushioning the lower part of the leg from the weight of the rest of the body, as well as enhancing stability. 
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Muscles
       There are two groups of muscles at the knee. The quadriceps muscle comprises four muscles on the front of the thigh that work to straighten the leg from a bent position. The hamstring muscles, which bend the leg at the knee, run along the back of the thigh from the hip to just below the knee.
Ligaments
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Ligaments are strong, elastic bands of tissue that connect bone to bone. They provide strength and stability to the joint. Four ligaments connect the femur and tibia:
· The medial collateral ligament (MCL) provides stability to the inner (medial) aspect of the knee.   It appears just to the right of the medial meniscus in the illustration above.

· The lateral collateral ligament (LCL) provides stability to the outer (lateral) aspect of the knee.  It appears just to the right of the lateral meniscus in the illustration above.

· The anterior cruciate ligament (ACL), in the center of the knee, limits rotation and the forward shifting of the tibia from underneath the femur.

· The posterior cruciate ligament (PCL), also in the center of the knee, limits the backward movement of the tibia from underneath the femur.

· Other ligaments are part of the knee capsule, which is a protective, fiber-like structure that wraps around the knee joint.  Inside the capsule,  the joint is lined with a thin, soft tissue, called synovium.
Tendons

Tendons are tough cords of tissue that connect muscle to bone. In the knee, the quadriceps tendon connects the quadriceps muscle to the patella and provides power to extend the leg. The patellar tendon connects the patella to the tibia. Technically, it is a ligament, but it is commonly called a tendon.
Cause 
       The complex anatomy of the knee joint that allows it to bend while supporting heavy loads is extremely sensitive to small problems in alignment, training and overuse. Pressure may pull the kneecap sideways out of its groove, causing pain behind the kneecap. In teenagers, a number of factors may be involved: 
· Inflexibility of thigh muscles that support the knee joint

· Knock-knees or abnormal hip rotation

· Using improper sports training techniques or equipment

· Overdoing sports training or participating on numerous athletic teams at the same time

· Wearing improper footwear

Now that we’ve reviewed the basic anatomy of the knee joint,  we can begin a discussion of the more common knee conditions seen in adolescents.
Common Adolescent Knee Conditions

Osgood-Schlatter Disease

What Is Osgood Schlatter Disease & What Causes It?

       Osgood Schlatter disease is caused by repetitive stress or tension on a part of the growth area of the upper tibia (the apophysis). It is characterized by inflammation of the patellar tendon and surrounding soft tissues at the point where the tendon attaches to the tibia. The disease may also be associated with an avulsion injury, in which the tendon is stretched so much that it tears away from the tibia and takes a fragment of bone with it. People with this disease experience pain just below the knee joint that usually worsens with activity and is relieved by rest. A bony bump that is particularly painful when pressed may appear on the upper edge of the tibia (below the knee cap). Usually, motion of the knee is not affected. Pain may last a few months and may recur until a child's growth is completed.

       Young athletes usually get Osgood-Schlatter during their rapid growth years (ages 9-13). Youths who are extremely active in sports that require frequent running and jumping may be vulnerable. It happens more often in boys, but girls get it at younger ages.    Usually Osgood-Schlatter affects only one knee. Look for a slightly swollen, warm and tender bony bump below your child’s kneecap. The bump hurts when you press it. It may hurt at night. It also hurts when you kneel, jump, climb stairs, run, squat, lift weights or do any activity that bends or fully extends your leg.

       The pain comes from repeated pulling of the kneecap (patellar) tendon. Repetitive, overuse injuries may make the tendon inflamed at the spot where it connects to the shinbone (tibia). Fast growing bone is susceptible where the tendon pulls on it. The tendon may get inflamed or even tear away, sometimes taking a tiny piece of shinbone with it.

Treatment 

       Don’t ignore the pain! Rest your knee until it gets better. If you do, Osgood-Schlatter usually heals itself within 6 to 18 months. But if you try to ignore the pain and continue doing the activities that caused it, your condition may become harder to treat… and might even come back again later in your life. 

       You don’t necessarily have to stop participating in sports altogether. You should limit your activity. If you are a competitive athlete, you may need to stop training for 2 to 3 months. Also, you may not achieve your most effective level of training for 6 to 7 months. 

       While you heal, you can use a pain reliever like ibuprofen to reduce pain and swelling. You may also try icing the area after sports and/or using a protective knee pad. If the pain does not go away, your doctor may want you to wear a brace or a cast. 

       Once the pain is completely gone, you may slowly return to your old level of activity. Your doctor may recommend certain stretching and strengthening exercises to help avoid developing the Osgood-Schlatter condition again in the future. 
Chondromalacia

What Is Chondromalacia?

       Chondromalacia (pronounced KON-DRO-MAH-LAY-SHE-AH), also called chondromalacia patellae, refers to softening of the articular cartilage of the kneecap. The disorder occurs most often in young adults and may be caused by trauma, overuse, parts out of alignment, or muscle weakness. Instead of gliding smoothly across the lower end of the thigh bone, the kneecap rubs against it, thereby roughening the cartilage underneath the kneecap. The damage may range from a slight abnormality of the surface of the cartilage to a surface that has been worn away completely to the bone. Traumatic chondromalacia occurs when a blow to the knee cap tears off either a small piece of articular cartilage or a large fragment containing a piece of bone (osteochondral fracture).
What Are the Symptoms of Chondromalacia? How Is It Diagnosed?

       The most frequent symptom of chondromalacia is a dull pain around or under the kneecap that worsens when walking down stairs or hills. A person may also feel pain when climbing stairs or during other activities when the knee bears weight as it is straightened. The disorder is common in runners and is also seen in skiers, cyclists, and soccer players. A patient's description of symptoms and a follow-up x ray usually help the doctor make a diagnosis. Although arthroscopy can confirm the diagnosis of chondromalacia, it is not performed unless the condition requires extensive treatment.
How Is Chondromalacia Treated?

       Many doctors recommend that patients with chondromalacia perform low-impact exercises that strengthen muscles, particularly the inner part of the quadriceps, without injuring joints. Swimming, riding a stationary bicycle, and using a cross-country ski machine are acceptable as long as the knee is not bent more than 90 degrees. Electrical stimulation may also be used to strengthen the muscles. If these treatments fail to improve the condition, the physician may perform arthroscopic surgery to smooth the surface of the articular cartilage and “wash out” cartilage fragments that cause the joint to catch during bending and straightening. In more severe cases of chondromalacia, surgery may be necessary to correct the angle of the kneecap and relieve friction involving the cartilage or to reposition parts that are out of alignment.
Injuries to the Meniscus

       The two menisci are easily injured by the force of rotating the knee while bearing weight. A partial or total tear of a meniscus may occur when a person quickly twists or rotates the upper leg while the foot stays still (for example, when dribbling a basketball around an opponent or turning to hit a tennis ball). If the tear is tiny, the meniscus stays connected to the front and back of the knee; if the tear is large, the meniscus may be left hanging by a thread of cartilage. The seriousness of a tear depends on its location and extent.
What Are the Symptoms of Injury?

       Generally, when people injure a meniscus, they feel some pain, particularly when the knee is straightened. The pain may be mild, and the person may continue activity. Severe pain may occur if a fragment of the meniscus catches between the femur and tibia. Swelling may occur soon after injury if blood vessels are disrupted, or swelling may occur several hours later if the joint fills with fluid produced by the joint lining (synovium) as a result of inflammation. If the synovium is injured, it may become inflamed and produce fluid to protect itself. This causes swelling of the knee. Sometimes, an injury that occurred in the past but was not treated becomes painful months or years later, particularly if the knee is injured a second time. After such an injury to the knee,  it may click, lock, or feel weak. Symptoms of meniscal injury may disappear on their own but frequently, symptoms persist or return and require treatment.
How Is Meniscal Injury Diagnosed?

       In addition to listening to the patient's description of the onset of pain and swelling, the physician may perform a physical examination and take x- rays of the knee. The examination may include a test in which the doctor flexes (bends) the leg then rotates the leg outward and inward while extending it. Pain or an audible click suggests a meniscal tear. An MRI test may be recommended to confirm the diagnosis. Occasionally, the doctor may use arthroscopy to help diagnose and treat a meniscal tear.

How Is an Injured Meniscus Treated?

       If the tear is minor and the pain and other symptoms go away, the doctor may recommend a muscle-strengthening program. Exercises for meniscal problems are best performed with initial guidance from a doctor and physical therapist or exercise therapist. The therapist will make sure that the patient does the exercises properly and without risk of new or repeat injury. The following exercises after injury to the meniscus are designed to build up the quadriceps and hamstring muscles and increase flexibility and strength.

· Warming up the joint by riding a stationary bicycle, then straightening and raising the leg (but avoiding straightening the leg too much). 

· Extending the leg while sitting (a weight may be worn on the ankle for this exercise). 

· Raising the leg while lying on the stomach. 

· Exercising in a pool, including walking as fast as possible in chest-deep water, performing small flutter kicks while holding onto the side of the pool, and raising each leg to 90 degrees in chest-deep water while pressing the back against the side of the pool. 

       If the tear to a meniscus is more extensive, the doctor may perform either arthroscopic surgery to see the extent of injury and to repair the tear. The doctor can suture (sew) the meniscus back in place if the patient is relatively young, the injury is in an area with a good blood supply, and the ligaments are intact. Most young athletes are able to return to vigorous sports with meniscus-preserving repair.
Tendonitis and Ruptured Tendons

       Knee tendon injuries range from tendonitis (inflammation of a tendon) to a ruptured (torn) tendon. If a person overuses a tendon during certain activities such as dancing, cycling, or running, the tendon stretches like a worn-out rubber band and becomes inflamed. Movements such as trying to break a fall may cause excessive contraction of the quadriceps muscles and tear the quadriceps tendon above the patella or the patellar tendon below the patella. This type of injury is most likely to happen in older people whose tendons tend to be weaker. Tendonitis of the patellar tendon is sometimes called jumper's knee. This is because in sports requiring jumping, such as basketball, the muscle contraction and force of hitting the ground after a jump strain the tendon. The tendon may become inflamed or tear after repeated stress.

What Are the Symptoms of Tendon Injuries? How Are They Diagnosed?

       People with tendonitis often have tenderness at the point where the patellar tendon meets the bone. They also may feel pain during faster movements, such as running, hurried walking, or jumping. A complete rupture of the quadriceps or patellar tendon is not only painful but also makes it difficult for a person to bend, extend, or lift the leg against gravity.         
If there is not much swelling, the doctor will be able to feel a defect in the tendon near the tear during a physical examination. An x-ray will show that the patella is lower in position than normal in a quadriceps tendon tear and higher than normal in a patellar tendon tear. The doctor may use an MRI to confirm a partial or total tear.
How Are Knee Tendon Injuries Treated?

       Initially, the doctor may ask a patient with tendonitis to rest, elevate, and apply ice to the knee and to take medicines such as aspirin or ibuprofen to relieve pain and decrease inflammation and swelling. If the quadriceps or patellar tendon is completely ruptured, a surgeon will reattach the ends. After surgery, the patient will wear a cast for 3 to 6 weeks and use crutches. If the tear is only partial, the doctor might apply a cast without performing surgery.

       A partial or complete tear of a tendon requires an exercise program as part of rehabilitation that is similar to but less vigorous than that prescribed for ligament injuries. The goals of exercise are to restore the ability to bend and straighten the knee and to strengthen the leg to prevent a repeat knee injury. A rehabilitation program may last 6 months, although the patient can return to many activities before then.
Iliotibial Band Syndrome

       This is an overuse inflammatory condition due to friction (rubbing) of a band of a tendon over the outer bone (lateral condyle) of the knee. Although iliotibial band syndrome may be caused by direct injury to the knee, it is most often caused by the stress of long-term overuse, such as sometimes occurs in sports training.
What Are the Symptoms of Iliotibial Band Syndrome and How Is It Diagnosed?

A person with this syndrome feels an ache or burning sensation at the side of the knee during activity. Pain may be localized at the side of the knee or radiate up the side of the thigh. A person may also feel a snap when the knee is bent and then straightened. Swelling is usually absent and knee motion is normal. The diagnosis of this disorder is usually based on the patient's symptoms, such as pain at the lateral condyle, and exclusion of other conditions with similar symptoms.
How Is Iliotibial Band Syndrome Treated?

       Usually, iliotibial band syndrome disappears if the person reduces activity and performs stretching exercises followed by muscle-strengthening exercises. In rare cases when the syndrome doesn't disappear, surgery may be necessary to split the tendon so it is not stretched too tightly over the bone.

Plica Syndrome

       Plica (pronounced PLI-KAH) syndrome occurs when plicae (bands of remnant synovial tissue) are irritated by overuse or injury. Synovial plicae are remnants of tissue pouches found in the early stages of fetal development. As the fetus develops, these pouches normally combine to form one large synovial cavity. If this process is incomplete, plicae remain as four folds or bands of synovial tissue within the knee. Injury, chronic overuse, or inflammatory conditions are associated with development of this syndrome.
What Are the Symptoms of Plica Syndrome? How Is It Diagnosed?

       People with this syndrome are likely to experience pain and swelling, a clicking sensation, and locking and weakness of the knee. Because the symptoms are similar to symptoms of some other knee problems, plica syndrome is often misdiagnosed. Diagnosis usually depends on the exclusion of other conditions that cause similar symptoms.

How Is Plica Syndrome Treated?

       The goal of treatment is to reduce inflammation of the synovium and thickening of the plicae. The doctor usually prescribes medicine such as ibuprofen to reduce inflammation. The patient is also advised to reduce activity, apply ice and compression wraps (elastic bandage) to the knee, and do strengthening exercises. If this treatment program fails to relieve symptoms within 3 months, the doctor may recommend arthroscopic surgery to remove the plicae. A cortisone injection into the region of the plica folds helps about half of the patients treated. The doctor can also use arthroscopy to confirm the diagnosis and treat the problem.
Conclusion
       As is the case with most things … the “best offense is a good defense” !!  It is never too early to engage in a good stretching and overall strengthening routine.   Spending just 10-15 minutes daily stretching your muscles can go a long way toward preventing many of the conditions and injuries we’ve discussed here.   

       With regard to a strengthening program,   it isn’t necessary to devote significant time to a weight training regimen.   Working out with light weights 2-3 times per week can produce noticeable gains in muscle strength.  Gains in muscle strength, in turn,  cause our bones to become stronger.  It is  important though,  to realize that any weight-bearing activity can improve one’s strength.   Walking is one of the best weight-bearing activities in which an individual,  regardless of age,  can engage.    The stress from walking to weight-bearing joints, such as the knee,  is minimal,  but at the same time enhances muscle and bone strength.

Until next time … Get up & stretch …. Get out & move your body!
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