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Protecting the Knees of Athletic Girls Long Before the Whistle Blows 
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Two or three times a week, 9-year-old Lauren Ross of Biloxi, Miss., goes through an intensive exercise routine designed by her father. 

The two-hour program includes stretching, jumping exercises and a little weight lifting. It is all in preparation for Lauren's fall season as a speedy forward on the Shooting Stars soccer team. 

But her father, Andy Ross, is not seeking to turn his daughter into the next Mia Hamm. A physical therapist, he is trying to prevent her from ending up like Christie Pearce, a teammate of Ms. Hamm's on the Olympic women's soccer squad who suffered a serious knee injury, a torn anterior cruciate ligament, while playing last month for the New York Power of the Women's United Soccer Association. 

''I've seen kids out playing soccer as early as 4 or 5 years old, but with no physical preparation,'' said Mr. Ross, the clinical director of the Rehabilitation Center of South Mississippi in Biloxi. 

''Soccer is a high-risk sport for a kid that's not prepared,'' Mr. Ross said, ''and it's especially risky for a girl, given their high numbers of A.C.L. injuries.'' 

Like Mr. Ross, many people who work with athletes -- and the athletes themselves -- are worried about alarming numbers of A.C.L. injuries among high school and college sports participants. Each year 50,000 tears occur, a vast majority among athletes ages 15 to 25 participating in sports at all levels of play. 

Along with Ms. Pearce, the professional basketball players Sheryl Swoopes, Rebecca Lobo and Shea Ralph are among the thousands of high school, college and professional female athletes who have torn their A.C.L.'s in the past year. 

In fact, women and girls who participate in sports are two to eight times as susceptible to injuring this ligament as their male counterparts. 

With an eye on the future, increasing numbers of coaches, trainers, physical therapists and parents are screening athletes as young as elementary school age and using specialized training programs to help prevent devastating knee injuries, which can wipe out a season of play and sometimes an entire sports career. 

''Every year in this country we spend $250 million dollars in rehab and repair of the A.C.L.,'' said Dr. Timothy Hewett, director of the Sports Medicine Research Institute at the Children's Hospital Research Foundation in Cincinnati. 

''These injuries are not going to go away unless we begin to look at younger and younger children to see who's at risk and how we can retrain them to lower that risk,'' Dr. Hewett said. 

Although the A.C.L. is small, it is one of the two main stabilizing ligaments of the knee joint. A tough band of tissue, it connects the shin bone, or tibia, to the thigh bone, or femur, at the center of the knee. The ligament limits forward motion and rotation of the lower leg and can tear when a great amount of force is placed on the knee or when the knee rotates too much, generally occurring when landing from a jump, stopping suddenly or pivoting. 

A study of college athletes with tears found that girls and women were most commonly injured in basketball and soccer, and boys and men in football and soccer. An estimated 70 percent of A.C.L. tears occur when no contact is involved. 

A completely torn A.C.L. does not grow back together, and the knee becomes unstable or wobbly. After recovering from the initial injury, a person with a torn A.C.L. can walk and may be able to run, but sports that involve pivoting or jumping may be difficult. Treatment often involves surgery to reconstruct the ligament. 

Experts are not sure why the A.C.L. is such a problem area for women, although there is plenty of speculation. 

Some have theorized that female hormones may make the ligaments more lax during parts of the menstrual cycle, that a woman's ligament is smaller and weaker than a man's or, the most widely believed, that a woman's wider hips put more stress on the A.C.L. 

It is clear that some athletes, male and female, may be more prone to tearing the ligament. 

Dr. Hewett says he can look at a group of athletes doing exercises, including jumping on and off a box, and predict who will probably be injured. 

For instance, those at risk are likely to land from a jump with their legs straight, rather than bent at the knees, and their knees tend to turn inward, in a knock-kneed position. 

They also may be significantly stronger and more coordinated in one leg than the other, and they tend to rely more on the quadriceps muscle in the front of the thigh, rather than the hamstrings, at the back. All of these factors can put added force on the A.C.L. 

With these risk factors in mind, Dr. Hewett is planning to screen thousands of school-age athletes in the Cincinnati area and then retrain them to help reduce A.C.L. tears. 

His six-week training regimen has been adapted and used by high school, college and professional sports teams across the country. Known as neuromuscular training, the program is designed to teach athletes to jump and land correctly to decrease impact on the knee and to build strength and correct imbalances between the hamstrings and quadriceps, and between the weaker and stronger leg. 

The training involves stretching, weight lifting, balancing exercises and jumping drills. In a 1999 study of more than 1,200 high school athletes, untrained girls were two to four times as likely to suffer serious knee injuries as trained ones. 

Dr. Hewett said the retraining was the most important part of the program. 

''A lot of kids don't know that they're doing anything wrong,'' he said. ''First thing I do is put them in front of a mirror and say, 'Look how you're letting your knee wobble when you land from a jump.' '' 

The Galesburg High School girls' basketball team in northwestern Illinois began using the program three years ago, after three players suffered A.C.L. tears in one season. 

''We had to do something proactive to try and limit those injuries,'' said Michael Rux, the assistant basketball coach at the school. 

The players now do intensive workouts involving jumping and balancing exercises and weight lifting during the preseason, then incorporate 20-minute sessions between their regular workouts three times a week once regulation play begins. Since they began the program, only one player has suffered a knee injury. 

''Not only has this program helped us reduce knee injuries, but we've also noticed fewer injuries overall,'' Mr. Rux said. 

Not all coaches believe this kind of training is necessary. At the Bullis School in Potomac, Md., Billy Miller, the school's strength coach, created workouts designed to reduce the risk of knee injuries, but he is allowed to do them with only some of the teams. 

''Not all of the coaches are on board,'' Mr. Miller said. ''Though our football team did the workouts and they went 10-0 last year -- and just as importantly we had few injuries -- we're still a ways from getting all of our teams involved.'' 

Experts say research is still needed to determine why the A.C.L. is so vulnerable and to develop more ways to protect it. Over the next several years, scientists at the Neuromuscular Research Laboratory at the University of Pittsburgh Medical Center will enroll 300 female athletes in a study designed to examine how and why the injuries occur and to find out what kind of physical training program works best for girls as young as 8 years old. 

''We want to find ways to make the muscles more effective and efficient in order to protect the A.C.L.,'' said Dr. Scott Lephart, the director of the Neuromuscular Research Lab. 

''Strength, balance and control exercises can start as early as a child begins to play the sport,'' Dr. Lephart said. ''An A.C.L. tear that happens to a young girl can restrict her ability to be physically active and derive the benefits of exercise over her whole lifetime. Though there will always be A.C.L. injuries, the more we know about the risk factors, the better we will be able to prevent them.'' 
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By LINDA VILLAROSA (NYT) 





Photos: Lauren Ross, a 9-year-old soccer player, goes through a training regimen designed by her father, Andy Ross, far left, who is a physical therapist, to head off knee problems. The two-hour program includes jumping exercises, weight lifting and stretching. (Dave Stueber for The New York Times)











