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As we run, we are challenging our balancing mechanism and using numerous small muscles to stabilize our ankles and hips to maintain body position as our gait alternately forces us to support impulse forces up  to 3 -4 times our body weight for fractions of a second in the act of running. Running a 10 mile race, may involve 7000+ steps.  Training for that race may involve 250,000 or more.  A 35 mile per week training program can easily lead to tens of millions running steps per year. If you are a cyclist, then the similar analysis yields tens of millions of crank revolutions per season. In both cases small imbalances in forces created by running or cycling form, or equipment, or relative weakness in several small muscles can lead to both pain and injury. Differing sources of wildly varying reliability suggest that run training injury rates range from 26 to 70% per year. There is less information on cycling injuries, but they doubtless are in the lower end of the range for running. Science also suggests that as triathletes advance from beginner toward elite status their injury rate rises.
Other contributing hidden causes of knee and hip pain also include the use of clipless pedals, shoe design, use of inappropriate orthotics or running shoes, poor bicycle seat placement, excessive stride length, or use of bicycle cranks that are too long.
Muscles that stabilize the ankle during running include the tibialis posterior (TP), and the peroneus longus & brevis (PL). Hip stabilizers include the piriformis (PF), gluteus medius (GM), tensor fascia lata (TFL), Quadratus Femoris (QF), and the gemelli . All these muscles are small, some not much bigger than a chicken wing muscle. In our consulting practice for injured athletes, the majority of lower extremity pain problems stem from weakness in one or more of these muscles or tightness in them or their tendons. Athletes with patellofemoral pain syndrome (PTFS) and iliotibial band syndrome (ITBS) often have weak hip abductors, flexors, and external rotators. If you have the pain problem on just one side, then that side almost always demonstrates weakness compared with the healthy side. One problem that health practitioners have evaluating athletes is they usually are strong enough that the strength imbalances we are discussing cannot be detected without sophisticated electronic testing equipment, so often on examination your doctor or physical therapist may think that both sides are equally strong.
The general tenor of local podiatry and physical therapy practitioners is that some abnormality of foot motion such as excessive or prolonged pronation during the stance phase of running gait is responsible for most foot, lower leg, and knee problems. They may have a conflict of interest since they usually build/sell the orthotics they recommend. Unfortunately, you can build $500 orthotics till Christmas, but unless strength imbalances/weakness in the ankle and hip stabilizer muscles, or tightness in the associated tendons is addressed, the pain and injury perpetuation will continue. Over the past several years, most of our injured clients have arrived with “over-corrected” orthotics, which just cause additional injury risk or perpetuate the problem. In the lingo of the business, they are posted excessively on the medial side. These athletes almost always benefit from a simpler, “less is more” approach to orthotic use.  At R2R, we neither build nor sell orthotics. But, back to the thesis that abnormalities of foot motion, especially in pronation are responsible for so many problems. The most balanced scientific analyses by those that do not have a financial interest in orthotics suggest that evidence for and against this thesis is about equal.

If we examine the hip stabilizer muscles and associated pain syndromes, the situation is a little clearer. First, ITBS is very common in runners and cyclists alike that do not stretch. There is an old dictum in the diagnosis of lower extremity pain, and that is that the cause and effect may be one or even two joints apart. To help the reader understand this concept, here are two examples. Using SPD or other bike pedals that severely restrict foot rotation can cause severe knee or hip pain. In athletes with tibial torsion and/or genu varus (bow legs), the leg wants to go through rotation about the long axis with each pedal rotation. The rotation restriction caused by the pedal cleat system must be counteracted somewhere, and anatomy dictates that the task falls to small hip external rotators such as the piriformis. The overstress results in piriformis syndrome, which can be so bad as to keep you from sitting in the car or sitting down to have dinner!  Our second example is the athlete with lateral knee pain, worse after running. Here the problem is weakness in the hip stabilizer muscles on that side. The poor TFL is then pulling with all it can do to keep you upright, causing excessive tension in the fascia lata and bursitis at the greater trochanter and/or lateral femoral condyle  (outside of hip and knee). Usually there is also pain where the fascia lata attaches to the lateral aspect of your tibia just below the knee. Unfortunately, the less astute can mistake this pain for an internal knee problem such as a torn lateral meniscus.
Some examples of other common problems include the following: 
If your bike seat is too low, the maximal knee flexion is too much at the point where you exert maximal downward force on the pedal. As your knee flexes past 90 degrees, geometry multiplies the force across your patella ( knee cap). Bingo, the athlete increases cycling, gets knee pain…. , especially if they have chondromalacia patella.

We have seen increasing numbers of female cyclists with quixotic hip pain who turn out to have labral tears of the hip joint. The only common thread among these injured athletes is that they are all using relatively long cranks for their leg lengths. The mechanism of injury is likely excessive shear forces in the hip joint as the power phase of the pedal cycle begins. After all, the common crank length formula was designed by and for men. Why should a 5 ft 4 inch woman use the same cranks as a 6 ft tall man? 
Fortunately, there are increasing alternatives for shorter cranks. Just this year Shimano began producing a 165 mm crank in their DuraAce line. Also, there are at least 4 other alternatives available for cranks that are 160 mm or shorter. There is a wealth of misguided pseudo-science in the popular literature arguing for long crank lengths, when the few real scientific experiments that have been performed fail to support that notion.
See also: http://www.nettally.com/palmk/crread.html
As your stride length increases, your leg must extend further in front of you, increasing the impact force with each step. In fact, with a long enough stride, you can get your instantaneous impact force on your heel up to 4 times your body weight. Aside from the fact that the outreaching leg must stop and re-accelerate with each stride, the high forces are responsible for many injuries. One component of the solution involves increasing cadence to 90-93 for distance runners, and reducing impact forces.

In summary, there are many causes of leg pain in endurance athletes. We hope to at least make the reader aware of the varying etiology of leg pain, and help you think of potential causes. We also wish to emphasize the importance of exercise to specifically strengthen  small accessory muscles, and stretching to help counter the natural tendency of exercise to tighten our tendons.
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