Knee Pain 

The knee is a complex joint, even though it has limited movement patterns unlike the shoulder and hip. It includes the articulation between the tibia and femur (shin and thigh) and the patella (knee cap). The most common knee problems in running, relate to the patellofemoral joint, which consists of the big thigh muscle (quadriceps), the patella and patella tendon (connects the patella to tibia). 
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The injury referred to in this article is known as patellofemoral syndrome (PFPS) also known as runners knee. 

Patellofemoral Syndrome - origin of pain 
Patellofemoral syndrome is the term used to describe pain in and around the patella. It is clinically a poorly understood condition, as there is no single definitive diagnostic test. 

There are two schools of thought as to the cause. The longer standing theory invokes malalignment of the patellar relative to the femoral trochlea, which can cause abnormalities within the articular cartilage. There is however poor correlation between articular cartilage lesions and pain so patellar malalignment only explains a proportion of Patellofemoral problems. A more recent theory suggests in simple terms, that mechanical loading and chemical irritation of the nerve endings cause pain and inflammation. Again the issue of which has caused the pain and which structure is involved is largely unanswered. (Ref 1) 

Functional anatomy 
At full extension (straight leg) the patella sits lateral to the trochlea. During flexion (bending of the knee) the patella moves medial and comes to lie within the intercondylar notch until 130 degrees when is starts to move laterally again. 

The quadriceps muscles particularly the vastus medialis obliquus and vastus lateralis components control the patella. Anatomically the lateral structures of the patellofemoral femoral joint are much stronger than the medial structures so any imbalance in the forces will cause the patella to drift laterally (see figure 2). 
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Figure 2



Loaded knee flexion subject the patellofemoral joint to loads many times the body weight for example walking generates 0.5 X body weight, going up stairs creates 3-4 X body weight and a squat will generate 7-8 X body weight force on the joint. (Ref 1) 


Predisposing factors 
A number of factors predispose to patella femoral syndrome, their role must be assessed as some can be corrected (e.g. pronation, hip joint stiffness). Here are a few: - 


Muscle dysfunction, weakness (Vastus medialis) 
Soft tissue tightness (hamstrings) 
Abnormal biomechanics - Q-angle, knock knees, foot pronation 
Wide hips (female runners) 
Patella alta (high patella) 
Small medial pole of patella (ref 2) 
The Q angle relates to the effective angle at which the quadriceps averages it contraction (pull). (Ref 2) 

Symptoms
 Some symptoms may include pain on running especially downhill, steps/stairs, pain will be vague and non specific but may be present on the medial (inner) aspect of the knee, on inspection there may be vastus medialis obliquus wasting, the patella movement may be restricted when moved inwards due to tight lateral (outer) structures. (Ref 2) Placing greater demands on the knee joint for example increasing training, which frequently overloads the biological tissue acceptance, may cause these symptoms. This will lead to a reduced capacity of the patellofemoral joint to accept load. (Ref 3) 

The onset is typically insidious but it may present after an acute traumatic episode (falling on the knee). The patient may present with a diffuse ache, which may be exacerbated by either prolonged sitting (movie-goers-knee) or activity. This is because when the knee is bent, increased pressure exists between the joint surface of the patella and the articular surface of the femur; this over stresses the injured area and leads to pain. (Ref 2) 

Treatment 
I am not going to go too much into the treatment of patellofemoral syndrome as if you suffer from knee pain and it is affecting your training or even activities of daily living you should seek for help from a sport therapist. 
In the early stages running should be decreased especially downhill running. If pain is present with some swelling the RICE principle should be used (refer to article 1). When pain and swelling is minimal stretching of tight tissue should begin along with strengthening of the vastus medialis. It is said that vastus medialis works only during the last 30 degrees of extension of the knee joint. 

The McConnell technique is a popular treatment, which involves a combination of stretching, taping, mobilisations, proprioception and strengthening. 92% of patients responded favourably (ref 2). The sport therapist will issue you with a rehabilitation program specific and uniquely for you. 

Prevention 
Some authors suggest that core muscle strength may play a role in patellofemoral syndrome (ref 2). Keeping your core strength and gluteal muscles (buttock) conditioned may help prevent many injuries. Stretching will help to keep you muscles loose especially hamstrings, calf and illiotibial band (outside leg), as stated in a previous article tight muscles can lead to pronation of the foot. Correct foot wear is essential in preventing injuries. 

An article by A Cunningham, IR Spears called “A successful conservative approach to managing lower leg pain in a university sports injury clinic: a two patient case study” is a great study showing that expensive trainers are not always the best for you. You can access it on http://bjsm.bmjjournals.com/ and in the right hand corner put in volume 38 pages 233, the next page should come up with the title, click on full text. 
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Next issue what is a good warm up and cool down - stretching? 

If you have any ideas for further articles, or have any questions please email me.
