NOTES ON THE KNEE

[image: image1.jpg]


The knee is the largest joint in the body. It is the most commonly injured joint in sport and commonly injured in many other activities. Knee problems are very common in GP surgeries and effective diagnosis and management starts with knowledge of the anatomy. Please continue to refer to your old anatomy books.

From the anatomical point of view there are a number of important features to the knee joint.

The knee is a hinge joint but it is a hinge which allows for a small amount of rotation. Control of the small amount of rotation and uncontrolled, excessive rotation are important factors in knee injuries.

The knee has no bony stability, the rounded contours of the  femoral condyles rest on the relatively flat tibial plateau. On the tibial plateau the wedge shaped, semi-lunar menisci increase the load-bearing surface area for the femoral condyles. The menisci bear up to 80% of the load passing through the knee and long term problems arise in the absence of the menisci (if they have been removed following trauma – more of this later) 
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Stability is provided by the collateral and cruciate ligaments, which allow the joint to hinge and rotate slightly, and the adjacent musculature.

The collateral ligaments prevent valgus and varus movement in full extension, the medial ligament also prevents valgus stress in the outer range of flexion. The cruciate ligaments located centrally in the joint prevent excessive rotation and antero-posterior movement.

The muscles acting around the knee are very important for the stability of the joint. Anteriorly the large quadriceps muscles insert via the patella and patella tendon into the tibial tuberosity. Their contraction extends the knee joint. Posteriorly two hamstring muscles (semi-membranosus and semi-tendinosus) are inserted via the pes anserinus  winding around the postero-medial corner of the tibial head into the antero-medial tibia. The other hamstring muscle (biceps femoris) inserts on the head of fibula. The hamstrings flex the knee.
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The patello-femoral joint (PFJ) is the largest sesamoid joint in the body and acts as an extension pulley for the quadriceps muscle. The tracking of the patella in the intercondylar groove as the knee flexes is mainly controlled by the balance between the medial and lateral components of the quadriceps muscles (vastus medialis and vastus lateralis). This is very important in the development of anterior knee pain and therefore its treatment. (See notes on anterior knee pain)

: www.hipsandknees.com/ knee/kneedisease.htm
: www.ergonext.com/aa-bodyworks/ leg.htm
Some Knee Problems

1) Amanda, 14 year old girl presents with pain around the lower border of the left patella. this is increasingly interfering in all energetic activities. She, and her parents, are rather fed up that her promising season as a cross country runner has come to an abrupt halt.

2) Michael is a 48 year old teacher who presents on Monday morning having returned from a weekend of mountain walking in the Lake District. His family having grown up and left home, he and his wife have recently been rediscovering their previous love for long distance walking. As the weekend progressed he found descending steep mountainsides increasingly painful due to pain around both kneecaps. On Sunday a walk had to be curtailed as the pain had become so severe. On the car journey home both knees were very uncomfortable and he had to get into the back of the car to sit with his feet up and knees extended to relieve the pain. 

3) Stephanie is a 25 year old  office worker. She presents with pain around and below her right knee and a locking sensation which occurred last evening at a step aerobics class. She had to leave the class as a result of the pain and this morning she feels the knee has swollen. Her records disclose a note concerning a previous episode when she attended the A&E department: “painful effusion R knee after aerobics,  XR normal, FBC, viscosity, urate normal – rest, tubigrip, naproxen”.

These three patients are different presentations of the patello-femoral pain syndrome

Patello-femoral pain syndome 

Pain occurring in the front of the knee is very common in primary care and is said by some to be rather like low back pain – i.e. often difficult to relate symptoms to a pathological process. There are many potential causes - acute trauma - repetitive trauma - late effects of trauma. There are common problems like pre-patellar bursitis or Osgood-Schlatter’s disease and rare ones like Hoffa’s syndrome. Patello-femoral arthritis occurs in the more mature patient but these problems usually have obvious features, including physical signs, to lead you to the correct diagnosis. However, in the majority of patients with anterior knee pain it proves impossible to demonstrate pathology. 

Anterior knee pain occurs in 30% of adolescents and is commoner in girls, often in both knees and is worse after sport. 

Aggravating activities include squatting and kneeling, swimming breast stroke, jumping, descending stairs and steep hills and sitting with flexed knees - driving and the cinema. The cartilaginous articular surfaces of joints are not well supplied with blood vessels and nerve endings. The latter explains the diffuse nature of the pain, which is felt over, around and below the patella, and the gradual or delayed onset of symptoms with activity, especially in the early stages of injury. 
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                      Site of pain in patello-femoral pain syndrome.

Examination is often unrewarding with only tenderness on compression of the patello-femoral joint and around the margins of the patella.

So what is the explanation for the symptoms?

This is a little complicated and involves understanding some biomechanics – but I will try and make it as simple as possible. 

First of all you need to remember some simple physics concerning levers. Consider the femur as a lever – where is the fulcrum? – On the tibial plateau. The long lever arm – the shaft of the humerus has, at its end, the entire weight of the upper body. At the other (short arm) end the forces produced by body weight multiplied by femur length are counteracted by the quadriceps contractions and are exerted through the patella and its tendon. The forces generated on the quadriceps/patella in ascending and descending hills and stairs are therefore enormous. 
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Secondly you need to know something about how muscles work. Imagine holding a 5kg dumbbell in your hand. Roll up your sleeve to watch your biceps in action. Flex your arm to lift the weight and watch your biceps shorten and bulge – does it  look impressive? This is called a concentric contraction. Now extend your arm and note how your biceps maintains its contraction whilst extending and the weight is lowered. This is an eccentric contraction. When you step up your quadriceps performs a concentric contraction to lift your body weight and conversely performs an eccentric contraction when you step down to lower your body weight. Eccentric contractions are much harder work for the muscle (don’t ask awkward questions like why? – the answer is outside the scope of this lesson!) and so fatigue occurs earlier.

Thirdly you need to now how the balance of the different components of the quadriceps muscle and other factors influence patella movement in flexion and extension of the knee.

[image: image3.wmf]
Normally the combined forces of the quadriceps muscle keep the patella in the centre of the intercondylar groove on the distal femur through knee flexion and extension. However, in certain circumstances the patella moves laterally with resulting friction of the posterior surface of the patella on the lateral edge of the intercondylar groove. 

There are many potential causes of this “mal-tracking” of the patella.   A particularly common situation is the adolescent female growth spurt in which the pelvis widens taking the greater trochanter of the femur with it and increasing the Q - angle at the patella (see above diagram). As the femur lengthens with further growth the Q - angle reduces again and the mal-tracking disappears. Other situations include an imbalance of the different quadriceps muscles with a relative weakness of vastus medialis (which pulls the patella medially correcting the situation in the diagram). This imbalance can occur in many sporting activities where the other quads muscles are developed preferentially to vastus medialis or when vastus medialis becomes more fatigued than the other components of the quadriceps. This latter problem can occur, for example, in unaccustomed and excessive descent of steep hills in the mountain walker or fell runner. Management is therefore mainly a correction of the muscular imbalance with exercises to specifically strengthen and improve endurance in vastus medialis. Temporary relief of symptoms may be achieved by applying tape to the patella to provide a little extra resistance to lateral movement. A physiotherapy referral is therefore appropriate. In the case of the adolescent girl, waiting for normal growth to restore more favourable biomechanics may be all that is necessary.

The patient should modify their activities to allow the symptoms to settle whilst muscular imbalance is being corrected. Avoiding obviously aggravating activities is sensible. Keeping the knee straighter in different activities should be advised - sit next to the aisle in the cinema and extend the knee - raise the saddle on the bicycle to reduce the amount of knee flexion, pedal in easier gears to reduce the compressive forces on the patello-femoral joint.

There are some patients who have a tight fibrous band lateral to the patella which pulls and tilts the patella laterally through knee flexion. These patients fail to improve with physiotherapy and may be referred to an orthopaedic surgeon who may perform a lateral release procedure.

Finally, and not to be forgotten, foot problems – especially the flattened longitudinal arch can cause anterior knee pain as well as other knee problems.

Assessment of foot posture and movement in the gait cycle is important in the assessment of anterior knee pain if the patient fails to rehabilitate. The patient should then be referred to a chiropodist or podiatrist for a biomechanical assessment. 

These problems take time to settle. The articular cartilage does not have a good blood supply and receives its nutritional supplies by diffusion from synovial fluid. Healing is therefore slower than with injuries of more vascular tissues. They require patience and diligent adherence to the exercise programme in addition to possible intervention to modify foot problems.

These problems are best managed by a physiotherapist who deals with musculo-skeletal problems. However, if you wish, you could learn the exercise regime, demonstrate the exercises to your patient and give them a printed exercise sheet that you have acquired from your friendly physiotherapy department. This is 10-15 minutes well spent, saves on referral costs and will cut down on waiting times for physiotherapy.

Drugs play little or no part in the management of this condition – save on prescribing costs. Neither do orthopaedic surgeons who have a disturbing tendency to want to “look inside” the knee and even worse to take surgical Black and Decker equivalents to the articular surface of the patella. Save on surgical referrals and unnecessary procedures. Referral is indicated only for those patients who fail to respond to physiotherapy and who have had any foot problems corrected.

Jemima is a tall, slim, 14 year old girl who is very keen on ballet and gymnastics. She is complaining of bilateral anterior knee pains which seem to be aggravated  by her activities.

Bilateral joint symptoms can suggest systemic disease so keep an open mind on this one.  First of all you need to find out where the pain is. This young lady when asked will describe bilateral patello-femoral pain and in response to your direct questions deny any symptoms suggesting systemic disease. The big clue here is ballet and gymnastics – these two activities attract young ladies who are very flexible – presumably they find it easy to get into all those amazing positions without injuring themselves. Some young ladies have joints that are so flexible they could be described as hypermobile. Benign joint hypermobility syndrome is common and can lead to problems with joints such as patello-femoral pain. For more information visit: 

http://www.hypermobility.org/whatishms.php
And for a patient information leaflet visit : 

http://www.arc.org.uk/about_arth/booklets/6019/6019.htm 

This will give you much useful information as well as the patient.

For further information on anterior knee pain 

Anterior knee pain
And general management of knee pain

self management of knee pain
Taping the patella is useful in patello femoral pain and in OA knee
Effective, safe, cheap treatment for OA knee

'Thought for the day' in the first issue of 'Synovium' warned us all that:

On average 1:1200 patients taking NSAIDS for at least 2 months will die from taking them. (Tramer MR et al. Pain 2000;85:169-82)

So research published in both Rheumatology1 and the BMJ2 describing a randomised controlled trial of knee taping in the management of OA knee comes as a joy. I have yet to work out how many knees could be taped for a month for the cost of a single prescription for a coxib but I am sure it will be many. Hinman and colleagues from Melbourne performed a blinded randomised controlled trial comparing therapeutic taping, neutral taping and no tape in 87 patients with OA knees. A significant improvement in pain and functional ability was found in 73% of the therapeutic group, 49% of the control tape group and 10% of the no tape group. Interestingly the benefits of therapeutic taping persisted for 3 weeks after the tape was removed. What the biomechanical effects of applying sticky tape across the patella, in a certain configuration, are and how pain is relieved remains uncertain. Perhaps it would be better to remain so as an example of artistry in therapy. However, given the lack of side-effects from knee taping (only minor skin irritation reported in 28%) this must surely be considered as an early treatment option. If you want to know how to tape a patella – ask a physiotherapist.

1. Hinman RS, Bennell KL, Crossley KM, McConnell J. Rheumatology (Oxford) 2003;42:865-9. 

2. Hinman RS, Crossley KM, McConnell J, Bennell KL. BMJ 2003;327:135-8.

RCT of patella taping in OA knee
another RCT
and an editorial
Glucosamine 
A recent randomised controlled trial (RCT) from Prague followed up 202 patients with mild to moderate knee osteoarthritis (OA) over 3 years1. Patients were randomised to receive oral glucosamine sulphate (GS) 1500 mg daily or placebo. Symptoms improved modestly with placebo but as much as 20–25% with GS (significant improvement on several validated algo-functional indices). This confirms earlier work. For example, a systematic review including 16 double-blind RCT comparing 1500 mg GS with either NSAID or placebo in knee OA patients (over 2000 total) concluded that GS gave significantly greater pain relief than placebo and at least as much relief as NSAIDs (ibuprofen 400 tds or piroxicam 20 mg daily)2.

The authors of the Drugs and Therapeutics Bulletin also conclude that, on current evidence, it seems reasonable to suggest GS 1500 mg daily as a treatment option for patients with knee OA. It is cheap (about £10 per year) and safe (placebo-level side-effects in trials)3.

What about the claim that GS may slow disease progression? Evidence is currently limited to radiological findings. The use of joint-space narrowing as a measure of disease progression is controversial. Treatment-induced pain reduction may allow greater knee extension and confound measurements. The authors of the Prague study found that fewer patients treated with GS experienced pre-defined severe narrowings; they also looked at osteophyte counts with encouraging early results. Larger and longer studies in a similar vein should clarify whether GS is indeed disease-modifying in knee OA.

1. Pavelka K et al. Arch Intern Med 2002;162:2113-2123
2. Towheed TE et al. In: The Cochrane Library, Issue 4 2002. Oxford: Update Software
3. Drugs and Therapeutics Bulletin 2002;40:81-83

Cartilage protection in osteoarthritis

Patients frequently ask about products advertised in the media as efficacious for joint problems. Two in particular are popular, alone or in combination, for osteoarthritis: glucosamine and chondroitin. 

It is interesting to see that a meta-analysis of trials of the above for hip or knee osteoarthritis has been carried out recently,1 and gives GPs the opportunity to update their advice. The review searched databases, looked for papers via reference lists, questioned experts and interested groups, and sought unpublished data from manufacturers. The studies were assessed independently to meet reasonable entry criteria, had to be of at least 4 weeks' duration, and used comparable, valid outcome measures for pain and function. The results for the two compounds were combined in the presented analysis, with no account being taken of length of treatment or dosage regimes. 

The most convincing results were for glucosamine studies over 3 years showing an improvement in the WOMAC index – a validated, disease-specific assessment of pain and functioning. There was also evidence of a reduction in progression of joint space narrowing over time. Neither compound was associated with more than placebo rates of side-effects (none serious). 

Patients should now be advised that the benefits of glucosamine increase over the long term. It was more difficult to draw conclusions about chondroitin. The data available to the authors of the meta-analysis did not allow them to control for rescue analgesia in all of the trials, use of NSAIDs, different dose regimes, and length of studies. So advice about chondroitin remains provisional. 

1. Richy F, Bruyere O, Ethgen O, Cucherat M, Henrotin Y, Reginster JY. Arch Intern Med 2003;163(13);1514-22. 
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