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Abstract

Introduction: Knee pain is one of the commonest disabling diseases of the elderly people. It has been taken for granted that it is a degenerative problem 
related to curtilage thinning, and the pathology does not involve much inflammatory process. Osteoarthritis is therefore the most popular term used.

Causes of osteoarthritis of the knee: Apart from in-born structural varieties that affects the function of the knee joint, many other causes have been 
described: “cartilage derived”, “ligament derived”, “meniscal derived”, “bone derived” and “synovial derived” pathologies, all basing on structural changes 
involved.

There is an important dynamic mechanism that maintains a balanced functional position between the medial and lateral compartments of the knee joint 
irrespective of existing structural imperfections: the proprioceptive afferent receptor -cerebral autonomous output circuit. Proprioceptive receptors in the 
muscles, tendons, and joint capsules are detecting all the time the detail positions of the joint components in relation to the standing posture of the individual. 
They send messages up to the brain so that outputs of muscular adjustments are sent down to initiate chain reactions to maintain the joint in balanced harmony 
irrespective of structural imperfections. 

Evidences of the proprioceptive protection of joints through an autonomous neurological circuit have been proven anatomically, clinically, and also through 
studies on other joints e.g. the trapezio-metacarpal joint of the thumb.

Discussion: It is therefore appropriate to introduce training activities to boost up the balancing dynamics around the knee joint, particularly for the early 
clinical presentations of osteoarthritis to prevent deterioration; and also before and after appropriate structural corrections, in order to maintain its functional 
integrity.

ABBREVIATIONS
OA: Degenerative Arthritis; ABT: Autonomous Balance 

Training

INTRODUCTION
Knee pain that follows ageing is often interpreted as 

‘degenerative arthritis’ (OA), or sometimes, to stress the minimal 
inflammation involved, ‘Osteoarthritis’. Data around the world do 
illustrate that although OA does not lead to disability in all those 
who have clinical signs of joint damage; its impact on activities of 
daily living is enormous. The risk of disability attributable to knee 
OA in the elderly is as great as that attributable to cardiovascular 
disease and other medical conditions [1-3].

Apart from the degenerative cause, knee arthritis in the 
elderlies has been labeled as a cartilage disease. Undoubtedly, in 
all such cases, plain radiography always shows thinning down of 
the articular facet as the first stage of degeneration, to be followed 
by appearances of osteophytes and displacements [4].

Is cartilage degeneration or degradation the only cause of 

osteoarthritis? Or the result of some derangement within the 
joint? [5].

The fact is: most osteoarthritis of the knee first present with 
medial condylar involvement, suggesting that unequal stress 
between the lateral and medial side of the knee (more on the 
medial side) could be the main cause [7-9].

Structural Variations-Common Deformity: Genu 
Varum

Babies born with bow legs or genu varum worry the parents 
only if the deformity is severe and obvious. Under such situations, 
surgeons’ advice could be close observation until walking starts 
to allow the decision of surgical correction or continuation of 
observation [10]. The mild cases are allowed to grow normally 
without special care.

While reaching adulthood many individuals might have 
different degrees of varum deformity of their knees which escape 
special attention. There must be hereditary, familial and racial 
differences affecting the alignment of the leg so that the angle 
between the femur and tibia could be valgus or varus [10].
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Other causes of Osteoarthritis

For the adult suffering from knee pain, depending on the 
symptomatology and radiographic details, the arthritis has been 
interpreted as “cartilage derived” [11,12]; “ligament derived” 
[4,13]; “Meniscal-derived” [14,15]; “Bone-derived” [16,17] and 
“Synovial derived” [18,19].

These interpretations are all based on the analyses of specific 
cases. The simple interpretation takes care of the anatomical and 
pathological picture, without consideration of other functional 
processes that might have led to the outcome.

In the clinical situation, osteoarthritis of the knee commonly 
presents with early medial compartmental involvement coupled 
with different degrees of varum alignment. The stress imbalance 
resulting from the different structural forms of the medial and 
lateral compartments could be the cause of more cartilage 
wearing on the medical side. Yet, why do many other cases with 
similar structural differences do not develop arthritis clinically? 
It could be true that varum knees are more prone to medial 
meniscal injuries in sports activities [20] which however, are not 
always the prerequisite of knee arthritis.

Balancing Mechanisms Maintaining Knee Joint 
Stabilities have an important role

Structural morphology does affect joint stability which is 
constantly under the vertical gravitational pull. However, apart 
from the gravitational force, muscles responsible for the different 
motions of the joint are at the same time activated to counteract 
harmful influences of the natural gravitation, so that the two 
compartments of the knee are kept at balance.

This sophisticated balancing influence is activated via an 
effective proprioceptive afferent receptor-cerebral autonomous 
output circuit [21].

The proprioceptive receptors detect the detail positions of the 
joint relevant to the stance of the individual and are responsible 
to send messages up to the brain so that orders of muscular 
adjustments are sent down the spinal cord to allow a coordinated 
response from the muscles responsible for the smooth function 
of the joint. With this effective adjustments of muscular pulls, the 
joint stays in balanced harmony although structurally it might not 
be in the best position to do so because of in-born compartmental 
differences or chronic stress damages.

If the medial articular surfaces are thinner than its lateral 
counterparts, a stronger compressing pull on the lateral side and 
a simultaneous decompressing lift on the medical side would 
satisfy the need of keeping the medial and lateral inter-articular 
spaces at a better balance [21,22].

Most proprioceptive receptors are contained at the ends of 
the muscle insertions, joint capsules and both ends of ligaments. 
They regularly send up messages to the brain which actively 
arranges equalizing muscular pulls. Disuse of joints and aging 
result in a deterioration of proprioceptive activities which fail to 
keep a dynamic balance of the joint, thus failing to protect it from 
developing degenerative arthritis [23- 25].

Other evidences of proprioceptive protection of joints 
through an autonomous neurological circuit.

In contrast to the free nerve endings of sensory or motor 
function, the role of the proprioceptive sensors is to provide 
information of our actual motor performance (the afferent copy of 
our movements) compared to the efferent motor program, which 
is activated by our will to move. These include proprioceptors 
in the skin (e.g., Meissner corpuscles), muscles (annulospiral 
and flower-spray endings of the muscle spindles), Golgi tendon 
organs, and Ruffini end organs and Pacinian corpuscles in the 
superficial and deep layers of the joint capsule. Elderly people 
may have slow reflexes, lax joints, joint incongruity, and loss of 
muscle power; obesity, alcohol and medicinal use: all affecting 
the proprioceptive responses. Degenerative arthritis is therefore 
the result of the poor capacity for repair and remodeling of the 
musculoskeletal tissues [26].

A clinical study on 2243 subjects suffering from early 
knee osteoarthritis from baseline to 30 months’ follow up 
was completed in 2009, looking at the relationship between 
proprioceptive acuity of the subjects with pain and functional 
limitations. Results showed that at baseline, proprioceptive 
acuity was associated with less pain and functional limitations. 
Longitudinally, proprioceptive acuity was related only modestly 
to changes in pain and function. These effects were not 
associated with X-ray changes over time. 30 months follow-up 
was not too long, however, the effects of proprioceptive acuity on 
osteoarthritis were shown [27].

With regard to joints other than the knee, the trapezio-
metacarpal joint of the thumb has been intensely studied to 
explain why it is frequently affected with osteoarthritis. Its 
frequent, multidirectional movements must be the major cause. 
On top of this, copious proprioceptive receptors are found in 
the ligaments, capsules, synovia and artilages related to this 
joint, which is also affected by relaxin receptors to circulating 
relaxin. Unbalanced proprioceptive responses therefore, could 
be contributing towards the arthritis of this joint [28].

Practical Training to boost up balancing activities around the 
knee joint.

Since proprioceptive responses on the knee joint could be 
important for the progress of osteoarthritis, attention should 
be focused on practical means of boosting up proprioceptive 
sensitivities so that joint stability could be better maintained. 
At least two systems of training are commonly practiced. First, 
training to prevent fall among the elderly people. And second, 
stance training with semi-flexed knees practiced by oriental 
(Chinese and Japanese) martial art practitioners [29,30]. Fall 
prevention training advocates stance with semi-flexed Knees 
and Tandem walking both of which actively stimulate the 
proprioceptive receptors around the knee (Figure 1). Martial art 
practitioners also stress the importance of semi-flexion of the 
knees so that their stance could be more stable when preparing 
to act or getting ready for unexpected pushes (Figure 2).

DISCUSSION 
When the Autonomous Balance Mechanisms around the 

knee are comprehensively considered, the orthopedic surgeon 
might extend his vision in the overall planning for the care of his 
patients suffering from osteoarthritis.
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In the severe cases of genu varum deformities in the children, 
early structural correction needs to be considered since the 
morphological defect would not be able to resist continuous 
gravitational insults.

CONCLUSION
In the early presentation of knee pain among the elderlies 

before involvement of both medial and lateral sides, the inter-
articular spaces between the femoral and tibial condyles of the 
medial and lateral compartments should be carefully analyzed, 
and managed accordingly: -

(i)	 Very mild narrowing of the medial compartment - active 
autonomous balance training (ABT) should be coupled 
with observations.

(ii)	Moderate narrowing of medial compartment - ABT could 
be followed with fibular shortening to release medial 
stress [31].

(iii)	 Severe narrowings- Proper balancing supra patellar 
tendon tibial osteotomy could be considered [32].

It should be clear that most age related osteoarthritis is 
not a primary cartilage disorder. Instead, it actually results 
from the imbalance between the lateral and medial condylar 
interspaces. Effective proprioceptive training could create a state 
of auto-adjustment and better balance, thus preventing further 
deterioration.

In the current popular consideration of stem cell transplant 
to reconstruct the collapsed cartilage, total success would 
be doubtful since the damaged cartilage is not the primary 
cause but the result of unbalanced stress. Repaired cartilage is 
deemed to collapse again as long as the cause remains. As long 
as the causative mechanical stress persists, artificial cartilage 
regeneration will tend to be short lived [33].
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