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1.  Bone

2.  Cartilage

3.  Elasticity

Age  25 Age 55

Bone Mass Decreases:

Bone LossðApprox 1%/year 
½ % yearly age 25 ð40.
After age 30; 60 ð30 = 30(0.01) = 30% bone 
loss

With age :

ÁThe articular cartilage starts to thin.  Resulting in 
osteoarthritic changes and articular deficits.

ÁThe meniscus cartilage becomes more brittle.  
Resulting in the increase of meniscal tears

The aging athlete looses elasticity in soft tissue, 
connective tissue, ligaments, tendons and bone.
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- Articular cartilage  òcrumblesó

- Meniscus becomes  brittle

- Ligaments (i.e ACL) take less force to rupture

- Bony Pain becomes more of a problem!

1) Chemical

2) Mechanical Inside 
the Knee

3) Mechanical Outside 
the Knee

4) *Biological/Bony       
Pain

Á Septic Arthritis
Á Crystal Deposition Disease

i) Gout
ii) Chondrocalcinosis

(Pseudogout)
Á Inflammatory Arthropathies

i) Rheumatoid   
Arthritis

ii) Reiterõs 
Syndrome

iii) Psoriatic
iiii ) RSD

Á Miscellaneous - Lyme, 
Fungal, TB, PVNS

Á Cartilage pathology

Á Meniscal pathology

Á ACL/PCL pathology

Á MCL/LCL/PLC pathology

Á Patellofemoral pathology

Å Commonly seen in 
runners

Å Frequent areas of low 
vascularity (Overuse 
Syndromes)

Å With loss of normal 
biomechanics, a 
systematic and 
predictable òshutdownó 
of neural pathways is 
experienced

Å Dull, achy pain 

Å May follow traumatic 
incident (ACL rupture) 
or may be 
nontraumatic and 
insidious (Degenerative 
meniscal tear)

Å Examination frequently 
reveals increased 
warmth to the touch
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Envelope of Function Dye 1996

Å Conceptualizes knee as transmission which accepts 
transfers, and dissipates joint loads

Å Envelope describes a range (magnitude and frequency) of 
loading that is compatible with tissue homeostasis

Å Loading in this region can cause painful 
osseous remodeling associated with the initial 
stages of a stress fracture

Å Evident as increased activity on technetium 
scintiscans before any structural changes are 
noted on radiographs; b/c of increased 
metabolic activity 

Å These sites may return to homeostasis, as 
documented by normal scintigraphic activity, 
following non -operative treatment primarily 
involving a reduction of loading

Å If more energy is placed across a joint, a second 
threshold is reached: the lower limit of the zone 
of structural failure. 

Å Such high loads result in overt macrostructural 
failure of at least one component of a joint or 
musculoskeletal system

Å Injuries include rupture of the anterior cruciate 
ligament or a fracture of the tibial plateau.

Å A single high -load event, such as 
an acute rupture of the ACL, can 
result in marked and immediate 
diminution of the envelope of 
that knee

Å Felt to be secondary to the effects 
of complex neuromuscular 
mechanisms providing improved 
dynamic control of the injured 
knee

Å Time and rehab alone may allow 
functions like biking and 
swimming to be carried out 
within the envelope of 
homeostasis

Å However, it is possible that only 
a certain additional percentage of 
the preinjury envelope of 
function can be restored by 
reconstruction in such a patient 
because the reconstruction may 
not correct all of the pathological 
changes in the joint.  These 
changes often include damage of 
subchondral bone, articular 
cartilage, and menisci; synovitis; 
and injury of the components of 
the neuromuscular system and 
other static restraints 

http://www.ejbjs.org/content/vol80/issue9/images/large/JBJA0800913800L02.jpeg
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Å Walking = 3 X B.W. across knee
Å Ex: 100kg 60 y/o male walks 1000 steps/day = 300,000 kg/day

Bone LossðApprox 1%/year 
after age 30; 60 ð30 = 30(0.01) = 30% bone loss

Meniscal tear increases the stress å 65% because of loss of absorption/hoop 
stress

300,000 X .6 = 180,000 kg

Total: 480,000 kg/day on bone that is 30% weaker than ònormaló bone

Excessive activity out of òthe envelopeó will result in microfracture (stress 
fracture) and persistent bony pain.

Å What does this 
mean?

You must rehab your 
patients 
appropriately and 
take into 
consideration age, 
weight, activity 
level, and 
examination.


