
Meniscus T ear
by Doug Kelsey , PT, PhD
Chief Physical Therapist
Sports Center
Austin, TX  USA

MENISCUS BASICS

A torn meniscus is one of the most common knee 
injuries and occurs twice as often in males as in fe-
males. The peak incidence is in the age range of 31 
to 40 years resulting in over 850,000 surgeries an-
nually.

The meniscus is a 
crescent shaped 
cartilage between 
the tibia (shin 
bone) and femur 
(thigh bone) rests. 
You have one me-
niscus toward the 
inside of your knee 
(also referred to as 
the medial menis-
cus) and one on 
the outside (re-
ferred to as the 
lateral meniscus).

Knee stability and 
absorption of force 
are two primary functions of the meniscus. The me-
niscus protects the underlying articular cartilage 
(cartilage that covers the end of your bones) by 
spreading out the force over a larger area. So, when 
you place weight on your leg, the force travels up 
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your leg into your knee where the meniscus acts like 
an air bag in your car. It slows down the force. Sur-
gical removal of the meniscus reduces the shock 
absorbing capacity of the knee by more than 20% 
and can increase contact pressures in the knee by 
more than 350%. 

The meniscus has a meager blood supply and de-
pends upon diffusion of nutrients through the syno-
vial fluid and a mechanical pumping of nutrients pro-
vided by motion and weight bearing . Both the articu-
lar cartilage and meniscus need motion and con-
trolled force for adequate nutrient exchange and to 
maintain their health.

MENISCUS TEAR

A sudden twist or repeated squatting can tear the 
meniscus. Clients will usually complain of popping, 
catching or clicking and occasionally may feel as if 
the leg will not hold them up. The pain from a mensi-
cus tear is most often from an associated inflamma-
tion of the joint lining (the synovium) or the abnormal 
motion of the meniscus against the lining. The joint
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may swell periodically. This is usually from irritation 
and inflammation of the synovium.

REHABILITATION

 All tissues of the body respond to motion and force 
(or load) in either a positive or negative way. Too little 
motion or too little force and tissues weaken while too 
much motion or too much force, tissues may be in-
jured. The key to eliminating stiffness and aching 
while restoring full functional use of the leg is in find-
ing the precise combination of load and force that 
serves as a biologic booster helping cartilage heal 
and grow stronger. We refer to this range of motion 
and force as the Magic Zone. 

Find the right load, the right number of repeti -
tions, the right movement and things begin to im -
prove.  And, it really does feel like magic. It seems 

almost too simple but it is this combination of load 
and motion that creates the magic of cartilage heal-
ing.

Articular cartilage and the meniscus is composed of a 
fibrous mesh that tightly binds water. Imagine a fish-
ing net with a lot of small rocks in it. The rocks are like 
the water molecules and the net is like the fibrous 
mesh of cartilage. As long as the net is strong and the 
holes in the net are smaller than the rocks, the net 
can hold a lot of rocks. But, if the net is weak or has 
holes that are too large, the net will fail and some of 
the rocks will fall out. This is essentially what healthy 
cartilage is like. It’s ability to hold the water creates a 
lot of cushioning. Soft, injured or diseased cartilage is 
like a weak fishing net with holes in it. When you 
place a load on this netting, the water leaks out and 
the cushioning effect diminishes.
 
Unlike other cells in the body , cartilage cells 
communicate with each other via pressure. For 
example, when you cut your skin, cells can determine 
what to do (who needs to clean up and who needs to 
produce new cells) by their close proximity and blood 
availability. Cartilage cells are not as close together 
and they do not have a blood “highway” to transport 
themselves to the injured area. Cartilage cells deter-
mine what to do based on the “volume” of the pres-
sure signal. With high pressures, cells begin to disin-
tegrate. If the pressure is very low, cells fail to pro-
duce the substance they need to bind the water. So, 
in one case, your cartilage begins to come apart (too 
much pressure and holes develop in the netting) or, in 
the other case, the cushioning is too low because of 
the inability to bind up enough water.

To strengthen cartilage, you have to first know 
how much pressure the joint can tolerate.  This, in 
a sense, is a strength test of the joint. Just like you 
would determine the strength of your arm muscles 
when you begin muscle training, you also need to 
know the strength of your cartilage.
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We accomplish this by using certain tools that reduce 
the effect of gravity. We need to know how much 
force you can comfortably place on your leg while 
performing a squatting motion. We use a Variable 
Incline Plane (VIP) in most cases to find this force (A 
Total Gym is a VIP - see figure below). Each level of 

the VIP corresponds to a certain percentage of body 
weight. By raising or lowering the VIP , we can in -
crease or decrease the resulting force on the leg 
and identify a pain free load level we refer to as 
your Load T olerance.  Identifying the Load Tolerance 
is a critical step. The matrix needs pressure but if you 
exceed your pain threshold the mechanical force on 
the matrix will be too great. The result will be a con-
tinued weakening of the cartilage.

For example, assume you are 6 feet tall and weigh 
200 pounds and our Load Tolerance Test identifies 
your pain free threshold for squatting on your right 
knee at 120 pounds. This means that every time you 
go up a flight of stairs, you overload your knee by 80 
pounds. (200 lbs. - 120 lbs. = 80 lbs.). If you jog, you 
overload your knee even more since jogging creates 
an increased load on the knee of 3-6 times your body 
weight. Since your Load Tolerance is 120 pounds, 
jogging over loads your knee anywhere from 240 to 
480 pounds (80 lbs. x 3 = 240 lbs.)! No wonder you 
hurt.

WHERE TO START

To get started on reducing your stiffness and swelling 
and rebuilding your knee’s weight bearing ability, we 
suggest the following:
1. Control swelling:  Get off your feet at least three 
times per day with your foot above the level of your 
heart for at least ten minutes. A compression garment 
(either compression sock or a neoprene knee sleeve) 
may also help control and reduce swelling.
2. Drink adequate amount of fluids:  You need at 
least 64 fluid ounces of fluid per day up to 50% of 
your body weight in ounces per day.
3. Add glucosamine to your diet:  Glucosamine is a 
form of an amino sugar that has been shown to re-
duce symptoms and improve the architecture of carti-
lage. Dosage is based on body weight and should be 
divided into two doses per day.
 Up to 150 pounds: 1500 mg
 Over 150 pounds: 2000 mg
4. Add omega three fatty acids (OTF A) to your 
diet:  OTFA are a natural anti-inflammatory and have 
been shown to be effective in combating joint disease 
symptoms.
5. Move gently and often:  A gentle, assisted motion 
of the knee is better than an active, unassisted motion 
of the knee in the early phases of your rebuilding pro-
gram. Peddling a stationary bike performing most of 
the work with your opposite leg is a good example of 
a partially assisted movement. This type of exercise is 
very important and it is this step where many people 
make a mistake. They try too hard, and do too much. 
Cartilage is nudged into health not pushed.  In fact, 
in 1999, a group of researchers reported that patients 
with a full thickness defect of the cartilage (injury that 
penetrates through the cartilage to bone) responded 
much better to the use of controlled motion than a 
control group who performed active motion.  Just the 
weight of the leg is too great for the young cartilage 
cells to withstand.  Imagine what happens when you 
add some resistance like lifting weights, using a leg 
press or knee extension machine.
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THE TIMELINE

We all would like to heal faster and with less effort but 
cartilage is one tissue you simply cannot rush. Be-
cause cartilage has no blood supply, it heals very 
slowly. Research has proven that cartilage re -
quires 1000’ s of repetitions of movement per ses -
sion to change it’ s thickness and resistance to 
compression .  The meniscus is no different. In some 
cases, though, large, unstable tears must be surgi-
cally removed. If surgery is required, remember that 
your joint needs special attention as you will lose 
some percentage of shock absorbing ability (20% or 
more depending on how much of the meniscus is re-
moved). You can expect to spend several months re-
storing full weight bearing capacity and must exercise 
2-3 days per week consistently to maintain your im-
provements. In some cases of very advanced joint 
disease or complete removal of the meniscus, you 
may not be able to achieve full weight bearing ability. 
But, you can dramatically improve how you feel and 
what you can do .

SUMMARY
The meniscus helps keep your knee stable and adds 
shock absorbing capability. Following injury, functional 
restoration is possible using a combination of con-
trolled motion and force: exercising in the “Magic 
Zone”.
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