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KNEE JOINT STRUCTURE AND FUNCTION

Type of Joint:

It is a hinge joint designed primarily to bend front to back.

Bones that Comprise the Joint:

Formed by the upper thigh bone (femur) and the larger of the two lower leg bones (tibia).  The kneecap (patella) also glides around the front of the femur.

Grease and Lubrication:
Throughout the knee there are 12 strategically placed pads (bursae sacs) filled with joint WD-40 (synovial fluid).  The grease (synovial fluid) is released from the bursae sacks during rhythmical knee movements that stimulate the fluids secretion.  During periods of inactivity the joint dries and cools and comfortable full range movement declines.  After prolonged years of rhythmical movement during exercise the body can manufacture additional bursae sacs called false bursae sacs.  A secondary role of synovial fluid beyond lubrication is the absorption and breakdown of debris within the joint to ensure smooth unrestricted movements.

Cartilage:
Between the upper and lower leg bones are two very thick cushions called the meniscus cartilage.


Functions:  To keep the bones separated and provide shock absorption during movement. To act as storage sponge for synovial fluid and to release the synovial fluid during weight bearing activities.


Problem:  Torn cartilage from incorrect knee movements frequently results in a loose flap of the cartilage catching in the joint and temporarily but repeatedly locking up all knee movements.


Solution:  1) Allow the bones over time to grind up the loose flap of cartilage.  Caution—could cause a greater tear.  2) Through arthroscopic surgery (small holes strategically poked into the knee) a tool is inserted to trim away the loose flap.  Caution—180,000 Americans were killed by medical accidents in 1998, according to the AMA.


Problem:  Torn cartilage may allow bone on bone contact. The body interprets this contact as a broken bone and begins to fuse the bones together with random bone growths called osteophytes.  This is osteoarthritis.


Solution:  1) Don’t get overweight. 2) Avoid high-speed directional change activities.  3) Keep the joint well lubricated with smooth rhythmical non-pounding knee activities (water exercise, biking, light resistance training).  4) Keep the muscles around the joint strong to support and bear load (correct resistance training in the 20-25 reps range).  5) Drink plenty of liquids (eight 8 oz. glasses of water per day) to restore synovial fluid.  6) Eat a balanced diet and supplement with glucosamine chondriten.


Problem:  The strong, glassy, slick cartilage under the kneecap has become rough and makes a grinding sound upon bending (chondromalacia patella).


Solution:  1) Keep feet flat and knees directly over ankles when squatting.  Avoid forward knee-jut squatting positions. 2) Keep all the front thigh muscles (quadriceps) strong but particularly the lower inner one called the vastus medialis.  Leg extension, squats, side step ups.  Remember light weight and good form.

Ligaments:

Ligaments are the tough semi-elastic strapping tape that runs from one bone to its neighbor offering strength and stability to the joint.  Ligaments are more flexible than tendons and can stretch to about 6% beyond their normal resting length before the fibers are permanently stretched and the ligament won’t recoil to its normal position.  If the ligament is stretched even farther it will partially or completely tear.  A partially torn ligament will self-repair given an adequate blood supply and avoidance of excessive irritation that retards the healing process.

Side to Side Knee Stability:
The medial or inside portion of the knee has a 4” long strapping band called the medial collateral ligament.  The outside or lateral portion of the knee is supported by a narrower 2” long strapping tape called the lateral collateral ligament.


Problem:  A direct hit to the lateral or outer aspect of the knee can stretch and/or tear the medial collateral ligament.


Solution:  keep all the leg muscles strong.  Avoid football.

Front to Back Knee Stability:
Inside the actual knee joint are two ½-1” long ligaments known as the cruciate ligaments.  They form a cross inside the knee that looks like a crucifix thus the name, the cruciate ligaments.  The front one is referred to as the anterior cruciate ligament and the one in back is referred to as the posterior cruciate ligament.

The anterior cruciate ligament keeps the knee for hyperextending.  The posterior cruciate ligament restricts a forward glide or shearing movement of the femur.  Together the act to restrict knee rotation.

Muscles and Tendons:
 The muscles that surround the knee joint provide the primary stability of the knee.  For the knee to remain strong and healthy it is essential that all the supporting muscles be consistently trained for strength, flexibility, endurance, and coordinated balanced movement. Adequate leg strength has been achieved when you can squat 75 times without interruption to a normal toilet seat height and you experience no delayed onset muscle soreness in any body part.

Tendons are the non-contracting attachment ends that secure the muscles to the bones.


Problem:  Repeated ballistic knee movements (basketball) have caused inflammation and pain in the tendon directly above the kneecap (quadriceps tendon).


Solution:  Allow 5-10 minutes of warm-up with slow speed non-ballistic rhythmic knee movements followed by gentle static stretching.  Gradually increase the strength in the supporting leg muscles through movement specific exercises that mimic the actual task.  Always move the joint in its design pathway.  Avoid all forward knee jut squatting.

Final Considerations:

Direct pressure on the knee joint from kneeling on a hard surface is a prime source of injury to all connective tissue.  Avoid this position whenever possible and use adequate padding between the knee and the hard surface when it is not possible.

The human body possesses the ability for self-repair in partially torn muscles, tendons, ligaments and even portions of the meniscus cartilage.  However, this self-repair process requires an adequate blood supply and the avoidance of any activity that exceeds the current load limit of the damaged tissue causing an internal scab pick reirritate scenario.  The research is clear that rhythmical knee movements performend in the pain free range of motion will provide grease and heat to the joint and surrounding soft tissue.  This strategically applied grease and heat is all that is required in most soft tissue injuries to restore complete pain free function to the injured body part.
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