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Understanding the mechanisms of knee injury re-
quires an awareness of the forces involved in injury
and of the impact on certain structures of these forces’
direction and magnitude. A thorough appreciation of
these mechanisms should facilitate the rehabilitation
program by providing the therapist with I) evaluative
insight, 2) treatment insight, 3) an understanding of
the prognosis, 4) a better chance of preventing recur-
rence of the injury, and 5) information for prevention
of similar injuries to others.

Improving evaluative insight can assist the therapist
in evaluating the problem and in helping the physi-
cian reach a diagnosis. Treatment insight helps the
physical therapist determine treatment indications
and contraindications, such as for positioning of the
patient and selecting treatment techniques for specific
tissues. An understanding of the prognosis will help
the therapist plan realistic goals according to the
patient’s capabilities. Also, the therapist may be able
to determine whether or not injuries of this type can
be prevented in the future. Reinjury can be prevented
by developing a rehabilitation and reconditioning
program to eliminate or decrease abnormal forces. By
understanding three things—position of the limb,
angular velocity of the extremity, and forces at the
time of injury—modifications can be made in
strengthening techniques, equipment, and game rules
so similar injuries to other individuals can be pre-
vented.

The purpose of this paper is to clarify different
mechanisms of injury according to our clinical clas-
sification in order to provide physical therapists a
better understanding of knee trauma.

MICROTRAUMA

Microtrauma is a series of inflammatory reactions
to submaximal loading that eventually produces clin-
ical signs and symptoms. All activities of daily living
cause microtrauma, but the term will be used here to
designate the trauma that produces clinical signs and
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symptoms. The term “inflammatory response to mi-
crotrauma” has been coined to indicate this mecha-
nism of injury. Microtrauma is caused in one of three
ways. The first is through normal forces that occur
about the knee. The second is through excessive
normal forces (overuse syndromes) about the knee.
The third is through excessive loads produced
through abnormal biomechanics.

Normal forces about the knee, such as produced by
walking, can cause an inflammatory response at the
knee if the person is not accustomed to the amount of
walking or to walking on particularly uneven terrain.

Excessive normal forces about the knee can also
cause inflammatory responses. For example, the dif-
fering biomechanical forces that occur during walk-
ing, jogging, and running may cause signs and symp-
toms of an overuse syndrome from increased stress.
As another example, walking creates forces of about
body weight at the patellofemoral joint. Climbing
stairs increases this force to 3.3 times body weight,
and squatting increases the forces to 8 times body
weight.1 Therefore, changes in normal routine, in-
cluding more stair climbing, increasing the speed of
gait, or carrying heavy objects (for example, a golf
bag) can be enough to cause this overuse syndrome.

An instance of abnormal biomechanics of the lower
extremity kinetic chain’s producing microtrauma is
when excessive compensatory pronation causes ex-
cessive medial transverse plane rotations at the knee.
The movement abnormality coupled with activity
results in microtraumatic injury.

Causes of Overuse Syndromes

Excessive normal forces, resulting in overuse syn-
dromes, can be caused by either 1) high repetition,
low load or 2) low repetition, high load.

High repetition, low load occurs, for example, in a
runner who suddenly increases his running from 5
miles to 10 miles a day. Although the body is still
loaded in the same manner, it is loaded many more
times. Because the runner’s foot strikes about 1,500
times per mile, there are an additional 7,500 foot
strikes per day.

Low repetition, high load occurs, for example, in a
high jumper who, although only jumping a dozen
times a day, exerts maximum effort from the involved
musculotendinous units each time he jumps.

One factor involved with the repetition/load mech-
anism of injury is poor conditioning. When tired, an
individual often develops an abnormal gait. Also,
muscular fatigue leads to decreased shock absorption,
which may lead to injuries. Bones may also be un-
conditioned and, after many repetitious forces, suffer
stress or fatigue fractures.

PHYSICAL THERAPY



Other factors influencing the repetition/load mech-
anism of injury involve the well-conditioned individ-
ual. One factor can be small biomechanical dysfunc-
tions that become magnified with high-performance
activities. Some authorities believe that a limb-length
difference as small as one-eighth of an inch can
contribute to biomechanical dysfunction in high-per-
formance activity individuals such as long-distance
runners.>> Well-conditioned individuals often in-
crease their activity levels much more rapidly than
they can physiologically adapt to or accommodate
the increased activity. An example of this is the
runner who doubles his running program too soon.
Yet another factor might be that a person’s total
activity level is greater than the possible physiological
repair. An individual may be continuing to run five
miles a day, but if he is physically active in his job
and participates in several other sports, then his total
activity level may produce an overuse syndrome. The
repetitive microtrauma accumulates and produces the

injury.
Causes of Biomechanical Abnormalities

Many people are biomechanically or physiologi-
cally predisposed to microtrauma. These predisposi-
tions will be examined separately by discussing the
alignment of the foot, tibia, femur, and patella; limb
length; flexibility; strength; and improper technique.
Alignment. The neutral position of the foot is the
most efficient for the functioning of the lower extrem-
ity. Any malalignment causes biomechanical changes
that place abnormal stresses on particular tissues and
produce microtrauma. Examples of foot malalign-
ment are hindfoot varus and valgus and forefoot
varus and valgus, causing ligamentous stress. Also,
abnormal or excessive pronation is a malalignment
that can lead to compensatory positions, as can Mor-
ton’s toe or a short, hypermobile first ray.

Tibial varus or valgus as well as femoral varus or
valgus can also cause excessive stress from the result-
ing malalignment and malfunctioning of the lower
extremity. And if the patella is in a position of alta,
baja, or medial or lateral deviation, the malalignment
can lead to subluxations, pressure syndromes, and
chondromalacia patella.

Limb length. Discrepancies of limb length, either
anatomical or functional, may also cause micro-
trauma. Anatomical leg length is the length of the
limb as measured in a supine position from the an-
terior superior iliac spine to the distal tip of the medial
malleolus. Functional limb length refers to the length
of the limb in a standing or functional position.
Functional limb-length differences can be caused by
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such factors as foot pronation, sacroiliac displace-
ment, or right/left hamstring muscle tightness. Limb-
length differences may cause abnormal stresses from
overstriding or decreased shock absorption and cause
excessive stress at various locations, including the
posterior structures of the knee.?

Flexibility. Insufficient flexibility can also be respon-
sible for microtrauma because of compensatory
changes in the lower extremity kinetic chain. For
example, a tight gastrocnemius muscle can lead to
increased compensatory pronation of the foot. This
results in increased internal rotation of the tibia that
causes an abnormal stress on the patella and the
quadriceps femoris tendon. This leads to peripatellar
soft tissue pain, patellar pain, or patellar tendinitis.
Other lower extremity structures that frequently show
flexibility deficits include the hamstring musculature,
the quadriceps femoris muscle, the hip flexor muscles,
and the iliotibial band.

Strength. Muscular strength and power can also pre-
dispose an individual to microtrauma, strength being
the maximum output capacity of the individual and
power being the rapid expulsion of the force. The
clinician should be aware of 1) the relationship of
strength and power to body weight, 2) agonist/antag-
onist relationships, 3) right/left imbalances, and 4)
total leg strength.*

Improper technique. Another cause of microtrauma
is improper technique. Improper gait, such as over-
striding, which produces heel strike with the knee
extended and thus decreases shock absorption, may
present a problem. Overstriding can lead to posterior
structural stress and strains of the hamstring muscu-
lature. Understriding leads not only to an inefficient
gait, which increases the number of gait cycles, but
also causes decreased shock absorption from starting
too far forward on the foot. Unequal striding causes
an unequal distribution of the biomechanical forces
at the knee. Also classified under improper technique
is change in routine, such as in terrain, distance,
speed, and type of activity.

Manifestation of Microtrauma

The manifestations of microtrauma are 1) strain—
a stretching or tearing of the contractile unit (muscle,
musculotendinous junction, tendon, or the tendoper-
iosteal insertion through Sharpey’s fibers),” 2) inflam-
mation-tendinitis, for example, jumper’s knee or Lar-
sen-Johansson disease, 3) inflammation of the cap-
sule, producing effusion, 4) sprain—stretching or tear-
ing of the noncontractile unit (such as the capsule or
ligament),” 5) chondromalacia patella or the pressure
syndromes, and 6) Osgood-Schlatter’s disease—in-
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