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Knee pain, in its most generalized definition, is experienced by millions of people of all ages and in
every walk of life. Its effect on lifestyle can range from slightly uncomfortable on a periodic basis to
total debilitation. Treatment options reflect the level of severity: from a symptom-masking, over-
the-counter pain reliever for the mildest cases; to chiropractic treatment and rehabilitative
therapy; all the way to reconstructive surgery for the most damaging situations. As in many
musculoskeletal conditions, early intervention and treatment can often prevent more serious
problems later on.

A recent study covered in Reuters Health found that "while 85 percent of patients who underwent
surgery showed clinically-significant improvement after one year, so did 67 percent assigned to a
combination of supervised exercise, use of insoles, pain medication, education and dietary advice."
Knee surgery is a serious, invasive procedure with well-documented risks (pain medication comes
with its own set of risks). One percent of patients die within 90 days of their procedure, and

approximately one in five have residual pain at least six months after the fact.1-2

As chiropractors, we can offer powerful, noninvasive alternatives. Let's target one specific knee
condition (patellofemoral pain syndrome), offer a possible indicator for predicting patients at risk
(Q-angle measurement) and suggest adjunctive treatment options (rehab exercises and orthotic
support) that have well-documented rates of success.

PFPS Basics

http://medical-dictionary.thefreedictionary.com/Q+angle


Patellofemoral pain syndrome (PFPS) is a common problem that occurs with mild malalignment of

the extensor mechanism of the knee or as a result of repetitive microtrauma from overuse.1

Malalignment often occurs when the patient has a weak vastus medialis.2 Patients most often
present with retropatellar or peripatellar knee pain, which becomes especially noticeable when

they climb or descend stairs.3

There are many effects in these cases including an altered Q-angle, pes planus or cavus, tight
hamstrings and a tight iliotibial band. Malalignment also can cause subluxation and patellar

dislocation. For children, patellofemoral pain can be caused by trauma.4

The Q-Angle Connection

The angle formed by the force of the quadriceps femoris muscle on the base of the patella and the
line of pull of the patellar ligament on the apex of the patella is called the quadriceps femoris

angle, or "Q-angle."4-5 An abnormally high Q-angle has been implicated as a source of several knee

disorders,6-7 including PFPS.4 Additionally, this is one of several factors associated with an

increased incidence of chondromalacia patellae and patellar tracking dysfunction.8-9

Q-Angle Measurement

In clinical practice, the Q-angle is measured by drawing an imaginary line from the anterosuperior
iliac spine (ASIS) to the center of the patella, and from the center of the patella to the tibial
tuberosity. Most investigators measure the Q-angle in the supine position, but some measure it in
the standing position, and others do not specify.

Standing postural variations, such as increased foot pronation and genu valgum, are thought to

http://www.dynamicchiropractic.com/mpacms/dc/article.php?id=18320


have an influence on the Q-angle and patellofemoral function.10-12 Because weight-bearing and
locomotion are the knee's most vital functions, the relationship of the supine and standing Q-angle

measurement is an important consideration.13 Standardizing the position of the foot and procedures

for measuring the Q-angle is recommended.7,12

A variety of "normal" Q-angle values, ranging from 8-17 degrees, has been offered in the literature.

Generally, women have higher Q-angles than men,6,14 which most authorities attribute to their
wider pelvic base, resulting in a more lateral proximal reference point. Optimum measurement for

males is 8-12 degrees; for females, 12-15 degrees.6-7 Q-angles higher than 15 degrees for men and

20 degrees for women are considered clinically abnormal.14

Biomechanics

Biomechanical disturbances of the lower extremity can be the cause of many cases of chronic knee

pain.15-16 Excessive rotation of the bones, both internal and external, as well as muscular imbalance,
can contribute to or aggravate a range of conditions, particularly those involving the patella. In
discussing clinical examination techniques, it was noted that subtalar joint pronation may

accompany certain disorders, such as PFPS.17 An increased Q-angle is one indication of foot
pronation.

In normal gait, a natural inward rotation of the foot occurs at heel strike. The tibia immediately
rotates internally, with the femur moving slightly as well. This normal rotation of the foot should

not exceed 8 degrees while walking or 12 degrees while running to maintain optimal function.18

Excessive pronation is transmitted to the tibia and femur, where inward rotation jeopardizes the
patellofemoral complex. Normal interaction with the patellar tendon and quadriceps keeps the
patella directly superior in the femoral groove. A patellar subluxation, or disturbance of its normal
juxtaposition to surrounding structures, frequently results. Then, the apex of the patella moves
medially and the whole structure moves laterally. In clinical practice, observations of these knee
conditions may be attributed to excessive pronation or supination of the foot.

Alterations in normal biomechanics of the lower kinetic chain can predispose patients to premature
degenerative disease in the lower lumbar spine, hip, knee, foot or ankle. Consequently, extensive
degenerative disease of the medial and retropatellar compartments of the knee may result from
long-standing foot pronation and chronic dysfunction of the lower limb.

Exercise Application

Patients presenting with PFPS can benefit from strengthening exercises. According to Kannus and
Niittymaki, quadriceps rehabilitation is worth trying for every patient (70 percent experienced
complete recovery) regardless of age, sex, body composition, athletic level, duration of symptoms,

or biomechanical malalignments in the lower extremities.20 Developing knee muscles helps stabilize

the joint and lower the incidence of serious knee injury.21 Exercise further protects the knee's
biomechanical integrity by aiding ligament function. The ligaments are the secondary stabilizer of
the joint.

A number of leading manufacturers offer therapeutic exercise systems that enable the patient to
perform a range of movements to build strength in muscle groups interacting with the knee. Look



for a system that is easy to use at home and affords pain-free movement, which benefits a number
of chronic knee conditions.

The exercise program begins without direct involvement of the knee joint itself. Linear hip
movement should be prescribed initially. Those muscles which interact with knee can gain
strength, which begins to build stability in the knee.

The second phase of exercise works the knee in its four basic motions: flexion, extension, and
internal and external rotation. Activities should be undertaken only when the patient is free of pain.
Under no circumstance should these exercises cause pain in the knee or other involved area.

Orthotic Support

Functional orthotics can correct pedal imbalances which can cause excessive pronation or
supination, and can play a major role in preventing many overuse injuries. In-shoe orthotics have

been called "the only method of controlling overpronation at the subtalar joint."22 Blake and Denton
performed a retrospective study of 180 patients (primarily runners) receiving functional foot

orthoses.23 The diagnoses included foot / ankle, knee, leg and hip conditions. The success rate (a
response of "definitely helped") was 70 percent.

D'Amico and Rubin11 found a highly significant reduction of the Q-angle when orthotics were used.
The mean Q-angle was reduced from 17.6 degrees to 11.6 degrees.

Yochum demonstrated an example of the benefits of corrective orthotics in reducing pelvic

unleveling.24 A pre-orthotics radiograph showed a 15.5 mm leg-length insufficiency (LLI) on the
right. This deficiency was reduced to 4 mm on the follow-up radiograph, taken with the patient
wearing a custom-made, flexible orthotic. Not only was the pelvic deficiency markedly reduced, but
the right compensatory listing of the lower lumbar spine also diminished.

Cases of excessive pronation and supination will need an effective shock-absorption material built
into the orthotic to help dissipate shock forces. Look for the newer, innovative shock-absorbing
material available in leading orthotics. The kind I prefer can dissipate more than 90 percent of the
energy of deformation, yet fully return to shape on removal of the force; well within the interval
between steps.

Take-Home Points

An abnormally high Q-angle has been implicated as a source of several knee disorders, including
patellofemoral pain syndrome. A Q-angle higher than the normal average is one indication the
patient may have some type of biomechanical disorder in the lower extremities, with foot pronation
a likely candidate. Rehabilitative exercise helps build strength in affected muscle groups, while
functional orthotics have been shown to reduce the severity of the Q-angle, restoring it to more
normal levels. They also can play an important role in preventing many overuse injuries.
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