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Summary

Patellofemoral pain syndrome is one of the most common disorders of the knee, accounting for 25% of knee
injuries seen in a sports medicine clinic.

The causes of patellofemoral problems are multifactorial, including abnormal patellofemoral joint mechanics,
lower kinetic chain alterations, and overuse.

M3IAH3AO

Patients typically note the insidious onset of an ill-defined ache localized to the anterior knee behind the
patella.

There is no one physical exam or imaging test that is a standard for diagnosis.

Treatment is focused on activity modification and correction of specific risk factors.

Nonoperative treatment is successful in the majority of cases.

Definition

Patellofemoral pain syndrome is defined as knee pain resulting from mechanical and biochemical changes to
the patellofemoral joint.
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Epidemiology

Patellofemoral pain syndrome is one of the most common disorders of the knee, accounting for 25% of knee
injuries seen in the sports medicine clinic.[1] It is most common in the second and third decade of life. In
one study of athletic patients over a 7-year period in the US, 7.4% of all male injuries (and 18.1% of knee
injuries) and 19.6% of all female injuries (and 33.2% of knee injuries) were diagnosed as patellofemoral pain
syndrome.[2] In a Canadian study of patients with running-related injuries, the most common complaint was
patellofemoral pain (16.5%), and, of these, 38% were men and 62% were women.[3]

Etiology

Many theories have been proposed to explain the cause of patellofemoral pain.[4] The exact etiology is
unknown, but it is likely to be multifactorial with contributing factors including:[5] [6]

« Abnormal patellofemoral joint mechanics

+ Bony and structural abnormalities
+ Tightness of soft tissue structures
» Decreased patellar mobility
» Quadriceps muscle weakness
+ Altered lower-extremity alignment and/or motion

+ Subtalar joint pronation
+ Excessive hip internal rotation
+ Hip abductors weakness
+ Gait deviations
» Overuse

+ Training errors.

Pathophysiology

The pathophysiology of patellofemoral pain is not well understood.

Normal patellar tracking requires a balance of forces acting on the patella. If any force is too large or too
small, the movement of the patella may be altered, thereby placing additional stresses on joint soft tissue. As
the stress exceeds the tissue's mechanical strength, microdamage, inflammation, and pain result.[7] Delayed
onset of vastus medialis activity compared with that of vastus lateralis may lead to an imbalance in muscle
forces and subsequent patellar maltracking. A statistically significant correlation has been found between
measures of patellar maltracking (patellar tilt and bisect offset) and delay in vastus medialis activation in
patients with patellofemoral pain.[8]

Excessive stress or normal stress applied in an abnormal direction to the cartilage, with resultant
deformation, can transmit abnormal shear stress to the subchondral bone. Patients with patellofemoral pain
exhibit elevated bone metabolic activity at the patellofemoral joint.[9] Nerves are associated with a blood
supply to the subchondral bone, and the increase in pressure between the patella and femur is likely to be
transmitted to these nerve receptors and perceived as patellar pain.
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The lateral retinaculum also plays an important role in patellofemoral pain. The chronic lateral subluxation
of the patella can lead to shortening of the retinaculum with secondary nerve damage, resembling the
histopathologic picture of a Morton neuroma.[10] [11]

Case history

AHO3HL1

Case history #1

A 25-year-old female recreational runner presents with anterior knee pain. She feels pain or stiffness
on prolonged sitting with the knees flexed. Pain is aggravated when she ascends and descends hills or
stairs, or performs squats. She has no history of knee trauma.
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Approach

In most patients a history and physical exam is sufficient to make a diagnosis, although imaging techniques
are useful in certain cases.

History

Patients typically note the insidious onset of an ill-defined ache localized to the anterior knee behind

the patella. Occasionally, the pain may be centered along the medial or lateral patellofemoral joint and
retinaculum. Pain is typically aggravated with activities that increase patellofemoral compressive forces,
such as ascending and descending hills or stairs, running, squatting, and prolonged sitting with the knee
in a flexed position.[5] [23]

Physical exam

There is no single confirming test and, as the condition has a multifactorial etiology, a diagnosis should
only be made following multiple physical tests yielding a cluster of positive exam tests.[24] A complete
exam of the knee should be performed, including a careful assessment of the patellofemoral joint.[23]
The Q angle, which is a measure of the patellar tendency to move laterally when the quadriceps muscles
are contracted, should be measured to determine whether this is within the normal range. The Q angle

is formed by the line connecting the anterosuperior iliac spine to the center of the patella and the

line connecting the center of the patella to the middle of the anterior tibial tuberosity. Clinical Q-angle
measurement is highly sensitive to error, and there is disagreement on its reliability and validity.[25]

In a study in 150 normal asymptomatic knees, the average Q angle in a supine position with the knee
extended was 15°, with significant differences according to the patient’s sex, showing an average value of
14 £ 3° inmen and 17 £ 3° in women (P <0.001).[26]
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Gentle palpation of the lateral and medial patellar retinacula may detect the location of obvious pain
sources. With the knee in full extension, portions of the lateral and medial knee retinacula are palpated
gently to see whether there is an obvious source of pain. The patella should be displaced medially and
laterally to see whether this is painful. Evaluation should also include palpation of the vastus lateralis
tendon insertion into the proximal patella. The proximal deep lateral retinaculum interdigitates with

the dense insertion of the vastus lateralis into the patella.[27] [28] Several studies have presented
evidence of nerve damage and hyperinnervation into the lateral retinaculum in patients with patellofemoral
malalignment.[29] [30] [31] [32]

Patellar tilt tests should be performed to assess medial and lateral tilt.[33] [34] [35] There are 2 methods
for evaluating patellar tilt:

1. In the supine position, the test is performed with the knee extended and the quadriceps relaxed.
The examiner places his or her thumb and index finger on the medial and lateral border of the


https://bestpractice.bmj.com

patella.[33] If the digit palpating the medial border is more anterior than that on the lateral border,
then the patella is tilted laterally. If the digit palpating the lateral border is more anterior than that on
the medial border, then the patella is tilted medially.

2. The knee is extended, the patella is grasped between the thumb and forefinger, and the medial
aspect of the patella is compressed posteriorly while the lateral aspect is elevated.[34] If the lateral
aspect of the patella is fixed and cannot be raised to at least the horizontal position, then the test is
positive and indicates tight lateral structures.

Mediolateral glide, patellar mobility, patellar apprehension, and patellar tracking tests should also be
performed:

Mediolateral test

» The midpatella point is first determined by visual assessment, then a tape measure should be used
to measure the distance from the midpatella to the lateral femoral epicondyle and the distance from
the midpatella to the medial femoral epicondyle.[33]

» The patella should be sitting equidistant (x5 mm) from each epicondyle when the knee is flexed to
20°.

* A 5 mm lateral displacement of the patella causes a 50% decrease in vastus medialis oblique
tension.[36]

Patellar mobility test

« The patellar mobility test measures passive patellar mediolateral range of motion from the patellar
resting position, and indicates the integrity and tightness of the medial and lateral restraints.

» The test should be performed with the knee flexed 20° to 30° and the quadriceps relaxed (e.g.,
resting the knee over the examiner's thigh or with a small pillow underneath the knee).

» The patella is divided into 4 longitudinal quadrants, and then the patella is displaced in a medial
direction and then a lateral direction using index finger and thumb.[37]

« There is an association between patellar hypomobility and a tight iliotibial band.[15]

+ Lateral patellar mobility of 3 quadrants suggests an incompetent medial restraint. Medial mobility
of only 1 quadrant is consistent with a tight lateral restraint, and medial mobility of 3 or more
quadrants suggests a hypermobile patella.

« Hypermobility with lateral patellar glide is correlated with laxity of the medial patellofemoral ligament
or the patellomeniscal ligament and is often noted in association with patellar subluxation.[13] [14]

Patellar apprehension test

» The thumbs of both hands are used to press on the medial side of the patella, to exert lateral
pressure on the medial side of the patella, with the patient's knees flexed about 30° and
quadriceps relaxed.

» The leg is allowed to project over the side of the examining table and is supported with the knees at
30° of flexion by resting the leg on the thigh of the examiner, who sits on a stool. In this position the
examiner can almost dislocate the patella over the lateral femoral condyle.[38]

» The patient becomes uncomfortable and apprehensive as the patella reaches the point of
maximum passive displacement, with the result that they begin to resist and attempt to straighten
their knee, pulling the patella back into a relatively normal position.

+ This test can be unreliable if the patient is truly apprehensive.

Patellar tracking test

» Dynamic patellar tracking measures patellar instability.
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+ The examiner should ask the seated patient to extend the knee from 90° to full extension, and
observes the movement pattern of the patella from the front.

* In most people, the patella seems to move straight proximally, with a slight lateral shift near terminal
extension.

» The term "J sign" describes the path of the patella with maltracking. Instead of moving superiorly
with knee extension, the patella suddenly deviates laterally at terminal extension as it exits the
trochlear groove, to create an inverted J-shaped path.[39] [40]

Further physical exams include tests for muscle flexibility (quadriceps, hamstring muscle, and iliotibial
band) and muscle weakness (e.g., using functional performance tests).

The lack of significant findings on physical exam (i.e., normal patellar mechanics, normal lower-extremity
function) suggests that the source of patellofemoral pain may be related to overuse and peripatellar
synovitis.[41] If there is evidence of significant joint effusion and no history of overuse or trauma, then one
must consider potential rheumatologic causes of joint inflammation.

Imaging

An x-ray of the knee is used as an adjunct to history and physical exam to provide further information
on patellar positioning, or where the clinical exam suggests osteoarthritis; it is the initial imaging study
that should be performed.[42] Magnetic resonance imaging (MRI) of the knee should be avoided in
patients with an absence of joint effusion or mechanical symptoms, unless the patient has completed a
rehabilitation program without any symptomatic improvement and radiography findings are negative.[43]
MRI of the knee without intravenous contrast may also be indicated if further information is needed to
evaluate for meniscal tear, synovial plica (symptoms include medial pain, tenderness, and a palpable
band along the medial edge of the patella), fat pad inflammation/impingement (inferior pain, tenderness,
and swelling deep to the patellar tendon, pain aggravated by knee extension), and patellar tendonitis
(inferior pain and tenderness of the inferior pole and patellar tendon).[42] MRI may also be used to
grade degrees of chondromalacia or osteochondral defect.[5] Kinematic MRI or computed tomography
may also be appropriate, for example, to more accurately define patellar tracking abnormalities, and in
these instances the patient is supine or standing upright in a weight-bearing, closed-chain position while
performing continuous knee flexion and extension movements.[5] [42][44]

History and exam

Key diagnostic factors
ill-defined ache (common)

+ A patient may note the insidious onset of an ill-defined ache localized to the anterior knee behind the
patella. Occasionally, the pain may be centered along the medial or lateral patellofemoral joint and
retinaculum.

pain aggravated by compressive force (common)

» Pain can be aggravated by activities that increase patellofemoral compressive force, which include
ascending and descending hills or stairs, squatting, and prolonged sitting with the knee in a flexed
position.[5]
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Q angle (common)

+ The Q angle is formed by the line connecting the anterosuperior iliac spine to the center of the patella
and the line connecting the center of the patella to the middle of the anterior tibial tuberosity.[26]

|
18°

Lateral
vectar

Q angle

* It is a measure of patellar tendency to move laterally when the quadriceps muscles are contracted.
The Q angle should be measured to determine whether this value falls within the normal range.

» The patient should be in a supine position with the knees extended and the legs relaxed.

» Most practitioners accept 10° to 15° as a normal range for the Q angle when the knee is extended or
slightly flexed.[33] The greater the Q angle, the greater the patellar tendency to move laterally.

» The difference in Q angles between men and women may be due to differences in average height,
so height may be used as a correction factor.[45] [46] [47] Lower Q angles are associated with taller
patients.

pain on palpation of patellar retinaculum (common)

« If pain results from gentle palpation, this test is considered positive.
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patellar tilt test (common)

+ Lateral patellar tilt suggests tight lateral structures contributing to patellofemoral pain syndrome. One
way to evaluate the patellar tilt is by comparing the height of the medial and lateral border of the
patella. With the patient lying supine with knee extended and the quadriceps relaxed, the examiner
places the thumb and index fingers on the medial and lateral border of the patella. If the finger close to
the medial border is more anterior than the lateral border, then the patella is tilted laterally.[33]

mediolateral glide test (common)

« A 5 mm lateral displacement of the patella causes a 50% decrease in vastus medialis oblique
tension.[36]

patellar mobility test (common)

+ Lateral patellar mobility of 3 quadrants suggests an incompetent medial restraint.

» Medial mobility of only 1 quadrant is consistent with a tight lateral restraint.

» Medial mobility of 3 or more quadrants suggests a hypermobile patella.

» Hypermobility with lateral patellar glide is correlated with laxity of the medial patellofemoral ligament or
the patellomeniscal ligament and is often noted in association with patellar subluxation.[13] [14]

patellar apprehension test (common)

+ Lateral movement of the patella results in the patient becoming apprehensive at the point of maximum
passive displacement.

patellar maltracking test (common)

« The term "J sign" describes the path of the patella with maltracking. Instead of moving superiorly with
knee extension, the patella suddenly deviates laterally at terminal extension as it exits the trochlear
groove, to create an inverted J-shaped path.[39] [40]

decreased muscle flexibility (common)

» Decreased muscle flexibility, typically in the quadriceps, hamstring muscle, or iliotibial band, is
associated with patellofemoral pain, particularly in athletes.[15] [48] [49]

muscle weakness (common)

» Quadriceps muscle or hip abduction and external rotation muscle weakness is often seen in patients
with patellofemoral pain syndrome.[16] [21] [50]

+ In athletes, manual muscle testing does not consistently detect muscle strength deficits or clearly
demonstrate the effect of such deficits on the knee, so functional performance testing may be
preferred.

+ Functional performance tests simulate the demands of weight-bearing sport participation on the knee
and the entire lower limb kinetic chain.

Risk factors

Strong
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bony and structural abnormalities

+ Significant deviations in patella alignment secondary to patella alta, trochlear dysplasia, femoral
anteversion, knee valgus, and a laterally displaced tibial tuberosity can cause patellofemoral pain.[5]
[12]

iliotibial band tightness

+ Tightness of the iliotibial band (ITB) can affect normal patella excursion. The distal ITB fibers blend
with the superficial and deep fibers of the lateral retinaculum, and tightness in the ITB can contribute to
lateral patellar tilt and excessive pressure on the lateral patella.[5]

abnormal patellar mobility

» There is an association between patellar hypomobility and a tight iliotibial band. Hypermobility with
increased lateral patellar glide is correlated with laxity of the medial patellofemoral ligament or the
patellomeniscal ligament and is often noted in association with patellar subluxation or dislocation.[13]
[14] [13]

quadriceps muscle weakness

» Quadriceps muscle weakness is often seen in patients with patellofemoral pain syndrome.[16] [17]
However, the mechanism by which strengthening improves patellofemoral pain symptoms is not
entirely clear. Improved quadriceps strength may improve patellar tracking or lead to more subtle
changes in patellar contact and pressure distribution. Quadriceps muscle activation imbalance
due to delayed activation of the vastus medialis has also been reported as a contributing factor of
patellofemoral pain, particularly in those with documented maltracking.[8] [18]

subtalar joint pronation

» Hyperpronation of the foot is a causative factor for this condition.[19] In theory, increased pronation
causes the tibia to internally rotate during the weight acceptance phase of gait, preventing the tibia
from fully externally rotating during midstance and so preventing the knee from fully locking via the
screw-home mechanism. To compensate, the femur internally rotates to allow the knee to fully lock.
Femoral internal rotation during quadriceps contraction may cause a greater lateral force on the patella
as it is compressed against the lateral trochlear groove.

hip internal rotation

+ Increased femoral internal rotation leads to increased contact pressure between the patella and
the lateral trochlear groove, which can increase subchondral bone stress and patellofemoral pain
syndrome symptoms.[20] Hip muscle weakness in abduction and external rotation can cause
increased femoral internal rotation in patients with patellofemoral pain.[21]

gait deviations

+ Deviations in gait can give rise to patellofemoral pain, especially in runners. Hyperextension of the
knee and decreased knee flexion on weight acceptance, which reduce shock absorption, can often
lead to patellofemoral pain.
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Tests

1st test to order

Test Result

no initial test clinical diagnosis

Other tests to consider

Test Result

knee x-ray trochlear dysplasia with
the sulcus angle, patellar
displacement with the
bisect offset angle, and
patellar tilt with the lateral
tiltangle

+ Diagnosis of patellofemoral pain syndrome depends mainly on history
and physical exam, with radiography as an adjunctive test where
examination indicates patellar alignment abnormalities. Radiography
should be the initial imaging study performed.[42]

» The following views should be included: 1) weight-bearing anterior-
posterior view: allows evaluation of joint arthritis; 2) weight-bearing
true lateral view: allows the measurement of patella alta (the
Blackburne-Peel measurement is the most accurate, reliable,
and reproducible); and 3) Merchant axial view: with 45° of knee
flexion.[23]

MRI abnormal knee

* MRI of the knee should be avoided in patients with an absence morphology

of joint effusion or mechanical symptoms, unless the patient has
completed a rehabilitation program without any symptomatic
improvement and radiography findings are negative.[43]

» MRI without intravenous contrast is indicated when radiography
findings are negative and/or further information is needed to evaluate
for meniscal tear, synovial plica, fat pad inflammation/impingement,
and patellar tendonitis. It can also grade degrees of chondromalacia
or osteochondral defect.[5] [42] [44]

kinematic MRl or CT patellar tracking

» Kinematic MRI or computed tomography may also be appropriate, abnormalities

for example, to more accurately define patellar tracking
abnormalities.[42]

» The patient should be supine or standing upright in a weight-bearing,
closed-chain position while performing continuous knee flexion and
extension movements.[5] [44]
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Differentials

Condition Differentiating signs/ Differentiating tests

symptoms

lliotibial band syndrome

Plica syndrome

Patellar tendonitis/
tendinopathy

Patellar fat pad

inflammation

Patellofemoral
osteoarthritis

Quadriceps tendonitis/
tendinopathy

Chondromalacia patellae/
osteochondral defect

Lateral pain.

Tenderness on palpation of
the iliotibial band 2 to 3 cm
superior to the lateral joint
line.

Medial pain.

Tenderness and a palpable
band along the medial edge
of the patella.

Inferior pain.
Tenderness of the inferior
pole and patellar tendon.

Inferior pain.

Tenderness and swelling
deep to the patellar tendon.
Pain is aggravated by knee
extension.

Deep retropatellar pain.
Tenderness and swelling on
undersurface of patella.

Superior pain.
Tenderness of the superior
pole and quadriceps tendon.

Anterior pain.

In this condition there is
softening of the patellar
articular cartilage. It occurs
in a subset of patients who
present with anterior knee
pain.

Clinical differentiation usually
suffices.

MRI with contrast or
arthroscopy for definitive
diagnosis.

Synovial plicae appear as
bands of low signal intensity
within the high-signal-
intensity joint fluid.[51]

Clinical differentiation usually
suffices.

Clinical differentiation usually
suffices.

Radiographic findings can
show joint-space narrowing,
subchondral sclerosis,

and osteophyte formation,
which are all consistent with
osteoarthritis.

Clinical differentiation usually
suffices.

MRI or arthroscopy is
performed for definitive
diagnosis.

Arthroscopic findings may
show softening, blistering,
fibrillation, or full-thickness
ulceration of cartilage.
MRI may show decreased
signal areas of patellar
cartilage on T1-weighted
sequences or osteochondral
defect.
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Approach

The first stage in the management of patellofemoral pain syndrome is symptom control: e.g., activity
modification, NSAIDs, ice or cold application, and patellar taping or patellar bracing. Once the pain is under
control, patients should be classified according to the type of mechanism contributing to their patellofemoral
pain, and treatment decisions should be focused appropriately.[5]

Symptom control

The treatment program should focus on relative rest and activity modification (i.e., lower levels of activity,
particularly of those exerting compressive force). During the acute phase, ice or other methods of cold
application may be used for 10 to 15 minutes, 2 to 3 times daily, to further reduce symptoms. Heat is
generally not recommended.[23] There is limited evidence for the effectiveness of NSAIDs for short-term
pain reduction.[52] [53] [54]

Correcting abnormal patellar posture using the McConnell taping technique may help align the patella
within the trochlea (or in some way decrease patellofemoral contact stresses) for those patients unable

to perform strengthening exercises due to pain.[55] Taping the patella may reduce symptoms, increase
quadriceps activity, and permit increased loading of the knee joint; although, evidence regarding the
efficacy of patellar taping from trials reporting clinically relevant outcomes is insufficient and of low quality,
and further trials measuring the long-term effects of such taping are required.[56] [57] [58] There is limited
evidence of sufficient quality to determine whether taping is an effective treatment in addition to physical
therapy alone.[59]

Patients may report decreased pain from wearing a properly fitted dynamic patellar stabilization brace.
Kinematic imaging studies have shown a mechanical effect of knee braces on reducing patellar tracking
abnormalities.[60] Improvement may be related to increasing contact area (through compression),
dispersing joint reaction forces over a greater surface, and decreasing joint stress.[61] Studies have
shown inconsistent results in evaluating the efficacy of the patellofemoral brace; however, use of a brace
is recommended if a long-term solution is needed. It is likely that a subgroup of patients, such as those
with increased patellar displacement, will respond favorably to brace therapy.[62] [63] [64] [65]

Treatment of specific mechanical problem

Once the specific mechanical problem has been identified, treatment should focus on exercises aimed at
restabilizing the patella.

Abnormal patellofemoral joint mechanics

+ For patients with abnormal patellofemoral joint mechanics and quadriceps muscle weakness or
imbalance, an open or closed kinetic chain exercise program is initiated, with addition of taping or a
brace if pain limits the patient's ability to perform these exercises.[59] Open-chain exercises include
knee extension exercises, and closed-chain exercises include lunges, wall slides, and leg press
machine exercises. Closed-chain exercises are preferred by many practitioners because they better
replicate the demands of athletic activity by requiring co-contraction of muscle groups and loading
of the joint in functional positions.[66][67][68][69][70][71][72]

+ For patients with abnormal patellofemoral tracking/alignment and tightness of soft tissue structures,
adhesions between the iliotibial band and the overlying fascia may be reduced with deep
longitudinal massage. Passive stretches may also be applied to the lateral patellar retinacular
structures through a sustained medial glide of the patella.

I EEDL A
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+ For patients with abnormal patellofemoral tracking/alignment and decreased patellar mobility,
mobilization techniques can be beneficial.[73] These techniques aim to passively mobilize the
patella and increase range of motion, especially in the medial direction. This therapy should be
performed with care to prevent excessive patellofemoral joint compression. Mobilization techniques
should be employed when the knee is either in extension or slightly flexed (no more than 20°).

Altered lower-extremity alignment and/or motion

+ Lower kinetic chain problems should be managed by orthotics; strengthening of hip extensors,
abductors, and external rotators; and normalization of gait mechanics.

+ Orthotics may be indicated in patients with subtalar joint pronation in order to reduce the dynamic
Q angle.[74][75][76][77] Orthotics should extend to the sulcus or web space of the toes for control
of forefoot instability in athletes. The addition of orthoses and foot targeted exercises was more
effective than knee targeted exercises alone in one study.[78]

+ Hip internal rotation should be treated with weight-bearing exercises to the hip extensors,
abductors, and external rotators. Young women with patellofemoral pain are more likely to
demonstrate external rotation and weakness in hip abduction than age-matched nonsymptomatic
women.[21] [50] [79]

+ Gait deviations should also be addressed using real-time video feedback while running on a
treadmill. Evaluating kinematics of the knee, hip, and foot/ankle simultaneously is recommended.
Further research is needed to better address kinematic gait characteristics associated with
patellofemoral pain syndrome, although some studies suggest that a midfoot to forefoot strike
pattern may convey less stress to the patellofemoral joint than a heelstrike running gait.[80]

Overuse

+ Patients likely to have overuse as the etiology of their patellofemoral pain syndrome (e.g., athletes)
should have their training program evaluated for obvious errors, including increasing exercise
intensity too quickly, inadequate time for recovery, and excessive hill work.[5] Runners should
reduce mileage to a level that does not provoke pain (while running or the day after running).
Alternative activities such as cycling, swimming, or the use of an elliptical trainer or antigravity
treadmill can be used to maintain fithess while treatment is ongoing.[23]

Rehabilitation

A comprehensive rehabilitation program should form part of the treatment approach. Symptoms in some
patients will return when rehabilitation is terminated or when they return to their previous activity level. In
this case, a comprehensive home exercise program is necessary. Exercise therapy reduces pain, and
improves function and symptoms in the short to long term.[81]

Surgery

Surgery for patellofemoral pain syndrome is used when patients have persistent symptoms despite
rehabilitation, provided they have structural alignment abnormalities that are potentially correctable by
surgery.
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Treatment algorithm overview

Please note that formulations/routes and doses may differ between drug names and brands, drug
formularies, or locations. Treatment recommendations are specific to patient groups: see disclaimer

IEL (summary)

acute pain
1st activity modification + cold application
adjunct NSAIDs

adjunct patellar taping or patellar bracing

Acute (summary)

abnormal patellofemoral joint
mechanics

------ = abnormal patellofemoral 1st open or closed kinetic chain exercises
: tracking/alignment
and quadriceps muscle

weakness
adjunct patellar taping or patellar bracing
------ = abnormal patellofemoral 1st deep longitudinal massage + passive
: tracking/alignment and stretch
tightness of soft tissue
structures
------ = abnormal patellofemoral 1st patellar mobilization techniques

tracking/alignment
and decreased patellar
mobility

lower kinetic chain problems

------ m  subtalar joint pronation 1st orthotics

------ = hip internal rotation 1st strengthening of hip extensors, abductors,
: and external rotators

------ m gaitdeviations 1st normalization of gait mechanics

overuse in athletes

1st training regime modification

I EEDL A
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Ongoing (summary)

postinitial and reactivation-phase
treatment

1st comprehensive home exercise program

e ®  bony and structural plus surgery
: abnormalities with

deviation in patella

alignment and

inadequate response

to treatment and

rehabilitation

=
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Treatment algorithm

Please note that formulations/routes and doses may differ between drug names and brands, drug
formularies, or locations. Treatment recommendations are specific to patient groups: see disclaimer

acute pain

1st activity modification + cold application

» The treatment program should focus on
relative rest and activity modification (i.e., lower
levels of activity, particularly of those exerting
compressive force).

» During the acute phase, ice or other methods
of cold application may be used for 10 to

15 minutes, 2 to 3 times daily, to further

reduce symptoms. Heat is generally not
recommended.[23]

adjunct NSAIDs

Treatment recommended for SOME patients in
selected patient group

Primary options

» diclofenac potassium: 25-50 mg orally
(immediate-release) three times daily when
required, maximum 150 mg/day

OR

» ibuprofen: 200-400 mg orally every 4-6
hours when required, maximum 2400 mg/day

OR

» indomethacin: 25-50 mg orally (immediate-
release) two to three times daily when
required, maximum 200 mg/day

OR
» naproxen: 250-500 mg orally (immediate-

release) twice daily when required, maximum
1250 mg/day

OR

» celecoxib: 200 mg orally once daily when
required; or 100 mg twice daily when required

» There is limited evidence for the effectiveness
of NSAIDs for short-term pain reduction.[52][53]
(54]

I EEDL A
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adjunct patellar taping or patellar bracing

Treatment recommended for SOME patients in
selected patient group

» Taping the patella may reduce symptoms,
increase quadriceps activity, and permit
increased loading of the knee joint, although
evidence regarding the efficacy of patellar taping
from trials reporting clinically relevant outcomes
is insufficient and of low quality, and further trials
measuring the long-term effects of such taping
are required.[56] [57] [58]

» Patients may report decreased pain from
wearing a properly fitted dynamic patellar
stabilization brace.
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abnormal patellofemoral joint

mechanics

abnormal patellofemoral
tracking/alignment

and quadriceps muscle
weakness

1st

adjunct

open or closed kinetic chain exercises

» Quadriceps strength, function, and activation
patterns may be restored through an open-
and closed-chain exercise program.[62][82][83]
The mechanism is not clear; it is possible that
improved quadriceps strength alters patellar
tracking, but subtle changes in contact location
and pressure distribution may also explain
observed benefits.[84]

» Examples of open-chain exercises include
knee extension exercises, and closed-chain
exercises include lunges, wall slides, and leg
press machine exercises. Many practitioners
prefer closed-chain exercises because they
better replicate the demands of athletic activity
by requiring co-contraction of muscle groups and
loading of the joint in functional positions.[66]
(67]

» There is good evidence that open and closed
kinetic chain exercises are equally effective.[66]
[67][68][69][70][71][72]

» Regardless of the type of exercise, improving
muscular endurance, as well as strength, is
important especially for endurance athletes.
High-dose, high-repetition exercise therapy is
more efficacious than low-dose, low-repetition
exercise therapy.[85] Furthermore, there appear
to be long-term effects of high-dose, high-
repetition exercise therapy in patients with
patellofemoral pain syndrome with respect to
pain and functional outcomes.[86]

» The addition of foot targeted exercises and
orthoses was more effective than knee targeted
exercises alone in one study.[78]

patellar taping or patellar bracing

Treatment recommended for SOME patients in
selected patient group

» Correcting abnormal patellar posture using
the McConnell taping technique may help align
the patella within the trochlea (or in some way
decrease patellofemoral contact stresses) for
those patients unable to perform strengthening
exercises due to pain.[55] Taping the patella
may reduce symptoms, increase quadriceps
activity, and permit increased loading of the
knee joint, although evidence regarding the
efficacy of patellar taping from trials reporting
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clinically relevant outcomes is insufficient and

of low quality, and further trials measuring the
long-term effects of such taping are required.[56]
[57][58] There is limited evidence of sufficient
quality to determine whether taping is an
effective treatment in addition to physical therapy
alone.[59]

» Patients may report decreased pain from
wearing a properly fitted dynamic patellar
stabilization brace. Kinematic imaging studies
have shown a mechanical effect of knee braces
on reducing patellar tracking abnormalities.[60]
Improvement may be related to increasing
contact area (through compression), dispersing
joint reaction forces over a greater surface, and
decreasing joint stress.[61] Studies have shown
inconsistent results in evaluating the efficacy

of the patellofemoral brace. Use of a brace is
recommended if a long-term solution is needed.
It is likely that a subgroup of patients such as
those with increased patellar displacement will
respond favorably to brace therapy.[62] [63] [64]
[65]

e = abnormal patellofemoral 1st deep longitudinal massage + passive
: tracking/alignment and stretch
tightness of soft tissue
structures » Tightness of soft tissue structures typically
includes the iliotibial band or lateral retinaculum.

» Reducing adhesions between the iliotibial
band and the overlying fascia may be facilitated
through deep longitudinal massage.

» Passive stretches may also be applied to the
lateral patellar retinacular structures through a
sustained medial glide of the patella.

» Subjects with patellofemoral pain also have a
higher prevalence of myofascial trigger points
in the gluteus medius and quadratus lumborum
muscles. These areas should be targeted with
deep tissue myofascial release as part of the
therapy program. These trigger points may
become less prevalent once the proximal hip
abductor muscles are better activated.[87]

------ = abnormal patellofemoral 1st patellar mobilization techniques

tracking/alignment
and decreased patellar » Patients with global patellar hypomobility can
mobility benefit from mobilization techniques.

» These techniques should be performed with
care to prevent excessive patellofemoral joint
compression.
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» To facilitate mobilization of the patella, the
knee should be in extension or slightly flexed (no
more than 20°).

» If the knee is flexed beyond 20°, the patella
becomes seated within the trochlear groove, and
passive tension of the quadriceps will restrict
patellar mobility.[5]

lower kinetic chain problems

subtalar joint pronation

hip internal rotation

1st

1st

orthotics

» Orthotics may be used to reduce the
dynamic Q angle by controlling lower-extremity
rotation.[74][75][76][77]

» If the Q angle does not change more than

5° between relaxed standing and placing the
patient in subtalar joint neutral, then the use of
an orthotic may not significantly influence lower-
extremity alignment.

» Forefoot stability may also play a key role in
rear-foot stability, as instability in the forefoot
at push-off can create rear-foot instability.[88]
For this reason, orthotics need to extend to the
sulcus or web space of the toes for control of
forefoot instability in athletes.[89]

» The addition of orthoses and foot targeted
exercises was more effective than knee targeted
exercises alone in one study.[78]

strengthening of hip extensors, abductors,
and external rotators

» In this group, observations show that the
femur collapses into internal rotation during

gait, and this motion appears to originate from
the pelvis (as opposed to being influenced by
tibial rotation). The functional significance of

an internally rotated femur is that the trochlear
groove can rotate beneath the patella, placing
the patella in a relatively lateral position.[90] [91]

» Patients may benefit from weight-bearing
exercises that emphasize strengthening of the
hip abductors and external rotators to control
femoral rotation.

» Young women with patellofemoral pain are
more likely to demonstrate external rotation and
weakness in hip abduction than age-matched
nonsymptomatic women.[50] [79] The addition
of knee-stretching and -strengthening exercises
supplemented by hip posterolateral musculature-
strengthening exercises was more effective than
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knee exercises alone in improving long-term
function and reducing pain in sedentary women
with patellofemoral pain syndrome.[92]

------ E gaitdeviations 1st normalization of gait mechanics

» The restoration of normal gait function is
essential to an overall treatment plan.

» Real-time video feedback while running on a
treadmill can be used as an effective tool.[93]

» By reducing the common error of excessive hip
internal rotation and adduction during stance,
patients may be able to improve lower-extremity
alignment and decrease pain.

overuse in athletes

1st training regime modification

» Patients likely to have overuse as the etiology
of their patellofemoral pain syndrome (e.g.,
athletes) should have their training program
evaluated for obvious errors, including increasing
exercise intensity too quickly, inadequate time for
recovery, and excessive hill work.[5]

» Runners should reduce mileage to a level that
does not provoke pain (while running or the day
after running).

» Alternative activities such as cycling,
swimming, or the use of an elliptical trainer can
be used to maintain fithess while treatment is
ongoing.[23]
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postinitial and reactivation-phase
treatment

. postinitial and reactivation- 1st comprehensive home exercise program
:phase treatment
: » All patients should be given a comprehensive
independent exercise program after completing
initial and reactivation-phase treatments.
Exercise therapy reduces pain, and improves
function and symptoms in the short to long
term.[81] The majority of patients have success
with conservative treatment programs and a
generalized rehabilitation program.

» Symptoms in some patients will return when
rehabilitation is terminated or when they return
to their previous activity level, especially athletes
with a hypermobile patella.[1] [94]

fresees ®  bony and structural plus surgery
: abnormalities with
deviation in patella
alignment and inadequate
response to treatment » Surgery for patellofemoral pain syndrome
and rehabilitation is indicated in patients who have persistent
symptoms in spite of rehabilitation and who
have structural alignment abnormalities that are
potentially correctable with surgery, especially
those with radiographic evidence of chronic
subluxation or dislocation.[7]

Treatment recommended for ALL patients in
selected patient group

Primary prevention

Neuromuscular warm-up strategies, which include stretching, strengthening, balance exercises, sports-
specific agility drills, and landing techniques, can reduce lower-extremity injury. In a population of army
recruits, a warm-up and warm-down exercise intervention consisting of closed-chain strengthening and
stretching exercises performed consistently over a 14-week training period proved effective in substantially
reducing the incidence of anterior knee pain.[22]

Secondary prevention

Risk factor modification is important to prevent recurrence. Multiple risk factors contribute to the development
of patellofemoral pain. Poor long-term results from rehabilitation programs may be related to the underlying
etiologic factors not being fully addressed. A risk factor modification program may include patellar taping/
bracing, foot orthoses, hip/core and quadriceps strengthening, a flexibility program, or soft tissue mobilization
techniques. An effective preventive strategy needs to be specific for each patient and sustained in time.[6] A
regular independent home therapy program should be recommended to achieve long-term successful results
and avoid recurrence.[97] [98]

Patient discussions

Patients should be educated so that they understand which activities aggravate the condition.
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The patient's physical therapist should educate the patient about a home exercise program, making sure
the patient has a good understanding of the exercises.

All patients should be given a comprehensive independent exercise program after completing initial
and reactivation-phase treatments. The majority of patients have success with conservative treatment
programs and a generalized rehabilitation program.

Symptoms of some patients will return when rehabilitation is terminated or when they return to their
previous activity level, especially athletes with a hypermobile patella.[1] [94]
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Monitoring

Monitoring

Adequate time should be allowed for conservative measures to have an effect. A period of 4 to 6 weeks is
usually sufficient for resolution of symptoms.

dN MOT1104

Longer delays before follow-up often result in reduced compliance with treatment recommendations.

Prognosis

Most patients are successfully treated by conservative means, with few requiring surgical intervention. The
current standard of care is conservative treatment including physical therapy to address biomechanical
issues, with quadriceps-based strengthening; iliotibial band, hamstring, and quadriceps stretching; and
proximally focused hip stabilization programs, as well as orthotic intervention, taping, and bracing.[7]
However, there is no one exercise modality that is clearly superior to others, and each patient with
patellofemoral pain should be given an individualized program based on their specific deficits.[95] [96] A
period of 4 to 6 weeks is usually adequate for resolution of symptoms. Successful long-term outcomes
(67%-85%) have been reported with a comprehensive home exercise program.[97] [98]
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Disclaimer

BMJ Best Practice is intended for licensed medical professionals. BMJ Publishing Group Ltd (BMJ) does not
advocate or endorse the use of any drug or therapy contained within this publication nor does it diagnose
patients. As a medical professional you retain full responsibility for the care and treatment of your patients
and you should use your own clinical judgement and expertise when using this product.

This content is not intended to cover all possible diagnosis methods, treatments, follow up, drugs and any
contraindications or side effects. In addition, since such standards and practices in medicine change as

new data become available, you should consult a variety of sources. We strongly recommend that you
independently verify specified diagnosis, treatments and follow-up and ensure it is appropriate for your
patient within your region. In addition, with respect to prescription medication, you are advised to check the
product information sheet accompanying each drug to verify conditions of use and identify any changes in
dosage schedule or contraindications, particularly if the drug to be administered is new, infrequently used, or
has a narrow therapeutic range. You must always check that drugs referenced are licensed for the specified
use and at the specified doses in your region.

Information included in BMJ Best Practice is provided on an “as is” basis without any representations,
conditions or warranties that it is accurate and up to date. BMJ and its licensors and licensees assume no
responsibility for any aspect of treatment administered to any patients with the aid of this information. To
the fullest extent permitted by law, BMJ and its licensors and licensees shall not incur any liability, including
without limitation, liability for damages, arising from the content. All conditions, warranties and other terms
which might otherwise be implied by the law including, without limitation, the warranties of satisfactory
quality, fitness for a particular purpose, use of reasonable care and skill and non-infringement of proprietary
rights are excluded.

Where BMJ Best Practice has been translated into a language other than English, BMJ does not warrant the
accuracy and reliability of the translations or the content provided by third parties (including but not limited to
local regulations, clinical guidelines, terminology, drug names and drug dosages). BMJ is not responsible for
any errors and omissions arising from translation and adaptation or otherwise.Where BMJ Best Practice lists
drug names, it does so by recommended International Nonproprietary Names (rINNs) only. It is possible that
certain drug formularies might refer to the same drugs using different names.

Please note that recommended formulations and doses may differ between drug databases drug names and
brands, drug formularies, or locations. A local drug formulary should always be consulted for full prescribing
information.

Treatment recommendations in BMJ Best Practice are specific to patient groups. Care is advised when
selecting the integrated drug formulary as some treatment recommendations are for adults only, and external
links to a paediatric formulary do not necessarily advocate use in children (and vice-versa). Always check
that you have selected the correct drug formulary for your patient.

Where your version of BMJ Best Practice does not integrate with a local drug formulary, you should consult
a local pharmaceutical database for comprehensive drug information including contraindications, drug
interactions, and alternative dosing before prescribing.

Interpretation of numbers

Regardless of the language in which the content is displayed, numerals are displayed according to the
original English-language numerical separator standard. For example 4 digit numbers shall not include a
comma nor a decimal point; numbers of 5 or more digits shall include commas; and numbers stated to be
less than 1 shall be depicted using decimal points. See Figure 1 below for an explanatory table.

BMJ accepts no responsibility for misinterpretation of numbers which comply with this stated numerical
separator standard.

This approach is in line with the guidance of the International Bureau of Weights and Measures Service.

Figure 1 — BMJ Best Practice Numeral Style

=
o
0
-
>
=
m
p



https://www.bipm.org/en/about-us/
https://bestpractice.bmj.com

5-digit numerals: 10,000

4-digit numerals: 1000

numerals < 1: 0.25
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