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ABSTRACT
Patellofemoral disorders, commonly encountered in sports and orthopedic rehabilitation settings, may result
from dysfunction in patellofemoral joint compression. Osseous and soft tissue factors, as well as the mechanical interaction of the two, contribute to increased patellofemoral compression and pain. Treatment of patellofemoral compressive issues is based on identification of contributory impairments. Use of reliable tests and
measures is essential in detecting impairments in hip flexor, quadriceps, iliotibial band, hamstrings, and
gastrocnemius flexibility, as well as in joint mobility, myofascial restrictions, and proximal muscle weakness.
Once relevant impairments are identified, a combination of manual techniques, instrument-assisted methods, and therapeutic exercises are used to address the impairments and promote functional improvements.
The purpose of this clinical commentary is to describe the clinical presentation, contributory considerations,
and interventions to address patellofemoral joint compressive issues.
Keywords: Flexibility, knee, patellofemoral pain, patellofemoral compression

1

Nicholas Institute of Sports Medicine & Athletic Trauma, New
York, NY, USA
2
Mullaney & Associates Physical Therapy, Matawan, NJ, USA
3
Dept. of Physical Medicine and Rehabilitation, Hofstra
Northwell School of Medicine, Hofstra University,
Hempstead, NY, USA

CORRESPONDING AUTHOR
Michael J. Mullaney
Mullaney & Associates Physical Therapy,
LLC
Matawan, NJ 07747
Phone: 732-970-4974
E-mail: mullaneypt@gmail.com

The International Journal of Sports Physical Therapy | Volume 11, Number 6 | December 2016 | Page 891

INTRODUCTION
Patellofemoral disorders comprise nearly 25% of
all knee injuries evaluated in orthopedic clinics.1-3
Patellofemoral disorders encompass a large spectrum of pathologies, including chondral injuries,
arthritis, instability, and patellofemoral pain syndrome (PFPS).4 Patellofemoral pain syndrome may
be a result of an insidious compressive dysfunction
or, less commonly, direct trauma. Annual incidence
of PFPS in males is 3.8% and 6.5% in females.2 This
pathology is often associated with a poor prognosis
and multiple treatment plans have been proposed.5-9
Successful treatment of patellofemoral compressive dysfunction requires a strong understanding
of the osseous and soft tissue anatomy of this joint.
Abnormalities of these osseous or soft tissue structures may predispose patients to biomechanical
abnormalities. In most instances, these compressive
disorders maybe addressed with a comprehensive
treatment plan addressing soft tissue flexibility and
mobility, lower extremity strength, and biomechanical impairments.
Elevated patellofemoral joint compressive force can
result in patellofemoral pain from numerous soft
tissue structures: synovial plicae, infrapatellar fat
pad, rentinaculae, joint capsule, and patellofemoral
ligaments.10 Patellofemoral compressive forces can
also elevate subchondral bone stress in the patellofemoral joint. It is also believed that, because of
high concentration of pain receptors in the subchondral bone, increased stress from high patellofemoral
force may also result in pain.10-12 This compressive
force, if prolonged, can result in articular cartilage
degeneration and decrease in the ability of the cartilage to appropriately distribute patellofemoral
joint contact forces.11 As a rehabilitation specialist,
it is important to understand the stress levels in the
patellofemoral joint during activities of daily living
and rehabilitation exercises when treating patients
with patellofemoral compressive dysfunction. The
purpose of this clinical commentary is to describe
the clinical presentation, contributory considerations, and interventions to address patellofemoral
joint compressive issues.
CLINICAL PRESENTATION
Patellofemoral compressive pain typically affects
younger adults but can also be problematic for

adolescents and adults. Typically, in adolescents,
this pain is evident during periods of rapid growth.13
In adults, degenerative changes in the patellofemoral joint may also be present, adding to the complexity of the compressive disorder. Patients typically
describe a gradual onset of anterior knee pain.
This pain is usually associated with the knee being
in conditions that lead to increased patellofemoral
compression: knee flexion and quadriceps loading.
Such activities include squatting, stair climbing, hiking, running and prolonged sitting. Symptoms are
rarely present when the patellofemoral joint is not
being loaded and compressed (e.g. sleeping, standing, resting).14
Patellofemoral pain is a clinical diagnosis, based on
the presence of anterior knee pain while compressive forces are elevated during activities that load
the patellofemoral joint. Physical examination usually reveals normal knee range of motion without
effusion, and patellar mobility may or may not be
normal. While there are a multitude of special tests
to help develop a diagnosis, no single clinical test
definitively confirms the diagnosis of patellofemoral
compression pain. Although there is no single definitive test, pain during squatting is highly prevalent
in patients with patellofemoral pain.14,15 It is also
important to note that patellofemoral pain is evident
in 71-75% of patients with tenderness on palpation
of the edges of the patella.15 Palpation of the medial
and lateral facets of the patella should be included
in the clinical exam of patients suspected of having
patellofemoral pain. Patellar grinding/crepitus and
apprehension tests have low sensitivity and limited
diagnostic accuracy.15 These tests should be used
with caution when determining a working diagnosis.
The core criterion required to define a compressive
dysfunction of the patellofemoral joint is pain around
or behind the patella, which is aggravated by at least
one activity that loads the patellofemoral joint during weight bearing on a flexed knee: squatting, stair
ambulation, jogging/running, and hopping/jumping.14 Additional criteria that are non-essential, but
may be helpful in establishing a diagnosis include
crepitus emanating from the patellofemoral joint
during knee flexion movements, tenderness on
patellar facet palpation, small peri-patellar effusion,
and pain while sitting or rising from sitting.16
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OSSEOUS CONSIDERATIONS OF THE KNEE
The patella is convex on its anterior surface, but is
divided by a longitudinal median ridge on the articular side.17 It resides within the trochlear groove and
links the extensor mechanism through connections
to the quadriceps tendon at the superior pole and
the patellar tendon at its inferior pole.4 The patella
has seven total facets but is primarily divided into
two large facets located medially and laterally. These
medial and lateral facets are important considerations
regarding the compressive dysfunction mechanism
and time should be taken to palpate the facets during examination. (Figure 1) The lateral facet is longer
and more sloped to match the lateral femoral condyle, while the medial facet is smaller, with a shorter
and steeper slope.17 The patellar cartilage has greater
congruency in the axial plane as compared to in the
sagittal plane, contributing to the gliding capability of
the joint itself.4,18 This is important to consider during
clinical evaluation of the patella mobility.
The stability of the patella is also dependent on the
characteristics of the trochlear grove. The trochlear

groove depth is approximately 5.2mm, with the lateral femoral condyle being 3.4mm higher than the
medial femoral condyle in the axial plane.17 The
trochlear groove deepens as it extends distally and
deviates laterally before it terminates at the femoral
notch. The facets transition into the medial and lateral femoral condyles. Trochlear dysplasia is characterized by a loss of the normal concave anatomy and
depth of the trochlear groove.19 This loss of normal
anatomy creates a flat trochlea with highly asymmetric facets. This asymmetry predisposes to patellar dislocation during knee flexion secondary to loss
of bony restraints within the groove.4
SOFT TISSUE CONSIDERATIONS OF THE KNEE
The quadriceps patella mechanism, made up of the
quadriceps and patella tendon, is the primary stabilizer of the patella with insertions on both the superior and inferior poles of the patella. The superior
portion is created by the quadriceps tendon, which
is a convergence of the rectus femoris, vastus medialis, vastus lateralis, and vastus intermedius. The inferior portion is created by the patellar tendon, which
attaches at the tibial tubercle. Separating the posterior part of the tendon from the synovial membrane
of the joint is the infrapatellar fat pad, whereas a
bursa separates the tendon from the tibia more distally.4 The infrapatellar fat pad is an intracapsular
and extrasynovial tissue that is highly innervated
and a potential source of anterior knee pain.16
Medial soft tissues of the patellofemoral joint include
the vastus medialis obliquus, medial patellofemoral
ligament, the medial patellotibial ligament and the
medial retinaculum. The medial patellofemoral ligament is the primary passive restraint to lateral patellar translation. The medial patellofemoral ligament
is vital to patellar stability and laxity in this structure may result in altered compressive forces in the
patellofemoral joint. Assessment of these medial
structures may be performed by a patella mobility
test as well as medial border and medial facet palpation. Pain elicited may be indicative of elevated
compressive forces on the medial side of the patella.

Figure 1. Palpation of the medial facet joint of the patella.
The patella should be medially glided to allow for proper palpation of the underside medial facet.

The lateral soft tissue restraints are composed of the
superficial and deep layers of the retinaculum. The
superficial layers are comprised of the oblique lateral retinaculum and the deep layer is comprised of
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the oblique and transverse fibers of the lateral retinaculum.4 These fibers are referred to as the patellotibial and the epicondylopatellar bands.20 Tightness
of these lateral structures may cause a pull on the
patella in the lateral direction causing a lateral tilt of
the patella. A lateral tilt may increase compressive
forces to the lateral facet on the patella and cause
progressive degenerative changes over time. Assessment for lateral tightness should be a component of
an evaluation for patellofemoral pain. This assessment should include palpation of the lateral border and lateral patellar facet. It should also include
assessment of iliotibial band (ITB) tightness. The
ITB is intricately involved with the lateral soft tissue structures of the patellofemoral joint and plays
a supportive role in the lateral stability. Specifics of
ITB assessment will be covered later in this clinical
commentary.
MECHANICAL CONSIDERATIONS
Patellofemoral motion requires a complex interaction
between the bony and soft tissue structures. Since
the patella is a sesamoid bone, abnormalities of the
bony congruency, femoral control and the soft tissue structures can cause malalignment and contribute to patellar tracking issues.4 This maltracking may
cause an increase in compressive forces during knee
flexion. From 0° to 30° of knee flexion, the primary
restraints to lateral patellofemoral translation are soft
tissue structures, including the medial patellofemoral ligament, vastus medialis obliquus and the medial
retinaculum. From 0 to 30°, the medial patellofemoral ligament becomes the primary restraint to lateral
translation, while the primary soft tissue restraints on
the lateral side, including the superficial and deep layers of the lateral retinaculum, increase compressive
forces and stability.4 During initiation of knee flexion,
a medial patellar shift occurs allowing the patella to
engage in the trochlear groove.4 As the knee continues to flex from 20° to 30° of knee flexion, patellar
stability increases due to bony contributions and soft
tissue structures, as the patella engages in the trochlea.21 Progressing flexion to 60°, contact pressure
increases and moves from distal to proximal.22
Once the knee flexes to 90° there is increasing posteriorly directed force exerted from the patellar and
quadriceps tendon, which increase the overall joint
reactive force and create a high level of compres-

sive force.4 Escamilla et al showed that, between
80° and 90° of knee flexion, the short wall squat
(feet closer to the wall) produced the greatest patellofemoral compressive force as compared to a long
wall squat (feet away from wall).12 Rosenberg et al.
and Andriacchi et al showed that the highest patellofemoral load during stair climbing is seen at 60°
of knee flexion.23,24 Based on these studies, it can be
assumes that these positions and activities between
60° and 90° degrees of knee flexion manifest the
greatest compressive forces in the patellofemoral
joint and should be considered during assessment
and treatment.
TREATMENT OF PATELLOFEMORAL
COMPRESSION
Treatment of patellofemoral compressive issues
starts with identification of relevant impairments
through a physical therapy examination. Impairments in muscle-tendon flexibility, joint mobility,
and myofascial restrictions can be reliably examined using established tests and measures. Proximal
and distal joint factors also influence patellofemoral
stress and this topic of regional interdependence is
briefly summarized in this commentary and covered
in depth by other authors throughout this journal
issue. Once relevant impairments are found, a combination of manual techniques, instrument-assisted
methods, and therapeutic exercises are used to
address the impairments and promote functional
improvements. Select impairments and strategies to
address these impairments will be discussed in the
following sections.
Hip Flexor and Quadriceps Flexibility
Impaired hip flexor and quadriceps flexibility has
been documented in patients with PFPS.6,25-27 In a
case-control study, Piva et al. showed that patients
diagnosed with PFPS had significantly less quadriceps length when compared to healthy subjects.27
Decreased quadriceps flexibility results in increased
patellofemoral compression, as the tight quadriceps
muscle and tendon compresses the patella into the
trochlea via its posterior direction of pull.28 Further,
hip flexor tightness is associated with an anterior pelvic tilt posture, which may result in femoral internal
rotation, patellar maltracking, decreased patellofemoral contact area, and therefore, increased patellofemoral stress.29,30
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Two special tests are particularly useful in testing
hip flexor and quadriceps flexibility. The modified
Thomas test, performed with the patient in the
supine position at the edge of an exam table, determines hip flexor flexibility by measuring hip flexion/extension angle relevant to the horizontal line
parallel to the table surface.31 It is important for the
physical therapist to passively and maximally flex
the non-tested hip to ensure that the pelvis is set in
a posteriorly tilted position. The tested leg should
be lowered only after this standard pelvic position is
established, and this position should be maintained
throughout the test procedure. The posteriorly tilted
pelvic position helps to standardize lumbar spine
position into that of minimal lordosis, thereby eliminating the influence of spine position on apparent
flexibility of psoas major, which is attached to all
lumbar spinal segments.32 The modified Thomas
test can be quantified using a standard goniometer
or an inclinometer, with high intra- and inter-rater
reliability (Figure 2).33 In addition to assessing hip
flexion angle, knee extension angle is assessed in
the same position as in the Thomas test as a measure of rectus femoris flexibility.34

Figure 2. Modiﬁed Thomas Test: evaluation of the hip ﬂexion
angle using a goniometer or digital level. The rectus femoris
mobility may also be objective with a knee angle measurement.

Ely’s test, performed with the patient in prone position, determines rectus femoris flexibility by the clinician passively flexing the knee and looking for the
anterior surface of the hip to lift up from the table
surface, indicating increased anterior pelvic tilt.
This test can be quantified using a goniometer or
inclinometer to measure knee flexion angle or tibial
angle relevant to the table surface, with moderate to
good reliability.35,36
Many stretching techniques are available for
addressing hip flexor and quadriceps flexibility.
Choosing which techniques to be prescribed to a
patient depends on the patient’s positional preference, patient’s tolerance to stretch, and effectiveness of the stretch. The authors routinely use the
Thomas test position with the involved leg stabilized as an intervention technique (Figure 3). The
patient must be instructed to hold the contralateral
thigh in maximum hip flexion in order to ensure the
posteriorly tilted pelvic position. Another effective
stretching technique is the half-kneeling hip flexor
stretch (Figure 4). For this stretch, it is important
that the patient keeps his/her trunk in the upright

Figure 3. Stretching Thomas Test: The Thomas Test maybe
transitioned into a manual hip ﬂexor stretch; a rectus femoris
stretch maybe included with using leg to increased involved
lower extremity ﬂexion angle.
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nificantly less hip adduction during Ober’s test compared to healthy subjects.40 Tightness in the tensor
fascia latae and its dense fascial extension, the ITB,
is theorized to cause lateral patellar displacement,
decreased patellofemoral contact area, and therefore, increased patellofemoral stress.42-44 In addition,
tight ITB and lateral patellar retinaculum may lead
to ITB friction syndrome, although the etiology of
this pathology has been contested.45-47

Figure 4. Half Kneeling Hip Flexor Stretch: Pt high kneels on
knee of the lower extremity with the tight hip ﬂexor, with contralateral foot ﬂat on the ground. Pt gentle leans forward until a
stretch in felt in the involved LE.

position and maintains a moderate abdominal muscle contraction to prevent excessive lumbar lordosis.
Prone quadriceps stretching can also be effective
for addressing rectus femoris flexibility. A rolledup towel can be inserted under the distal thigh to
enhance the stretch. Each passive stretching intervention should be held for a minimum total of four
minutes, which can be broken into shorter repetitions, to promote carryover in flexibility gains.37

The ITB is continuous on its proximal end with
tensor fascia latae anteriorly and gluteus maximus
posteriorly. Tests of ITB flexibility must encompass
both the anterior and posterior aspects of this complex structure. Ober’s test, performed in the sidelying position, tests for tensor fascia latae and ITB
flexibility by measuring the hip adduction angle due
to gravity.48 It is important that the patient flexes the
non-tested hip and stabilizes this leg in this position
by hooking the hand around the leg and holding
onto the edge of the table (Figure 5). This ensures
that the pelvic position is standardized in the posteriorly tilted position. In this position, the tested (top)
leg is held in the examiner’s arm and the patient’s
hip is passively abducted, extended, then allowed
to adduct due to the force of gravity. Because passive hip extension past neutral is required to clear
the ITB over the greater trochanter, Ober’s test is
valid only if the Thomas test is negative to allow
this amount of hip extension. Performing Ober’s test

Several authors have shown that addressing hip
flexor flexibility is associated with symptomatic
improvement and functional recovery in patients
with PFPS.6,38,39 Peeler et al, in a prospective cohort
study, showed that a three-week home stretching
program targeting the quadriceps was effective at
significantly improving functional outcomes scores
in patients with PFPS.38
Tensor Fascia Latae and Iliotibial Band (ITB)
Flexibility
Flexibility of the tensor fascia latae and ITB has been
implicated in PFPS.6,40,41 In a case-control study,
Hudson et al found that patients with PFPS had sig-

Figure 5. Ober Test is performed in the sidelying position. To
properly lock in the pelvic stability, have the patient grab the
table under his lower leg, putting his hip and knee in a ﬂexed
position.
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without standardizing the pelvic position or in the
presence of hip flexor tightness results in a false negative test. Ober’s test can be quantified by placing
an inclinometer at the distal thigh, and this methodology has been found to have excellent reliability.35
Validity of Ober’s test as a measure of ITB and tensor
fascia latae flexibility has been questioned, based on
serial anatomic transections.49
While Ober’s test was designed to assess the anterior
component of ITB flexibility, the posterior component can be assessed by the supine crossover test.
The supine crossover test does not have established
validity or reliability, however, it is routinely used as
a qualitative measure of the posterior component of
ITB flexibility. The test is performed with the patient
in the supine position, and the examiner passively
flexes the tested hip about 70 degrees and adducts
until resistance is felt from the ITB (Figure 6). Care
must be taken to avoid lateral tilt of the pelvis during
this test. The pelvis should be stabilized manually
by the therapist or monitored for movement. Bilateral comparison may reveal a unilateral tightness of
the posterior component of the ITB.
Improving ITB flexibility can be a challenge.
Depending on what structures are tight (i.e., posterior versus anterior component) and the patient’s
preferences, one or more of the following stretches
can be prescribed. The Ober’s test position can be

Figure 6. Supine ITB Assessment: The ITB may also be
assessed by placing the patient in the supine position and
adducting the lower extremity. This angle maybe documented
for an objective measurement.

used to perform a therapist-assisted stretch. The
supine crossover test position can be used as a therapist-assisted stretch or self-stretch by using a strap
or propping the leg up against an immovable object
(e.g., wall or chair). The stretch can also be performed in the standing position by crossing the legs
and laterally leaning the trunk. Adding the trunk
and arm movement can enhance the stretching
effect and promote stretching of the entire lateral
myofascial line.50,51Addressing ITB flexibility is associated with relief in patellofemoral pain.6,52 Tyler et
al., in a prospective cohort study; found that normalizing Ober’s test was one of the significant predictors of treatment success after six weeks of physical
therapy for patients with PFPS.6
Hamstrings and Gastrocnemius Flexibility
Other types of soft tissue flexibility that influence
patellofemoral compression and pain include limitations of the hamstrings and gastrocnemius. Hamstring tightness theoretically causes posterior glide
of the proximal tibia on the femur, therefore, an
alteration in the quadriceps vector, which results
in increased compression of the patella on the
femur. This association has been supported in crosssectional studies of patients with patellofemoral
pain.25,27,53 Whyte et al. showed in a biomechanical
study that individuals with hamstring tightness had
increased patellofemoral stress and reaction force
during a squat task, compared to individuals without
hamstring tightness.53 Gastrocnemius tightness may
have a similar influence on patellofemoral biomechanics as the hamstrings, however, this mechanism
has not been empirically demonstrated. Witvrow et
al. identified in a prospective study that gastrocnenimus inflexibility at baseline resulted in increased
risk of developing patellofemoral pain during a oneyear period in college athletes.26 Additionally, it
should be noted that gastrocnemius tightness may
be compensated for during gait by increased motion
at the midtarsal joints, leading to increased subtalar
joint motion, tibial and femoral rotation, and patellofemoral compression.54
Flexibility of the hamstrings and gastrocnemius can
be readily assessed with several examination techniques. To assess hamstring flexibility, the straight
leg raise and 90/90 knee extension tests have been
previously used by different groups and have estab-

The International Journal of Sports Physical Therapy | Volume 11, Number 6 | December 2016 | Page 897

lished reliability.27,35,39 Gastrocnemius flexibility can
be assessed with the patient in supine or prone position using the Silfverskiöld test.55 This test involves
taking the difference in ankle dorsiflexion range of
motion between the knee slightly flexed and the
knee fully extended. A difference of 10 degrees or
larger suggests a gastrocnemius contracture.56 Gastrocnemius flexibility may also be assessed in a
standing, weight-bearing position.26
Intervention for hamstring and gastrocnemius flexibility follows the same stretching guidelines as in
the previous sections. Hamstrings can be stretched
in the straight leg raise position by the patient using
a strap or with therapist assistance. Proprioceptive
neuromuscular facilitation techniques (e.g., holdrelax or contract-relax) may enhance the stretch
by improving the patient’s tolerance to stretch.57,58
Gastrocnemius is optimally stretched in the standing position, with the involved foot behind the
uninvolved foot, and the knee extended on the uninvolved side. Care must be taken to avoid abducting
the involved foot, which causes excessive motion at
the midtarsal joints. Shoes or additional arch support
may be used to ensure that the stretch is applied to
the gastrocnemius instead of at the midtarsal joints.
Joint Mobility
Patellofemoral joint mobility is tested by qualitative
assessment of joint accessory motions. Patellar glide
in superior, inferior, medial, and lateral directions
can be assessed with the patient’s knee in full extension in order to disarticulate the patella from the
femoral condyles and allow for passive glides. The
physical therapist manually moves the patella in
each direction and assesses the excursion of movement, as well as the quality of the end-feel. Limited
patellar medial glide has been implicated in the etiology of patellofemoral pain.41 Patellar tilt, in medial
or lateral directions, may be assessed by respectively pressing the lateral or medial border of the
patella and assessing the excursion of patellar rotation in the transverse plane. Patellar rotation in the
frontal plane may be assessed by manually holding
the patella with two hands and rotating the patella
in each direction. Simultaneous patellar mobility restrictions in two or more planes is common,
especially the combination of decreased medial tilt

and medial glide. It is important to examine patellar
mobility in all directions and document pertinent
findings (i.e., hypo-mobile, within normal limits, or
hyper-mobile), as subsequent treatment should target only the directions that are restricted.
Patellar mobilization is the mainstay of treatment for
patellar hypo-mobility. Patellar mobilizations are typically performed manually by a physical therapist; however, some of the techniques may be instructed to the
patient to be performed at home. Self-mobilization may
be an effective method because of increased dosage
of treatment and improved patient self-efficacy. The
patella is manually held and moved in the direction of
restriction, using oscillatory motions or static holds. By
combining patellar mobilization with therapist-assisted
static stretching is effective, particularly for the iliotibial
band (ITB) and lateral patellar retinaculum.
Patellar mobilization is commonly used in the treatment of patellofemoral pain, however, empirical
evidence showing its effectiveness is limited. This
may be due to the lack of a valid and reliable clinical
examination technique for patellar position or mobility without the use of specialized instrumentation.59,60
Presence of joint mobility impairment in patients with
patellofemoral pain has been questioned, with one
cross-sectional study showing no difference in patellar mobility between adults with and without patellofemoral pain.59 It is possible that subsets of patients
with patellofemoral pain exist with different impairment patterns, and not all patients with the same
pathology present with impaired joint mobility.61
Myofascial Considerations
Myofascial restrictions may contribute to patellofemoral compression and pain. Fascia lata, the deep
fascia of the thigh, is extensive and structurally
strong, and continuous deeply with the lateral intermuscular septum and superficially and laterally
with the ITB.62 Myofascial tightness in the thigh may
lead to over-constraining of the patella and increased
compression in the patellofemoral joint and under
the lateral retinaculum.63 Additionally, active myofascial trigger points in the thigh may directly refer
pain into and around the knee.64
Myofascial restrictions may be assessed by direct
palpation of the soft tissues and trigger points. An
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active trigger point is characterized as a tender nodule in a taut band within a muscle, where manual
compression triggers a local muscle twitch response
or referred pain to an area other than where the
compression is applied.65 Identification of an active
trigger point following the criteria above has moderate inter-rater reliability.66,67
Once myofascial restrictions are found, several intervention strategies are available. Active trigger points
may be treated by direct manual compression, passive stretch of the involved muscle, and neuromuscular re-education by performing therapeutic exercises
which target that involved muscle. This combination
of interventions in physical therapy may be as effective as dry needling in relieving myofascial pain.68
Foam roller and stick roller are popular tools used
in physical therapy to address myofascial restrictions, improve flexibility, and increase joint range of
motion. Several groups of researchers have reported
that applying a foam roller or stick roller on the
thigh resulted in an increase in quadriceps, hamstrings, or hip flexor flexibility and knee or hip joint
range of motion in healthy subjects.69-74 However, it
is unknown if these effects were sustained in the
long term or the results are generalizable to a clinical
patient population. Instrument-assisted soft-tissue
mobilization may also be beneficial in addressing
myofascial restrictions. In one randomized trial, an
instrument-assisted technique was superior to foam
rolling in increasing knee flexion range of motion
and hamstring flexibility after one intervention session in healthy subjects.75 Further scientific inquiry
is warranted to establish the clinical utility and the
mechanisms of action of these various myofascial
intervention techniques.
Strengthening Component to Compressive
Issues
Soft tissue mobility is one of the primary clinical considerations when assessing patella compressive dysfunction, however, as early as 1976, Nicholas et al recognized
that patients with patellofemoral dysfunction presented
with the greatest amount of muscle weaknesses of all
the injured groups tested. These weaknesses included
hip flexors, hamstring and quadriceps.76 Nicholas et al
noted the linkage weakness from the hip to the ankle
in these patients.76 Overall lower extremity assessment

and strengthening is a key component to proper treatment of patellofemoral conditions.
Multiple authors have highlighted the importance of
proximal hip strengthening for patients with patellofemoral dysfunction. Fukuda et al. showed that
adding hip strengthening to a conventional knee
rehab program in patients with PFPS produced better results in pain, lower extremity scores, and functional tests compared to those simply using a knee
rehab program.8 Dolak et al showed faster improvement in anterior knee pain with the addition of a hip
strengthening program, compared to a standard knee
rehab program.7 Khayambashi et al. showed that simply prescribing hip external rotation and hip abduction strengthening exercises to patients with PFPS
resulted in normalized pain, improved function, and
significant gains in hip strength after eight weeks.77
Work by Tyler et al showed not only was it important to normalize hip flexibility, but normalizing hip
flexion strength was a key component to a successful outcome in patients with patellofemoral pain.6 By
resolving three key factors, namely normalizing Ober’s
test side to side, normalizing the Thomas test side to
side, and improving hip flexion strength by more than
20% (measured with a hand held dynamometer), a
successful outcome was reached in 93% of patients. If
only two of these factors were resolved, a success rate
of 75% was reached. If only one of these goals was
reached, there was only a 27% success rate. Each of
these factors plays a large part in successful outcomes
in these patients, by identifying these factors and normalizing them, a high success rate is attainable.
CONCLUSION
Each patient with patellofemoral compressive issue
presents with a unique set of impairments. Key
impairments associated with patellofemoral compressive issues can be reliably assessed using the established tests and measures described in this paper.
Once these key impairments are identified, a wide
range of intervention techniques, including therapeutic exercises, manual therapy, and instrument-assisted
methods, can be implemented to address the impairments and promote functional recovery. Once a
decrease in compression and improvement in soft tissue mobility have been achieved, strengthening of the
hip and lower extremity muscles is a key component
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that should be considered. Selection of specific intervention techniques must take into account patient’s
preferences, skills and tools available to the therapist,
and available evidence as summarized in this clinical
commentary.
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