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Abstract

Purpose of Review Anterior knee pain is a common musculoskeletal complaint among people of all ages and activity levels. Non-
operative approaches with an emphasis on physical therapy management are the recommended initial course of care. The purpose
of this review is to describe the current evidence for physical therapist management of anterior knee pain with consideration of
biomechanical and psychosocial factors.

Recent Findings The latest research suggests anterior knee pain is a combination of biomechanical, neuromuscular, behavioral,
and psychological factors. Education strategies to improve the patient’s understanding of the condition and manage pain are
supported by research. Strong evidence continues to support the primary role of exercise therapy and load progression to achieve
long-term improvements in pain and function. Preliminary studies suggest blood flow restriction therapy and movement
retraining may be useful adjunct techniques but require further well-designed studies.

Summary Anterior knee pain includes multiple conditions with patellofemoral pain being the most common. An insidious onset
is typical and often attributed to changes in activity and underlying neuromuscular impairments. A thorough clinical history and
physical examination aim to identify the patient’s pain beliefs and behaviors, movement faults, and muscle performance that will
guide treatment recommendations. Successful physical therapist management involves a combination of individualized patient
education, pain management, and load control and progression, with an emphasis on exercise therapy.
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Introduction

Anterior knee pain (AKP) is a common musculoskeletal com-
plaint contributing to functional limitation in persons of all
ages and activity levels. Symptoms associated with AKP can
This article iS. part 9f the Top.ical Collection on Non-Operative have a significant adverse impact on a person’s function, over-
Management of Anterior Knee Pain all health, and quality of life [1, 2]. AKP encompasses multi-
ple clinical conditions with patellofemoral pain being the most
common. Various clinical findings are associated with AKP
including patellar hyper- or hypo-mobility, impaired quadri-
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management in older persons (4863 years), as well [9].
Therefore, non-operative approaches with an emphasis on
physical therapy treatment are the recommended initial course
of care while surgery is reserved for non-responsive cases.
The purpose of this review is to describe the current evidence
for physical therapist management of AKP with consideration
of biomechanical and psychosocial factors.

History and Physical Examination

Individuals with AKP complain of pain in the anterior knee or
retropatellar regions that increase with running, squatting,
ascending/descending stairs, and following periods of
prolonged sitting. Rarely will an individual report a specific
mechanism of injury, but rather an insidious onset of pain that
is repeatedly aggravated by a continuation of the provoking
activity. As such, the patient history should focus on corre-
sponding changes in physical behaviors and characteristics. In
the physically active patient, alterations in training load (in-
tensity, duration, or frequency), environment, or mode are
highly relevant and a frequent contributor to symptom devel-
opment. Personal characteristic changes that contribute to
AKP include weight gain or loss, shift in activity-related bio-
mechanics (e.g., new running or squatting form), different
footwear or foot orthoses, and modified daily behavior (e.g.,
time spent sitting, standing, walking, or stair use). Prior injury
or surgery to the knee joint often leads to AKP, as inflamma-
tion, joint effusion, reduced joint mobility, and quadriceps
neuromuscular dysfunction jeopardize efficient knee function.
For example, following bone-patellar-tendon-bone anterior
cruciate ligament reconstruction, up to 23% of patients expe-
rience AKP [10].

Baseline function and symptoms, along with progression
of recovery, are typically assessed with patient-reported out-
come measures including numeric or visual analog pain rat-
ing, patient-reported outcome measurement system
(PROMIS), patellofemoral subscale of the knee injury and
osteoarthritis outcome score (KOOS-PF), anterior knee pain
scale (AKPS), and global rating of change scale [11-13].
Additional questionnaires such as the Tampa scale for
kinesiophobia (TSK), fear-avoidance beliefs questionnaire
(FABQ), and pain catastrophizing scale (PCS) can identify
psychosocial factors in persons with AKP that informs patient
education strategies and exercise progression [6, 13—17].

Physical examination of the patient with AKP aims to iden-
tify biomechanical, neuromuscular, and myofascial impair-
ments that will guide treatment recommendations when inte-
grated with the clinical history [4, 18-22]. Diagnostic tests
generally have limited predictive value for AKP as conditions
are typically diagnoses of exclusion. A test cluster is recom-
mended in the diagnosis of patellofemoral pain and includes
pain with (1) resisted knee extension; (2) palpation of the

posteromedial or posterolateral patella; and (3) squatting
[23]. If the patient has pain with two of the three tests, the
+LR is 4.0 (—LR, 0.5). The step down test can help to rule in
patellofemoral pain when the patient’s chief complaint is
reproduced while slowly descending from a standard step
(+LR, 2.34; —LR 0.7) [24]. Due to the variety of conditions
involved with AKP, tenderness with palpation may also be
present with the infrapatellar tendon and fat pad, tibial tuber-
cle, and suprapatellar quadriceps tendon. Weakness of the
posterolateral hip musculature, in particular the hip abductors,
is often present and is associated with increased dynamic knee
valgus during loading [25].

Interventions
Evolution of Care

The current patient education and load management approach
to non-operative care of AKP has evolved from the best avail-
able evidence and expert consensus [26¢°]. Over the years,
various clinical trends have emerged, only to fade as their
inefficacy materializes. Biophysical agents (e.g., cryotherapy,
ultrasound, transcutaneous electrical nerve stimulation), once
considered a mainstay of AKP care, are now regarded as hav-
ing no added benefit to therapeutic exercise intervention
[27-29]. Patellar taping may have immediate pain manage-
ment benefits when combined with exercise for some with
AKP [30], but does not influence patellofemoral contact area,
alignment, or muscle activation patterns [31-33].
Patellofemoral bracing (e.g., sleeve or strap) provides no ad-
ditional benefit than exercise therapy alone [34]. Likewise,
EMG-based biofeedback of the vastus medialis muscle during
exercise therapy has no added benefit on pain or function than
exercise alone [35]. Indeed, the goal of preferentially
recruiting the vastus medialis (oblique) due to a delayed acti-
vation onset is ineffective save a potential subgroup of indi-
viduals [36, 37]. Transcutaneous electrical nerve stimulation
can transiently increase quadriceps activation and decrease
pain similar to other modalities such as ice, but no additional
benefit to exercise has been demonstrated [28, 29, 38].
Despite the limited benefit from these adjunct treatments, ex-
ercise therapy remains the cornerstone of AKP care and is
recommended to reduce pain in the short, medium, and long
term, and to improve function in the medium and long term
[26e°].

Patient Education
Educational strategies are essential in management of AKP
[39, 40] to improve the patient’s understanding of the condi-

tion, treatment options, and expectations, and to address treat-
ment barriers related to pain beliefs and behaviors [2]. Patients
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with AKP want to know why they are hurting, and their ad-
herence to the rehabilitation approach hinges on comprehen-
sion of the problem and confidence in the treatment plan [39,
41]. Most research on educational intervention for AKP is
specific to persons with patellofemoral pain [2, 41, 42¢], but
these same concepts and those from research related to pain
education [43, 44] can be applied to other AKP conditions.
Patient education should target barriers to treatment, particu-
larly management of exercise and activities that stem from
patient concerns or confusion about pain mechanisms. These
beliefs contribute to anxiety, fear-avoidance behaviors, and
poor self-efficacy towards recovering function and managing
pain. Successful patient education and pain management strat-
egies provided as a part of AKP treatment improve pain, func-
tion, and psychological outcomes [14, 45, 46].

Pain Education Patient education should acknowledge that
various structures around the patella may be involved includ-
ing muscles, nerves, ligaments, and tendons [46], but that pain
mechanisms also include psychological and contextual factors
[7¢]. Patients with AKP commonly assume their pain is related
to the accompanying joint noise (crepitus) [2, 47¢] and is a
result of structural damage, most commonly arthritis [2, 47¢].
Although osteoarthritis and other knee structural pathologies
can produce nociceptive stimuli and are relevant in plan of
care decision-making [48, 49], pathology is often inconsistent
with pain levels [50, 51]. In addition, patients without evi-
dence of structural damage still associate their pain and
crepitus to arthritis which contributes to anxiety and fear-
avoidance behaviors [47¢].

When crepitus is encountered during treatment, patients
appreciate education on the nature of their joint noise and
how to react to it [47¢]. Common structural reasons the patient
attributes to the crepitus (e.g., arthritis and pathomechanics)
can be acknowledged [48] along with evidence that pathology
is not always consistent with symptoms and function or like-
lihood of requiring a knee arthroplasty [52, 53]. Modifications
to the loading program such as limiting range of motion,
adjusting movement mechanics, or use of isometric versus
isotonic muscle contractions may reduce crepitus while main-
taining benefits of therapeutic intervention (Table 1).

Patients can be empowered and engaged in active treat-
ments by re-conceptualizing pain beliefs that are often rein-
forced by cultural perceptions not consistent with recent evi-
dence [2, 41]. A common belief'is the association of impact or
knee loading activity (e.g., running and squatting) and devel-
opment of osteoarthritis. This belief can create reluctance by
the patient to participate in these loading activities, including
exercises recommended for AKP treatment. Recreational
levels of running do not increase knee symptoms or progres-
sion of structural pathology in persons with knee osteoarthritis
[71], and are associated with reduced disability and mortality
in people 50 years and older [72]. Concern regarding the role
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of physical activity in the development of osteoarthritis can be
assuaged by providing education about cartilage development
and conditioning. For example, physical activity in younger
populations is necessary to maximize cartilage development
that occurs until skeletal maturity [73, 74]. After maturity,
articular cartilage is conditioned through moderate mechanical
loading but will atrophy if loading is insufficient or excessive
[75, 76].

Pain Management Strategies

Load management is fundamental to AKP treatment, but pa-
tients can be conflicted because loading activities (stairs,
squatting, running, and jumping) are associated with their
symptoms which results in pain-related fear and maladaptive
coping behavior [2]. In addition to education on pain mecha-
nisms, arming the patient with strategies to address pain can
improve confidence and adherence throughout treatment.

Pain Monitoring Teaching the patient how to use a pain mon-
itoring system (Fig. 1) to guide load management decision-
making is effective in persons with patellofemoral pain and
patellar tendinopathy [46, 77, 78]. Pain level (0 =no pain,
10 =worst pain imaginable) is monitored during exercise
and the subsequent 24 h. Pain between 0 and 2 is considered
“safe,” 25 is “acceptable”, and pain greater than 5 should be
avoided [45, 46, 78]. Using this system, patients can be con-
siderate of pain related to activity but still engage in exercise
or activities essential to their recovery. This system can be
integrated into pain education, exercise, and load progression
to reduce likelihood of symptom exacerbation. For example,
improved pain and function was achieved in runners with
patellofemoral pain by using pain monitoring to progress
training volume and intensity; specifically, assuring pain dur-
ing running and the following day was less than 2/10 [45].

Unloading For some patients, a substantial or complete reduc-
tion in knee loading may be required as part of the initial
symptom management plan. This will typically involve avoid-
ance of sport-related activities (e.g., jumping, running down-
hill), but may need to extend to some daily activities such as
ascending/descending stairs, squatting, and kneeling. This ap-
proach is recommended in those with evidence of joint or
tissue swelling, highly reactive pain, or a history suggesting
an increase in magnitude or frequency of knee tissue loading
at a level that exceeds the tissue’s ability to recover. For those
meeting this latter characteristic, there may not be any accom-
panying physical impairment to address through a progressive
rehabilitation program. Instead, the unloading period may suf-
ficiently resolve the condition; however, it is critical that this is
followed by a period of progressive reloading to avoid symp-
tom recurrence.
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Table 1
to reduce symptoms or crepitus

Biomechanical modifications and considerations during prescription of squatting and lunging exercises that inform clinical decision-making

Biomechanical strategy

Considerations

Reduce weight-bearing (e.g., squat in a supine or
semi-recumbent position)

Limit range of knee flexion of motion

Reduce anterior knee translation by preventing
knees to pass anterior to the toes

Reduce knee dynamic valgus via reduced femur
internal rotation and adduction

Increase trunk and hip flexion

Perform lunges in-place versus with a step

Perform isometric exercises

Blood flow restriction training

Reduced weight-bearing reduces patellar contact area [54], patellofemoral, tibiofemoral, and pa-
tellar tendon load. There is less unilateral patellofemoral stress with a bilateral squat versus a
unilateral squat, and in greater than 60° knee flexion, there is less stress during a forward or side
lunge versus a single leg squat [55, 56].

Patellofemoral joint stress increases between 60 and 90° knee flexion in weight-bearing and 0-30°
knee flexion in non-weight-bearing [57]. To reduce patellofemoral stress, perform
weight-bearing exercises in 0—45° knee flexion and non-weight-bearing in 45-90° [57]. Patellar
contact area increases to dissipate forces with increased knee flexion [54] and persons with
patellofemoral pain have similar contact area at 40° knee flexion, but less contact area at 0° and
20° [58]. Because patellar contact area is the least at 0°, greater sensitivity may be exhibited at
this angle with forces from quadriceps contraction.

Tibiofemoral joint compressive forces increase from 0° to 55-75° knee flexion during a squat and
leg press, and forces are greater during the squat versus the leg press due to greater quadriceps
and hamstring activity [59].

Patellar tendon force is lower at lower knee flexion angles when performing a squat from a
horizontal and decline surface [60].

Knee torque is reduced by 20% when preventing anterior knee translation during a barbell squat,
but also increases hip and trunk torque 10-fold [61]. Patellofemoral stress is reduced at 90° knee
flexion during a wall squat when the feet are further versus closer to the wall [56], and there is
less patellofemoral joint stress when taking a larger step versus a shorter step when performing a
forward lunge [62].

Patellar tendon peak stress and stress impulse is lower when performing a forward lunge with the
knee behind, versus in front of the toes [63].

Many sport-related activities require tolerance of loading the knee anterior to the toes and require
progression from reduced anterior knee translation modification to loading with more anterior
knee translation.

Medial femur rotation and adduction increases patella cartilage stress [64], and medial femur
rotation is associated with smaller contact area in persons with patellofemoral pain [65]. Control
of dynamic valgus is influenced by hip (e.g., femur abduction and external rotation) and foot
and ankle strategies (e.g., rear foot inversion, subtalar supination) [66].

In greater than 60° knee flexion, there is less patellofemoral stress when performing a single leg
squat compared to a bilateral wall squat due to increased forward trunk flexion during the single
leg squat [55, 56].

Increased forward trunk and hip flexion reduces ACL stress due to increased hamstring activity
[67].

There is minimal difference in patellofemoral joint stress between lunge (forward and side) and
squat (back at wall and single leg) variations in less than 60° knee flexion [55, 56, 62].
Patellofemoral joint stress is less when performing a forward or side lunge in-place versus
stepping into the lunge [55].

Isometric contractions can reduce patellar tendon pain for 45 min and increase maximum
voluntary isometric contraction [68]. Static positions during isometric contractions can reduce
frequency of crepitus which is associated with fear-avoidance behaviors [47¢].

Blood flow restriction and light-load resistance can improve quadriceps strength in individuals
who cannot tolerate heavy-load resistance training [69, 70].

Complimentary Symptom Relief Strategies Adjunct interven-
tions that provide short-term pain relief can gain the pa-
tient’s trust and improve participation in exercise inter-
ventions [39]. A variety of such interventions include
manual therapy, foot orthoses, knee taping/bracing, treat-
ment of trigger points (e.g., dry needling), and cold or
heat modalities [79, 80, 81¢]. Manual techniques com-
monly used include patellofemoral joint mobilization,
talocrural mobilization and manipulation (often to

improve dorsiflexion), lumbopelvic manipulation, soft tis-
sue mobilization (often localized to the lateral knee), and
mobilization with movement of the patellofemoral and
tibiofemoral joints [79, 80, 82]. Because of limited evi-
dence for custom foot orthoses, prefabricated orthoses are
recommended and may be more effective when used with
patients based on foot posture and mobility, and when
immediate symptom improvements are noted [81e].
Although patellar taping has not demonstrated
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Numeric pain rating during, immediately after, or the morning following exercise interventions

Acceptable
Acceptable to proceed or
progress exercise if pain
subsides by the next morning. If
pain increases from day to day,
may need to adjust exercise
technique (Table 1) and/or
training parameters
3 4

No pain

Worst pain imaginable

Fig. 1 Pain monitoring system used to guide clinical decision-making of modifications and progression of exercise-based intervention

patellofemoral biomechanical effects [31-33], taping
strategies based on the intent to control lateral tilt, glide,
and spin for are recommended to achieve pain reduction
versus untailored medially directed taping [30]. Evidence
suggests dry needling has a moderate short-term effect on
improving pain and disability in persons with
patellofemoral pain and when combined with exercise in-
terventions [83¢].

The determination and selection of complimentary inter-
ventions should consider existing evidence, the clinician’s ex-
perience, and patient characteristics, preferences, and expec-
tations of interventions. An evidence-based rationale consid-
erate of biopsychosocial mechanisms should be provided, as
well as clear indication that these treatments are adjunctive to
exercise interventions [84—86]. These interventions can then
be modified or progressed based on short-term response while
emphasizing the exercise component of the load management
program.

Exercise

Therapeutic exercise for AKP represents the most evidence-
supported management strategy. Combined hip and knee ex-
ercise reduces short term and chronic pain while contributing
to improved functional capacity in the medium to long term
[81<]. Resistance exercises to strengthen the hip extensors,
abductors and external rotators [87], quadriceps [88], and core
musculature [89] are supported by a large body of evidence
[90, 91, 92¢]. More high-quality research to determine the
most effective exercise parameters to address AKP is required,
as evidence to guide the specifics of exercise prescription and
dosage is lacking [93°].

Hip- Versus Knee-Targeted Exercises Over the past two de-
cades, our understanding of the role that the hip musculature
has on patellofemoral joint loading and associated risk for
AKP has advanced. Consequently, there has been an in-
creased emphasis on addressing hip muscle impairments in
patients with AKP. In particular, hip abductors, external
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rotators and extensors are frequent targets with the intent of
reducing dynamic knee valgus and the accompanying increase
in patellofemoral joint stress. Clinical trials have demonstrated
a small advantage of hip-targeted exercise therapy over knee-
targeted exercise therapy in improving pain and function in
the short and medium term [87, 94]. However, therapy that
combines both hip- and knee-targeted exercises revealed su-
perior long-term outcomes compared to only knee-targeted
exercise therapy [95]. As such, the combination of hip and
knee-targeted exercise is the current recommendation from
the Academy of Orthopaedic Physical Therapy [26°¢] and
the National Athletic Trainers’ Association [96°].

Weight Bearing (Closed Kinetic Chain) Versus Non-weight
Bearing (Open Kinetic Chain) Due to the location and direction
of the applied force, patellofemoral loads can differ between
weight-bearing and non-weight-bearing exercises.
Specifically, patellofemoral stress is lowest during weight-
bearing exercise between 0° and 45° of knee flexion and dur-
ing non-weight-bearing exercise between 45° and 90° [57].
This difference has led to the recommendation to limit the
exercise range of motion during early AKP rehabilitation to
that corresponding to reduced patellofemoral stress. Thus, a
combination of partial range of motion weight-bearing (0° to
45°) and non-weight-bearing (45° to 90°) exercises is tradi-
tionally considered the safest approach. Despite this biome-
chanical rationale, weight-bearing and non-weight-bearing
exercises are equally effective in reducing pain and improving
function in the short, medium, and long term in those with
AKP [97-99].

Squat and lunge exercises are common to AKP rehabilita-
tion programs. Because patients may associate squatting or
lunging with their pain, patient education and individual-
specific modifications are advised to facilitate performance
of these exercises without further escalation of fear-
avoidance behavior. Biomechanical investigations inform po-
tential modifications to the squatting program (Table 1) to stay
within the boundaries of pain monitoring (i.e., < 3—5/10 pain;
Fig. 1) and with consideration of the diagnosis. For example,
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to reduce pain during a bilateral squat in a patient with
patellofemoral pain, range-of-motion can be limited or anteri-
or knee translation reduced to mitigate patellofemoral joint
forces. In a patient with patellofemoral or tibiofemoral osteo-
arthritis with significant crepitus during squatting, isometric
muscle contractions performed in pain- and crepitus-free
ranges during bilateral or unilateral tasks are a recommended
alternative. In addition, isometric exercise may be used for
pain modulation in individuals with patellar or quadriceps
tendinopathy, with eventual progression to eccentric or con-
centric exercises. Another consistent modification appropriate
across AKP conditions is mitigation of dynamic knee valgus
which may result from a combination of contralateral pelvic
drop, femoral internal rotation, knee valgus, tibial internal
rotation, and foot pronation during weight-bearing or jumping
activities [66]. Elastic resistance bands can be placed around
the knees, ankles, or forefoot to facilitate greater thigh abduc-
tion and external rotation torque production in addition to foot
supination and tibial external rotation during squat and lunge
exercises (Fig. 2). Foot orthoses can be added as another

Fig. 2 Squat variations performed with an elastic band to promote
movement patterns and muscle activation that will reduce dynamic
knee valgus. Bands can be placed above or below the knees, at the
ankles or the forefoot during bilateral or unilateral activities. An
isometric hold in a target range can be performed to accommodate pain
or crepitus and progressed to a unilateral task with contralateral limb
abduction or extension using no, or band resistance. Often a mirror is
used to provide biofeedback to assure neutral frontal plane foot, ankle,
knee, and pelvis position

means to reduce transverse plane knee rotation [100]. A mirror
can be added for biofeedback to correct contralateral pelvic
drop or rotation and frontal plane knee alignment during uni-
lateral tasks.

Neuromuscular Electrical Stimulation The use of NMES is
recommended to improve quadriceps muscle neuromuscular
function post-knee surgery [101] and may provide symptom
relief via nociceptive effects. Evidence for the use of NMES in
direct treatment of AKP remains inconclusive [102], but pa-
tients with AKP and quadriceps dysfunction indicative of vol-
untary activation failure have strong potential to benefit from
NMES [103].

Blood Flow Restriction Training The use of blood flow restric-
tion training (BFRT) has generated a lot of recent interest in
both the clinical and research communities as a potential tool
for maintaining a high metabolic load to the target muscle
(through restriction of vascular flow) while reducing poten-
tially problematic joint forces. Recent investigations have re-
ported this technique as effective in restoring quadriceps mus-
cle performance post-knee injury and surgery, when increased
musculoskeletal loads may be counterproductive and/or harm-
ful [104, 105]. BFRT of the knee extensors has also been
shown to immediately and transiently reduce AKP [106,
107], which may facilitate more effective therapeutic exercise
intervention. Improved quadriceps strength following a pro-
gram of BFRT can also contribute to functional improvements
in people with AKP [108]. Although the optimal parameters
and dosage of BFRT for improving lower extremity muscular
function in the presence of AKP, or in directly addressing
AKP are unknown, current available evidence suggests this
is a promising treatment approach for mitigating AKP symp-
toms while improving neuromuscular function. This is partic-
ularly relevant for populations with load restrictions, such as
post-surgical patients [69].

Movement Retraining

When movement faults are present and consistent with symp-
tom presentation, movement retraining designed to reduce
tissue loading to the knee should be considered a component
of the plan of care. This is especially true when movement
faults are present in the absence of lower extremity muscle
weakness. A variety of techniques have been successfully
applied to repetitive tasks such as walking, running, and jump
landing resulting in improved biomechanics and reduced tis-
sue loading. For example, in individuals who display exces-
sive hip adduction or knee medial displacement during walk-
ing or running, movement retraining involving targeted visual
feedback led to improved kinematics that were maintained
over time [109—111]. Other retraining approaches have fo-
cused on reducing load during early stance phase of running
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Fig. 3 Retraining of movement strategies with feedback of performance,
external focus of attention, and sport-specific training to enhance motor
learning in performance of squatting and jumping. a Utilizing force plates
for real-time feedback of performance to facilitate equal weight-bearing
during a squatting motion. b Use of external focus of attention to facilitate
appropriate squat depth and frontal plane knee alignment by instructing

where the primary forces associated with AKP occur.
Increasing running step rate has been a particularly effective
strategy to reduce the cumulative load on the knee [112, 113].
Safe and effective landing mechanics and lower extremity
propulsive function are fundamental components in success-
ful performance of sporting activities. Conversely, stiff land-
ings with excessive frontal plane motion may contribute to
AKP [114-116]. Retraining of lower extremity movement
mechanics with an external focus of attention is recommended
for improved retention and transfer of skills [117].
Neuromuscular training of loading and landing techniques
with visual or video feedback and external focus is effective
in improving lower extremity alignment and reducing landing
stiffness [118—120], and may diminish patellofemoral joint
forces [121]. Throughout training, a shift to reduced reliance
on vision with increasing attentional demand is recommended
to enhance retention and facilitate transfer to sport-specific
tasks [122]. A progression of athletic movements, including
jumping, bounding, and leaping actions with increasing task
complexity, is recommended (Fig. 3). A sample progression
would be (1) jumping and landing on two legs; (2) pushing off
or landing on one leg; (3) reactionary movement with a visual
component; and (4) reactionary movement with visual and
sport-specific components (e.g., manipulating an object).
These strategies serve to maximize effectiveness of biome-
chanical strategies to mitigate excessive tibiofemoral and
patellofemoral joint forces that may contribute to AKP.

Conclusion

AKP is a common condition that is responsive to evidence-
based physical therapy interventions focused on patient
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subject to align knees with cylinders and touch cylinders with hands. ¢
Facilitating symmetric weight-bearing and appropriate squat depth with a
volleyball pass. d, e Use of external focus of attention and dual-task
conditions to facilitate appropriate stance width and frontal plane knee
alignment during squatting and countermovement jumping

education, and restoring musculoskeletal load capacity
through exercises supplemented by strategies to manage pain.
Education is an important first step to ensure the patient un-
derstands the condition and the underlying rationale for the
treatment plan. Exercise therapy is the foundation of AKP care
and leads to long-term improvements in pain and function.
Movement retraining should also be considered when faulty
techniques are evident during activities that provoke pain.
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