Patellofemoral pain
Patellofemoral pain (PFP) generally presents as an insidious (gradual, non-traumatic) onset of poorly defined, diffuse pain located around or behind the kneecap (peripatellar or retropatellar). The pain is typically described as dull, though it can become sharp during exacerbations. The hallmark of PFP is that symptoms are aggravated by activities that load the patellofemoral joint while the knee is flexed, such as squatting, ascending or descending stairs, running, hopping, and kneeling. Patients also commonly report the "movie theatre sign," where pain is provoked by prolonged sitting with bent knees, which may be relieved upon extending the knee. Additional symptoms can include crepitus (a grinding sensation), intermittent swelling, and a painless sensation of the knee "giving way" due to reflex inhibition or atrophy of the quadriceps.
Historical evolution 
Big picture
The field has moved from a mainly structural, local knee, malalignment-focused model to a more clinical syndrome and load-tolerance model. In practice, that means less weight on imaging and isolated special tests, and more weight on symptom behaviour, functional aggravators, prognosis, education, and active rehab.
How assessment changed
	Period
	Main assessment style
	What changed

	Earlier literature
	Assessment often centred on maltracking, chondromalacia, alignment, and radiographs
	Patellofemoral pain was often approached as a structural knee problem, with more attention to radiology and local mechanical findings 

	2000s to mid 2010s
	Shift toward clinical diagnosis from history and symptom provocation
	Reviews and consensus statements increasingly treated PFP as a clinical diagnosis, typically based on anterior or retropatellar pain provoked by loading tasks like squatting, stairs, running, and prolonged sitting, while emphasizing differential diagnosis rather than routine imaging 

	Late 2010s to now
	Broader assessment of impairments, function, irritability, prognosis, and patient goals
	Current guidance starts with symptom profile, load tolerance, physical impairments, PROMs, patient priorities, and likely prognosis. Imaging is mainly for atypical presentation, failed care, or suspected alternative pathology, and persistent cases prompt more thought about patellofemoral osteoarthritis 


How management changed
	Period
	Main management style
	What changed

	Earlier literature
	Rest, activity reduction, local quadriceps focus, taping or bracing, and sometimes surgery
	Management was more passive and more knee-centric, with stronger interest in local realignment strategies and surgery for persistent cases 

	2000s to mid 2010s
	Exercise became the core treatment
	Systematic reviews and trials shifted practice toward active rehab, especially strengthening, with growing evidence that hip-focused exercise mattered alongside knee exercise rather than isolated VMO-type approaches 

	Late 2010s to now
	Multimodal, patient-tailored conservative care
	Current best practice is education plus exercise therapy as the base treatment, usually combining knee-targeted and hip-targeted exercise. Adjuncts like foot orthoses, taping, or manual therapy are used selectively, not as stand-alone care 


The biggest modern shifts
From passive care to active care
· Exercise therapy is now the backbone of treatment, not an optional add-on 
From isolated knee strengthening to combined hip and knee rehab
· The evidence base now favours combined hip and knee exercise over narrow quadriceps-only models. 
From generic protocols to load-based tailoring
· Education, load management, and graded return to activity are now central, especially in sport and running populations. 
From wait and see to early active treatment
· Network meta-analysis suggests avoiding a wait-and-see approach; education with a physical treatment performs better in the short term. 
From routine adjuncts to selective adjuncts
· Foot orthoses, taping, and some combined interventions can help selected patients, but electrotherapeutic modalities and isolated passive treatments are not favoured. 
From liberal escalation to cautious escalation
· Evidence for medications, injections, and surgery remains limited for PFP, so these are now framed as later-line or special-case options after good conservative care.
How lifespan thinking changed care
Adolescents
· Older thinking often treated adolescent PFP as self-limiting. Newer work suggests it can persist and should be managed early, with load management, education, family involvement, and return-to-sport planning. 
Adults and runners
· There is more emphasis now on activity-specific care, especially running retraining and movement modification when relevant.
Persistent and older patients
· Longstanding PFP is no longer seen as trivial. Persistent cases now raise concern for chronic symptoms, sensitisation in some patients, and possible overlap with patellofemoral osteoarthritis.
Patient presentation
Clinically, the presentation of PFP varies and can be divided into distinct patient categories based on activity levels, chronicity, and demographics:
1. The Active or Sporting Patient 
This category frequently encompasses adolescents, young adults, military recruits, and recreational runners. Symptoms in this group usually arise from an abrupt increase in the volume or intensity of physical activity—essentially performing tasks at a rate that exceeds the physiological adaptation capacity of their tissues (i.e., "doing too much, too soon"). These patients typically present to clinics with a relatively short duration of pain (less than 12 months).
2. The Sedentary Patient 
Conversely, PFP is also frequently observed in physically inactive individuals, who may have sedentary occupations or be overweight. For these patients, pain is largely triggered by positional stresses on the knee and standard activities of daily living (ADLs) rather than sports. Sedentary patients often endure the pain for a much longer period (typically greater than 12 months) before seeking medical consultation.
3. Adolescents (Recent-Onset vs. Long-Standing) 
Adolescents represent a significantly affected demographic, and their presentation exists on a clinical continuum.
· Recent-onset: Adolescents in the early stages of PFP usually continue to actively participate in sports and physical activities despite their symptoms.
· Long-standing: If the condition persists (e.g., lasting 12 months or more), the presentation worsens. These adolescents may experience daily or weekly pain, begin relying on pain medication, and up to 70% will significantly reduce or completely cease their participation in sports.
4. Females 
Women are twice as likely to develop PFP as men. The clinical presentation in females is frequently influenced by underlying anatomical and biomechanical disparities, such as lower hip muscle mass and strength, a larger Q-angle, and greater dynamic knee valgus during movement.
5. Patients with Severe or Chronic PFP 
In chronic or severe presentations, PFP is no longer viewed purely as a localised mechanical issue. Patients with long-standing PFP often present with associated psychosocial impairments, including depression, anxiety, fear of movement (kinesiophobia), and pain catastrophising. Furthermore, chronicity can lead to altered pain processing and central nervous system sensitisation, meaning patients may present with hyperalgesia (increased sensitivity to painful stimuli) or allodynia (pain evoked by normally non-painful stimuli).
Clinical Assessment
The clinical assessment of patellofemoral pain (PFP) relies heavily on a thorough patient history and physical examination, as PFP is considered a clinical diagnosis of exclusion. There is no single definitive test to diagnose the condition, so clinicians must interpret a cluster of signs, symptoms, and functional impairments after ruling out other knee pathologies.
1. Subjective Assessment (History Taking)
A comprehensive history is critical for ruling in PFP, ruling out concomitant pathology, and identifying contributing factors.
· Pain Characteristics: Patients typically report an insidious (gradual, non-traumatic) onset of poorly defined, diffuse pain located around or behind the kneecap (peripatellar or retropatellar).
· Aggravating Factors: The hallmark diagnostic indicator of PFP is the reproduction of pain during functional activities that load the patellofemoral joint (PFJ) while the knee is flexed. Clinicians should ask if pain is provoked by squatting, ascending or descending stairs, running, jumping, kneeling, or prolonged sitting with bent knees (the "movie theatre sign").
· Load and Activity History: PFP often results from a recent spike in the volume or frequency of physical activity that exceeds tissue tolerance. Understanding the patient's training load and recent lifestyle changes provides vital context for their symptoms.
· Screening for Red Flags and Differential Diagnoses: To rule out other pathologies, clinicians must screen for red flags (e.g., night pain, systemic fever, weight loss) and symptoms of other specific knee injuries (e.g., acute trauma, true locking/catching, or large joint effusions). Referred pain from the lumbar spine and hip should also be excluded.
· Psychosocial Factors (Yellow Flags): Because PFP can be chronic, clinicians should screen for fear-avoidance behaviours, kinesiophobia, pain catastrophizing, anxiety, and depression, as these negatively impact prognosis and guide treatment planning. Giving adolescents the space to describe their "pain story" can help uncover these specific fears and beliefs.
2. Physical Examination
The physical examination utilizes functional tests to reproduce symptoms, palpatory tests to isolate the pain source, and screening tools to identify biomechanical and muscular impairments.
· Functional Provocation Tests: Observing the patient perform activities that load the PFJ is the most accurate way to diagnose PFP.
· Squatting is highly recommended as a primary diagnostic test, demonstrating 91% sensitivity for PFP.
· Stair descending and step-down tests (eccentric step tests) are also highly sensitive and accurate.
Patellar-Specific Tests:
· Palpation: Tenderness upon palpating the medial or lateral patellar facets/borders is a very common and sensitive finding in PFP.
· Patellar Tilt Test: Assesses the mobility of the lateral retinaculum. Hypomobility (an inability to tilt the lateral edge of the patella past the horizontal plane) supports a PFP diagnosis.
· Patellar Apprehension Test: Discomfort or reflex quadriceps contraction when the patella is pushed laterally indicates a history of patellar instability or dislocation, serving as a differential diagnosis.
· Note on Clarke’s Test (Patellar Grind Test): While historically common, applying pressure to the patella during an isometric quadriceps contraction is highly provocative and poorly specific. Clinical guidelines generally advise against relying on it for diagnosis.
Impairment and Biomechanical Screening:
· Muscle Strength: Weakness in the quadriceps and hip musculature (specifically abductors, extensors, and external rotators) is heavily linked to PFP. This can be evaluated using handheld dynamometry or functional movement observation.
· Movement Coordination: Observing dynamic knee valgus (the knee collapsing inward) during a single-leg squat, step-down, or running gait provides insight into motor control and biomechanical deficits.
· Flexibility and Foot Mobility: Assessing the muscle length of the hamstrings, quadriceps, gastrocnemius, soleus, and iliotibial band (Ober test) is important. Clinicians should also assess foot posture, utilizing tests like the navicular drop test to identify excessive foot pronation.
3. Interpretation of Findings
The culmination of the history and physical examination allows the clinician to interpret the clinical picture through three primary steps:
1. Confirming the Diagnosis: 
Current clinical practice guidelines recommend diagnosing PFP based on the presence of three combined criteria:
1. The presence of retropatellar or peripatellar pain.
2. Reproduction of this pain with squatting, stair climbing, prolonged sitting, or other flexed-knee loading activities. (Research shows that combining the stair descending test with the prolonged sitting test yields a 95% post-test probability of correctly identifying PFP).
3. The exclusion of all other conditions that cause anterior knee pain.
2. Subgroup Classification: 
Because PFP is a heterogeneous condition with multifactorial causes, findings from the assessment should be interpreted to classify the patient into function-based subcategories to tailor treatment. These include:
· Overuse/overload: Driven primarily by an unmanaged increase in training volume/load.
· Muscle performance deficits: Driven by quantifiable weakness in the hip and quadriceps.
· Movement coordination deficits: Driven by excessive dynamic knee valgus and poor kinematic control during movement.
· Mobility impairments: Driven by hypermobility (e.g., excessive foot pronation) or hypomobility (e.g., tight hamstrings, calves, or lateral retinaculum).
3. The Role of Imaging: 
A key interpretation tenet is that diagnostic imaging (X-rays, MRI, Ultrasound) is not required to diagnose PFP. Routine imaging often reveals incidental findings that do not correlate with the patient's pain. Instead, imaging is strictly indicated to rule out concomitant or sinister pathologies (e.g., osteoarthritis, osteochondral defects, or tendinopathy) if the patient's presentation is atypical, if red flags are present, or if they fail to respond to conservative treatment.
Management
General Guidelines for All Patients
The optimal management of patellofemoral pain (PFP) revolves around an active, multimodal approach. A "wait and see" strategy is ineffective, results in poor outcomes, and should be avoided.
· Exercise Therapy: This is the cornerstone of PFP management and the most universally recommended intervention. A combination of hip-targeted exercises (focusing on the posterolateral hip musculature) and knee-targeted exercises (quadriceps strengthening) is consistently shown to be superior to knee exercises alone for reducing pain and improving function.
· Patient Education: Education should underpin all interventions and be tailored to the individual's needs. Key educational components include teaching load management, modifying activities to reduce pain provocation, challenging inaccurate fear-avoidance beliefs, and reassuring the patient that pain during exercise does not necessarily indicate tissue damage.
· Combined Interventions: Adding adjunctive treatments to exercise therapy—such as tailored patellar taping or prefabricated foot orthoses—can provide superior short-term pain relief and facilitate better engagement with the exercise programme.
· Treatments Not Recommended: Passive modalities such as therapeutic ultrasound, electrotherapy, dry needling, and isolated manual therapy lack efficacy and should not be used as standalone treatments. Additionally, surgical interventions and injection therapies are generally not indicated for routine PFP and should only be considered in highly specific, recalcitrant cases after exhaustive conservative management has failed.
Specific Treatment Strategies for the 4 Subgroups
Because PFP is a heterogeneous condition, clinical practice guidelines recommend tailoring the intervention to the patient's specific impairment-based subcategory:
1. Overuse/Overload 
For patients whose pain is driven primarily by an unmanaged increase in training volume or joint loading, the focus is on reducing the acute physical stress on the joint.
· Activity Modification: Implementing relative rest and load management strategies is the primary intervention.
· Taping: Tailored patellar taping can be utilised to rapidly reduce pain and joint stress during weight-bearing activities.
2. Muscle Performance Deficits 
For patients presenting with quantifiable weakness in the lower extremity, rehabilitation must focus heavily on progressive resistance training.
· Targeted Strengthening: The programme should prominently feature both hip/gluteal muscle strengthening and quadriceps muscle strengthening.
3. Movement Coordination Deficits 
For patients exhibiting poor dynamic control, such as excessive dynamic knee valgus during movement, treatment should aim to reprogramme the motor pattern rather than just build strength.
· Movement Retraining: Providing visual or verbal cues during functional tasks (like squats or step-downs) helps correct lower limb alignment.
· Running Gait Retraining: For runners, strategies such as cueing to increase step rate (cadence) by 7.5–10%, or cuing to transition from a rearfoot strike to a forefoot strike pattern, can significantly reduce patellofemoral joint stress and improve symptoms.
4. Mobility Impairments 
For patients whose PFP is driven by either excessive mobility (hypermobility) or restricted mobility (hypomobility), interventions must address the specific structural deficit.
· For Hypermobility (e.g., excessive foot pronation): Prefabricated foot orthoses are strongly recommended to improve alignment and reduce pain, particularly in the short term. Patellar taping may also be used.
· For Hypomobility: Treatment should include muscle stretching of the hamstrings, quadriceps, gastrocnemius, soleus, and iliotibial band, alongside patellar retinaculum and soft tissue mobilisation.


