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Abstract: The diagnosis and management of chronic anterior knee pain in the active individual 

can be frustrating for both the patient and physician. Pain may be a result of a single traumatic event 

or, more commonly, repetitive overuse. “Anterior knee pain,” “patellofemoral pain syndrome,” and 

“chondromalacia” are terms that are often used interchangeably to describe multiple conditions that 

occur in the same anatomic region but that can have significantly different etiologies. Potential pain 

sources include connective or soft tissue irritation, intra-articular cartilage damage, mechanical 

irritation, nerve-mediated abnormalities, systemic conditions, or psychosocial issues. Patients with 

anterior knee pain often report pain during weightbearing activities that involve significant knee 

flexion, such as squatting, running, jumping, and walking up stairs. A detailed history and thorough 

physical examination can improve the differential diagnosis. Plain radiographs (anteroposterior, 

anteroposterior flexion, lateral, and axial views) can be ordered in severe or recalcitrant cases. Treat-

ment is typically nonoperative and includes activity modification, nonsteroidal anti-inflammatory 

drugs, supervised physical therapy, orthotics, and footwear adjustment. Patients should be informed 

that it may take several months for symptoms to resolve. It is important for patients to be aware of 

and avoid aggravating activities that can cause symptom recurrence. Patients who are unresponsive 

to conservative treatment, or those who have an underlying systemic condition, should be referred 

to an orthopedic surgeon or an appropriate medical specialist.
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Introduction
“Anterior knee pain,” “patellofemoral pain syndrome” (PFPS), and “chondromalacia” 

are terms often used interchangeably to describe conditions that occur in the same ana-

tomic region but that can have significantly different etiologies. Potential pain sources 

include connective or soft tissue irritation (quadriceps/patellar tendonitis), intra-articular 

cartilage damage, mechanical obstructions (loose bodies, unstable cartilage flaps), nerve-

mediated abnormalities (referred pain from hip or spine pathology, complex regional 

pain syndrome), systemic conditions (inflammatory arthritis), or psychosocial issues. 

Although the differential diagnosis is broad, a detailed history and physical examination 

can narrow the diagnosis (Table 1). Appropriate treatment can begin only after correct 

diagnosis. The primary care sports medicine physician can manage most conditions that 

cause anterior knee pain in the active individual. However, there are occasions when the 

patient should be referred to an appropriate specialist (Table 2).

History
Although the exact etiology of chronic anterior knee pain may not be obvious, there are 

several key historical components that can help in formulating the differential diagnosis.  
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It is important to determine whether the pain began abruptly 

with a specific event or if the pain occurred gradually and 

had no particular inciting event. If the pain began acutely, as 

with trauma or a fall, it is important for the patient to report 

the circumstances of the event (eg, knee buckling, twist-

ing, or popping) to the physician. Using the center of the 

patella as a reference point, the anterior region of the knee 

can be divided into 5 locations for purposes of defining the 

source of the pain (Figure 1). The bony patella itself, the 

underlying cartilage, and the overlying skin comprise the 

first region. The superior structures, such as the superior 

pole of the patella and the quadriceps tendon, form the 

second region. The inferior structures, such as the inferior 

pole of the patella, patellar tendon, and tibial tubercle, 

form the third. The medial structures, including the medial 

retinaculum, plica band, pes anserinus (hamstring tendon 

insertion), and medial patellofemoral ligament, comprise 

the fourth. Lastly, the lateral structures, such as the lateral 

retinaculum, lateral patellar facet, and iliotibial band, form 

the fifth region. When asked to localize the pain, patients 

will often place their entire hand over the front of the knee.  

In these cases, it may help to have the patient point to one 

area that bothers him or her most.

The patient should be asked to characterize the pain in 

simple terms. Constant, dull pain can be a sign of referred 

or sympathetic-mediated pain.1 Referred pain from the 

hip may be suspected if there is decreased hip range of 

motion (ROM) and difficulty performing tasks such as 

putting on and taking off one’s shoes. Referred pain from 

the lumbar spine should be suspected if there is back pain 

that radiates into the buttocks/posterior thigh region or is 

accompanied by lower-extremity numbness or weakness. 

Sharp, intermittent pain may be due to loose bodies or car-

tilage flaps in the joint, which can also be associated with 

locking and catching. Locking episodes may be associated 

with swelling and severe pain; however, patients may be 

entirely asymptomatic between episodes.2 These episodes 

are frequently unpredictable and are not caused by any 

specific activity. Activity-related pain is usually caused by 

soft tissue/bone overload that is exacerbated with increased 

activity. Pain caused specifically by kneeling, crawling, 

going up and down stairs, and prolonged knee flexion can 

Table 1. Summary of Etiology, Diagnosis, and Treatment of Anterior Knee Pain

Pain Source Diagnosis Signs and Symptoms Diagnostic Tool Treatment

Connective  
tissue

Soft tissue irritation (quadriceps/
patellar tendonitis, plica syndrome,  
fat pad syndrome, ITB tendonitis), 
patellar stress fracture

Reproducible pain over the  
involved structure, pain with  
resisted motion

MRI to evaluate soft 
tissues, CT scan to 
evaluate for possible  
malalignment, bone  
scan evaluating for  
bony uptake

Physical therapy/activity 
modification; possible 
surgery for tendinopathy, 
plica band, or stress 
fracture

Cartilage Articular cartilage irritation (DJD, 
posttraumatic, chondromalacia)

Swelling, crepitus with flexion/
extension, pain with direct 
compression

Axial/sunrise patellar  
radiograph, MRI

Physical therapy, 
arthroscopy for cartilage 
resurfacing, patellar 
realignment to unload 
cartilage

Mechanical Loose bodies, unstable  
cartilage flaps

Swelling, locking, catching Radiographs, MRI Arthroscopic loose 
body removal, cartilage 
resurfacing

Nerve Referred pain Abnormalities of lumbar  
spine or hip

Radiographs, MRI,  
bone scan

Dependent on underlying 
pathology

Complex regional  
pain syndrome

Findings consistent with  
abnormal sympathetic function

Clinical diagnosis Pain management referral

Postoperative neuroma Sensitivity and pain in the  
proximity of scars

Clinical diagnosis, 
diagnostic local  
anesthetic injection

Neuroma excision

Systemic  
condition

Inflammatory arthritis Other joint involvement, morning  
stiffness, systemic symptoms

Laboratory work-up Nonsteroidal anti-
inflammatory drugs

Medical condition causing weakness, 
muscle atrophy, laxity (cancer, 
endocrinopathies, pregnancy)

Past medical history and condition- 
specific physical examination  
findings

Treat underlying condition

Psychologic Malingering/symptom exaggeration  
for secondary gain

Psychosocial issues Psychiatric assessment Therapy/counseling

Abbreviations: CT, computed tomography; DJD, degenerative joint disease; ITB, iliotibial band syndrome; MRI, magnetic resonance imaging.
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Table 2. Summary of Specific Anterior Knee Pain Disorders

Disorder Clinical  
Presentation

Radiographic 
Findings

Initial  
Treatment

Specialist  
Referral

Patellofemoral  
pain syndrome

Anterior or retropatellar pain  
with running, jumping, squatting,  
and stair climbing21–24

Often normal PF joint load restriction,  
VMO strengthening, hamstring 
stretching, NSAIDs, McConnell 
taping, orthotics10–12,20,25,31–33,40–43

Orthopedic surgeon 
after 3–6 months of 
conservative treatment

Patellar tendinopathy Pain at proximal patellar  
tendon/bone interface45,46

MRI findings of  
increased signal  
intensity and focal 
thickening of the  
proximal tendon45,51,52

Activity modification, quadriceps 
strengthening, NSAIDs, shoe  
wear adjustment46

Orthopedic surgeon 
after 3–6 months of 
conservative treatment

Patellar chondromalacia Retropatellar pain, swelling,  
and grinding with deep  
knee flexion55,56

MRI findings of focal 
marrow edema and 
cartilage damage57

Activity modification, lubricant/
steroid injections, NSAIDs, 
physical therapy58,59

Orthopedic surgeon 
after 2–3 months of 
conservative treatment

Prepatellar bursitis Pain, swelling, and erythema  
just anterior  
to the patella (potential etiologies 
include trauma, infection, crystal 
deposition disease)51

Radiographic findings 
of soft tissue shadow 
anterior to patella,  
MRI findings of fluid/
edema overlying patella

RICE, avoidance of direct knee 
pressure, NSAIDs, aspiration/
antibiotics if necessary60

Orthopedic surgeon 
if infection suspected 
or after 3 months of 
conservative treatment, 
primary care physician if 
gout suspected

Osteochondroses Skeletally immature patient 
with activity-related pain at tibial 
tubercle (Osgood–Schlatter)  
or inferior patella 
(Sinding-Larsen-Johansson)61,62

Possible radiographic 
findings of soft 
tissue swelling and 
fragmentation

Activity modification, NSAIDs, 
hamstring stretching61,63

Orthopedic surgeon if 
patient skeletally mature 
with persistent symptoms

Abbreviations: MRI, magnetic resonance imaging; NSAID, nonsteroidal anti-inflammatory drug; PF, patellofemoral; RICE, rest, ice, compression, elevation;  VMO, vastus medialis 
obliquus.

be a sign of patellofemoral overload or malalignment.  

This type of pain is generally relieved with periods of rest 

and inactivity.3 Pain that is worst at night or when the patient 

wakes can be a sign of infection, neoplasm, or prepatellar 

bursitis, and warrants further evaluation.

A brief medical and psychosocial history should be 

obtained to elucidate other systemic conditions that could 

produce knee pain. In certain areas of the country, Lyme 

disease can present with a knee effusion, particularly in 

young children.4 Pain in multiple joints or pain that is worst 

in the morning on waking and eases as the day progresses 

(ie, “start-up pain”) may be indicative of an inflammatory 

process, such as rheumatoid arthritis or lupus.5 Systemic 

conditions such as malignancy and endocrinopathies may 

result in generalized atrophy or muscle wasting, which can 

contribute to patellofemoral malalignment.1 Prior treatment, 

such as previous courses of physical therapy, injections 

(cortisone or viscosupplementation), or surgical procedures,  

should also be documented.

Physical Examination
Physical examination of the patient with anterior knee pain 

should begin with a visual inspection of both knees during 

stance. The direction the patellas’ face in relation to the tib-

ial tubercle should be noted. Inward-pointing patellas may 

suggest poor tracking due to externally rotated tibial tuber-

cles or excessive femoral anteversion (Figure 2). A knock-

knee appearance (genu valgum), bow-legged appearance 

(genu varum), or genu recurvatum should be documented.  

A posterior visual evaluation of stance should also be per-

formed, with close attention to any alignment abnormalities 

(Figure 3). The patient should be instructed to walk barefoot 

and be observed from the front and back to check for a limp 

or other gait abnormality, as well as to inspect the posture 

of the foot for pathology (ie, pes planus). The involved 

knee should be inspected for quadriceps atrophy, erythema, 

bruising, calluses related to excessive kneeling, scars 

related to previous procedures, rashes, or color changes. 

The quadriceps angle (Q-angle), which is a measure of 

tibial tubercle external rotation, should be measured with a 

goniometer to assess potential malalignment. The Q-angle 

is the angle between a line drawn from the anterior-superior 

iliac spine to the center of the patella and a line drawn from 

the center of the patella to the tibial tubercle (Figure 4).  

In order to obtain a more accurate measurement, this should 

be done in 30° to 45° of knee flexion to ensure that the 
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patella is engaged in the trochlea. In patients with patella 

subluxation, the angle when measured in extension will be 

falsely reduced. Q-angles of # 10° in males and # 15° in 

females are accepted normal values, although significant 

interobserver variation has been reported with this measure.6 

After inspection, all bony prominences, including both poles 

of the patella, the tibial tubercle, and the fibular head, should 

be palpated. Tenderness in these areas may represent inser-

tional tendonitis or growth overuse injuries (apophysitis) 

in skeletally immature patients (Osgood–Schlatter disease). 

Soft tissue structures such as the medial and lateral patel-

lar retinaculum, patellar tendon, quadriceps tendon, and 

iliotibial band have extensive innervation with free nerve 

endings and should also be palpated.7 It is also important to 

test the patella for stability by translating it both medially 

and laterally to elicit any apprehension from the patient. 

It is also important to note warmth and/or erythema and 

to evaluate for a knee effusion versus soft tissue swell-

ing. These findings help differentiate between traumatic 

injuries, inflammatory arthropathy, and septic arthritis. 

Hypersensitivity or sympathetic-mediated pain can be 

detected by lightly stroking the anterior aspect of each 

knee, which can be helpful in evaluating conditions such 

as chronic regional pain syndrome (formerly called reflex 

sympathetic dystrophy). Scars or arthroscopic portals from 

previous surgeries should be palpated to detect numbness, 

neuromas, or sensitive scar tissue.

Active and passive knee flexion and extension should be 

assessed for ROM. Any flexion contracture, extensor lag, and 

the ability to perform a straight-leg raise should be noted. 

Forceful loading of the patella in the trochlear groove (TG) 

that elicits pain can be a sign of articular cartilage damage. 

Crepitation of the patellofemoral joint during active knee 

Figure 1. Topographical anatomy of the anterior knee.  A) Frontal anatomy;  B) lateral 
and medial anatomy.

Figure 2. The patient’s left patella is pointing inward, which can be associated with 
an externally rotated tibial tubercle or excessive femoral anteversion. 

Reprinted with permission from J Bone Joint Surg.64
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extension in a seated position can also signify articular 

cartilage damage.8 Observation of patella tracking during 

ROM can reveal subtle lateral subluxation. In cases where 

patellar instability is suspected, the examiner should attempt 

to laterally translate the patella to detect apprehension, 

assess patellar mobility, and detect laxity of the medial 

patellofemoral ligament (Figure 5). Patellar tilt should also 

be noted (Figure 6).

Evaluation of the hips and lower legs can reveal abnor-

malities that could contribute to anterior knee pain. The 

patient can be checked for hamstring tightness in the supine 

position, with the hips flexed 90° while trying to fully extend 

the knee. The patient can be checked for quadriceps muscle 

tightness and abnormal hip rotation in the prone position. 

Tibial torsion and foot deformities can also be identified in the 

prone position. While the patient is lying in the lateral decu-

bitus position with the unaffected hip flexed, the examiner 

can evaluate the iliotibial band for tightness during attempted 

hip adduction. Hip abduction strength can also be tested in 

this position. While standing, the patient is asked to lift the 

opposite leg while bending the affected knee. Excessive hip 

internal rotation during this maneuver may signify decreased 

hip external rotator muscle strength. Weak hip external rota-

tor muscles can accentuate lateral patellar tracking, thereby 

contributing to patellar instability and pain.9–12

Diagnostic Studies
Plain Radiographs
Radiographic evaluation of any patient with chronic anterior 

knee pain should begin with a complete knee series, including 

standing anteroposterior (AP), posteroanterior (PA) flexion, 

lateral, and axial views. The AP view may show morpho-

logic abnormalities of the patella that accompany patella 

fractures and bipartite patella. The lateral view allows for 

evaluation of patella height in relation to the distal femur. 

The Insall-Salvati ratio, which compares the length of the 

patella with the length of the patellar tendon, is a common 

radiographic measurement used to measure this relationship 

(Figure 7).13,14 The normal range for the ratio is 0.8 to 1.2. 

A ratio of , 0.8 is considered an elevated patella (patella 

alta), while a ratio of . 1.2 is considered a low-riding patella 

(patella baja). Patella baja may cause restricted ROM and 

retropatellar pain. Patella alta may contribute to patellar 

instability due to lack of patellar engagement in the trochlea 

at low angles of flexion, as well as overload of the inferior 

pole, which is more common in patients with patella alta.8 

A precise lateral radiograph also helps identify trochlear 

dysplasia and rotational malalignment of the patella that 

may contribute to patellar instability.15,16 The axial (or Mer-

chant) view, taken with the knee flexed between 30° and 45°, 

provides an excellent perspective of patellar congruence.13 

Lateral patellar subluxation associated with instability is best 

Figure 3. Posterior view of a patient with excessive hindfoot valgus and forefoot 
pronation. Posterior tibial tendon insufficiency. 

Figure 4. The quadriceps (Q) angle is defined as the angle between a line drawn 
from the anterior superior iliac spine (ASIS) to the center of the patella and a line 
from the center of the patella to the tibial tubercle.  A measurement > 10° in males 
and > 15° in females may contribute to lateral patellar subluxation. 

Reproduced with permission from Pediatrics Rev.65

Reproduced with permission from Orthopaedia —Collaborative Orthopaedic 
Knowledgebase.68
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observed on the axial view. The axial view also allows for 

measurement of the patellar tilt angle, which is measured 

by drawing a line from the medial to the lateral edge of the 

patella and determining the relationship of this line to the 

horizontal plane.14

Magnetic Resonance Imaging
Magnetic resonance imaging (MRI) is useful when evaluating 

the cartilage structures of the patellofemoral joint and sur-

rounding tissues. Articular cartilage damage and subchondral 

bone edema may be readily apparent on MRI. Specifically, 

bony edema and cartilage damage may be noted on the 

medial patellar facet and lateral femoral condyle in patients 

with a previous patellar dislocation.15 In patients with normal 

radiographs who have equivocal physical examination 

findings, MRI may also detect degenerative joint disease, 

attenuation of the medial patellofemoral ligament, trochlear 

hypoplasia, loose bodies, and vastus medialis obliquus 

muscle atrophy.16,17

Computed Tomography
Computed tomography (CT) scan has recently become 

popular in patellofemoral joint imaging because it allows 

for evaluation in various degrees of knee flexion. Typically, 

the patellofemoral joint is evaluated at 0°, 15°, 30°, and 45° 

of flexion.18 The distance between the tibial tuberosity (TT) 

and the TG, which may play a role in patellar instability, 

can be assessed. This measurement (ie, the TT-TG distance) 

typically ranges from 10 to 20 mm. Patients with instability 

and a TT-TG distance of . 20 mm may be candidates for 

medializing tibial tubercle osteotomy. Despite its useful-

ness for preoperative planning, however, it is worth noting 

that most of the previously cited figures can be derived 

from MRI. Because CT scans emit high levels of radiation, 

they should only be obtained when absolutely necessary. 

Radionuclide scanning may be helpful to evaluate anterior 

knee pain of unknown origin and pain associated with stress 

fractures, overuse, and traumatic injuries. Patellar or troch-

lear bone remodeling activity can be assessed to demonstrate 

healing with time after an injury.19,20 Nuclear imaging may 

also help provide objective documentation of bone injury in 

cases of pending litigation, workers compensation claims, 

and malingering.

Blood work and laboratory evaluation are necessary if 

medical and/or systemic processes are suspected. A C-reactive 

protein, erythrocyte sedimentation rate, and complete blood 

Figure 5. Patellar apprehension test. With the knee fully extended and the quadriceps 
relaxed, the examiner passively translates the patient’s patella in a lateral direction. The 
test is positive if a feeling of apprehension or impending dislocation is experienced.

Figure 6. Axial, or Merchant, view of patellar position relative to the femoral trochlea. 
Patellar malalignment may be present if there is significant lateral translation or tilt of 
the patella in relation to the femoral trochlea.

Reproduced with permission from J Am Acad Orthop Surg.66

Figure 7. The Insall-Salvati ratio compares the length of the patella with the length of 
the patellar tendon.  A) The normal ratio is around 1.  B) A ratio of , 0.8 is considered 
a high-riding patella or patella alta. 

Reproduced with permission from J Bone Joint Surg.67
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count with differential may help in diagnosing infection, 

neoplasms, or rheumatologic conditions. A Lyme disease 

work-up (serum titers, enzyme-linked immunosorbent assay, 

and Western blot) should be performed in patients, specifi-

cally children, with potential tick exposures or who are from 

Lyme-endemic areas. In addition, blood chemistry and thy-

roid panels and urine human chorionic gonadotropin should 

be evaluated to identify systemic conditions, such as diabetes, 

thyroid dysfunction, and pregnancy.

Management of Specific Disorders
PFPS
Patellofemoral pain syndrome is a common orthopedic 

condition that can account for up to 25% of knee complaints 

in sports medicine clinics.21,22 It is characterized by anterior 

or retropatellar knee pain without evidence of other intra-

articular pathology. It is more common in females than in 

males, and it particularly affects young, active individuals 

aged 12 to 40 years.23 Patients may present with pain without 

any apparent cause or inciting event, which is exacerbated 

by activities such as squatting, stair climbing, hill walking, 

jumping, and kneeling. Physical examination may find swell-

ing, grinding, catching, or a sense of giving way, but often, 

tenderness to palpation of the lateral facet and/or inferior 

pole may be the only positive finding aside from weakness. 

Symptoms vary greatly between individuals, ranging from 

pain with athletic activity to pain with simply rising from a 

chair.24 Multiple causes of PFPS have been reported, includ-

ing quadriceps muscle weakness and imbalance, soft tissue 

tightness, lower-extremity malalignment, hip musculature 

weakness, poor quality of movement, and abnormal foot 

alignment.12,25–28 Hip abductor and external rotator weakness, 

especially in females, has been reported to play a large role 

in PFPS.11,12 In addition to powering the hip, the hip abductor 

and external rotator muscles control femoral internal rotation 

and provide pelvic stability. Weakness of these muscles may 

accentuate knee valgus moments and femoral internal rota-

tion, in addition to increasing compressive forces across the 

patellofemoral joint.25 In light of these factors, it is widely 

accepted that the fundamental problem in PFPS is poor patel-

lar tracking, which results in decreased patellofemoral contact 

area and increased patellofemoral joint reactive force.29,30 

Initial PFPS treatment is nonoperative and focuses on inflam-

mation reduction, load restriction across the patellofemoral 

joint, and an individualized rehabilitation program. Specifi-

cally, physical therapy regimens often focus on retraining 

the quadriceps and hip abductor and external rotator muscles 

with active weightbearing activities.31 These activities, com-

bined with patellar mobilization and bracing and/or taping, 

can reduce pain and enhance quadriceps muscle activation.32 

It is important that patients have adequate pain control to 

ensure compliance with participation in therapy sessions. 

Pain from irritated soft tissues and other innervated structures 

often responds well to oral nonsteroidal anti-inflammatory 

drugs (NSAIDs).20,33 Patches can be very effective as well, 

particularly for tissues that are superficial. Either lidocaine 

patches or NSAID patches may be used to target specific 

areas of pain (ie, pes bursitis). A repetitive tissue-cooling 

program (icing for 15–20 minutes, 2–3 times/day) may also 

be helpful, particularly after increased activity.34 Changing 

daily living and athletic activities can decrease repetitive, 

painful loading of the patellofemoral joint. Deep squatting, 

kneeling, excessive stair and hill climbing, and prolonged 

knee flexion should be avoided. Sitting on a higher chair and 

elevated toilet seat and changing the way a patient sits and 

stands from the seated position can decrease pain, especially 

in patients with patellar tendonitis. An effective rehabilitation 

program should combine painless muscle strengthening, soft 

tissue stretching, knee bracing (such as a patella-stabilizing 

sleeve), and patellofemoral taping. Quadriceps strengthening 

is very important because deficiency in this muscle group is 

hypothesized to play a fundamental role in PFPS.35–39 Hip 

external rotator and abductor muscle strengthening can also 

reduce pain and improve hip strength and patellar tracking, 

particularly in females.10,11 McConnell taping (patellofemoral 

joint taping) and bracing are commonly used with varying 

degrees of success.40–43 Foot orthotics may decrease patel-

lofemoral pain in patients with hindfoot abnormalities and 

excessive foot pronation.44

Patellar Tendinopathy
Patellar tendon abnormalities typically present as pain at the 

inferior pole of the patella or proximal aspect of the patellar 

tendon. Patellar tendonitis, often referred to as “jumper’s 

knee,” commonly affects individuals who engage in sports 

involving jumping, kicking, running, or repetitive forceful 

quadriceps contracture.45 Skeletally mature patients are 

more commonly affected, and there does not seem to be a 

sex predilection.46 There is some speculation that most cases 

of jumper’s knee are actually patellar tendinosis, which is 

characterized by fibroblast proliferation, cell hyperplasia, 

and intratendinous mucoid degeneration.46,47 The etiology 

of tendinopathy is multifactorial, likely due to a combina-

tion of extrinsic and intrinsic factors. Extrinsic factors 

are related to athletic activity, frequency and intensity of 

training, playing surfaces, shoe wear and equipment, and 
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training errors.48 Intrinsic factors include malalignment, 

muscle weakness, hamstrings/quadriceps tightness, and 

limb-length inequalities.49,50 Diagnosis of tendinopathy is 

largely based on history and physical examination. Often, 

MRI shows increased signal intensity in the proximal 

tendon with focal thickening, and it can be used to con-

firm the diagnosis of patellar tendinopathy in equivocal 

cases.45,51,52 Conservative treatment, consisting of activity 

modification, NSAIDs, supervised physical therapy, shoe 

wear adjustment, and equipment modification, often yields 

good results in patients with mild-to-moderate symptoms; 

however, patients should be informed that full pain resolu-

tion may take several months.

Patellar Chondromalacia
For the past several decades, the term patellar chondromalacia 

has been used indiscriminately as a diagnosis for nonspecific 

anterior knee pain.29,53,54 However, recent reports have shown 

that , 20% of patients with retropatellar or peripatellar pain 

actually have patellar degenerative changes at the time of 

arthroscopy.55,56 The true incidence of patellar chondro-

malacia is unknown, as these lesions are often discovered 

incidentally on MRI or arthroscopy when evaluating other 

intra-articular pathology. The diagnosis of patellar chondro-

malacia should be reserved for patients who have articular 

cartilage damage or defect on the undersurface of the patella. 

Patients with patellar chondromalacia often experience pain 

with activities that involve deep knee flexion, similar to 

those in PFPS. Swelling, grinding, and retropatellar crepitus 

maybe observed on physical examination. The gold standard 

for diagnosis is articular cartilage evaluation with knee 

arthroscopy, although MRI is very sensitive at detecting 

moderate-to-severe lesions (Figure 8).57 In addition, MRI may 

demonstrate focal marrow edema, compression, and cartilage 

damage of the lateral facet, consistent with lateral patellar 

compression syndrome. Conservative treatment with activity 

modification, lubricant and steroid injections, NSAIDs, and 

physical therapy may be effective for low-grade, superficial 

chondral defects.58,59

Prepatellar Bursitis
The prepatellar bursa is a synovial fluid–filled sac that is 

located just anterior to the patella and beneath the skin.51 

Prepatellar bursitis, often referred to as “housemaid’s knee,” 

is inflammation of this bursa resulting from trauma or 

repetitive friction (eg, kneeling), crystal deposition (gout 

or pseudogout), or infection (from hematogenous spread or 

direct inoculation). Symptoms include pain, swelling, and 

erythema just anterior to the patella. In some cases of 

significant involvement, it may be hard to differentiate a 

frank joint effusion from bursa swelling. Traumatic bursi-

tis can be treated with ice, compression, NSAIDs, and by 

avoiding kneeling and other exacerbating activities. Aspira-

tion can provide relief in cases where significant swelling 

is present. It is sensible to obtain a fluid sample for Gram 

stain and crystal analysis if infection or gout/pseudogout is 

suspected. Gout/pseudogout is treated similarly to traumatic 

bursitis, although medications aimed at treating the systemic 

process should also be used. Septic bursitis should be treated 

with organism-specific antibiotic coverage and operative 

debridement in recalcitrant cases.60

Considerations for Skeletally Immature 
Patients
Children and adolescents are susceptible to a group 

of disorders that affect the growing skeleton, termed 

osteochondroses. These disorders result from abnormal 

growth, injury, or overuse of the developing growth plate.61 

Although the etiology is unknown, repetitive trauma, 

mechanical factors, hormonal imbalances, vascular abnor-

malities, and genetic causes may all play a role.62 When 

the tibial tubercle and inferior patellar pole are affected, 

the conditions are called Osgood–Schlatter disease and 

Sinding-Larsen-Johansson disease, respectively. Patel-

lar tendon traction causes inflammation and pain during 

repetitive running and jumping activities. Patients often 

present with significant swelling and tenderness. Diagnosis 

is largely clinical, and radiographs are not routinely nec-

essary. Both are self-limiting disorders that respond well 

Figure 8. Axial magnetic resonance image of the right knee demonstrating 
osteochondral defect of medial patellar facet with discontinuity of normal cartilage 
contour (arrow) and marrow edema (arrowhead).
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to brief immobilization, activity modification, NSAIDs, 

and physical therapy.61 Symptoms usually resolve within 

10 to 12 months, and the condition is rare after skeletal 

maturity.63

Referral to a Specialist
Most of the conditions discussed in this article can be 

successfully treated with nonoperative modalities, such 

as activity modification, physical therapy, and NSAIDs. 

The time required for symptom relief often depends on the 

duration of symptoms prior to treatment, the severity of 

the symptoms, and appropriate adherence to the treatment 

regimen. Patients should be told that it can take up to 

6 months for symptoms to resolve. After this period, patients 

with PFPS, extensor tendonitis/tendinopathy, patellar 

chondromalacia, or an osteochondrosis should be referred 

to an orthopedic surgeon for possible surgical intervention 

(Table 2). Patients should be referred to an orthopedic 

surgeon at initial presentation if diagnosed with significant 

articular cartilage tears, mechanical loose bodies, referred 

pain from the hip or lumbar spine, or degenerative disease. 

Patients with inflammatory arthritis or an underlying medical 

condition should be referred to their primary care physician 

or appropriate medical specialist.

Summary
Treatment of chronic anterior knee pain can be quite 

frustrating for both the patient and physician. Although the 

differential diagnosis is broad, a detailed history and physical 

examination can aid in identifying the cause of the patient’s 

discomfort. Once diagnosed, the patient should begin a 

nonoperative treatment regimen consisting of activity modi-

fication, physical therapy, and NSAIDs. Symptom resolution 

may take several months. Patients who fail conservative 

treatment or those with diagnoses not typically treated by the 

sports medicine physician should be referred to an orthopedic 

surgeon or other appropriate specialist.
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