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K nee pain accounts for approximately 5% of all general prac-
tice presentations.1 Three of the most common causes of
knee pain globally are osteoarthritis (OA) (654 million in-

dividuals or 23% of adults aged >40 years),2 patellofemoral pain
(PFP) (lifetime prevalence of approximately 25%),3 and meniscal
tears (620 million adults or 12% of the general adult population).4

This Review summarizes current evidence regarding the diagnosis
and treatment of these knee conditions (Box).

Methods
Literature searches of PubMed were performed for English-
language studies published between August 2013 and August 2023,

using title key words for articles relevant to knee OA, PFP, and menis-
cal injuries. References of selected articles were reviewed for addi-
tional articles. Meta-analyses, systematic reviews, practice guide-
lines, and randomized clinical trials (RCTs), as well as high-quality
articles of greatest interest to general clinicians, were prioritized. Of
the 5642 articles identified, 88 were included; consisting of 39 sys-
tematic reviews and/or meta-analyses, 13 consensus statements/
international guidelines, 12 reviews, 21 cohort studies, and 3 RCTs.
Estimates of effect from the included studies were extracted with
their 95% CI or 95% credible interval (CrI) for bayesian analyses.
Standardized mean differences (SMDs) are interpreted as follows:
0.2 = small effect; 0.5 = medium effect; and 0.8 = large effect. Re-
ductions in pain are indicated by a negative SMD; improvements in
function are indicated by a positive SMD.

IMPORTANCE Approximately 5% of all primary care visits in adults are related to knee pain.
Osteoarthritis (OA), patellofemoral pain, and meniscal tears are among the most common
causes of knee pain.

OBSERVATIONS Knee OA, affecting an estimated 654 million people worldwide, is the most
likely diagnosis of knee pain in patients aged 45 years or older who present with
activity-related knee joint pain with no or less than 30 minutes of morning stiffness
(95% sensitivity; 69% specificity). Patellofemoral pain typically affects people younger than
40 years who are physically active and has a lifetime prevalence of approximately 25%. The
presence of anterior knee pain during a squat is approximately 91% sensitive and 50%
specific for patellofemoral pain. Meniscal tears affect an estimated 12% of the adult
population and can occur following acute trauma (eg, twisting injury) in people younger than
40 years. Alternatively, a meniscal tear may be a degenerative condition present in patients
with knee OA who are aged 40 years or older. The McMurray test, consisting of concurrent
knee rotation (internal or external to test lateral or medial meniscus, respectively) and
extension (61% sensitivity; 84% specificity), and joint line tenderness (83% sensitivity; 83%
specificity) assist diagnosis of meniscal tears. Radiographic imaging of all patients with
possible knee OA is not recommended. First-line management of OA comprises exercise
therapy, weight loss (if overweight), education, and self-management programs to empower
patients to better manage their condition. Surgical referral for knee joint replacement can be
considered for patients with end-stage OA (ie, no or minimal joint space with inability to cope
with pain) after using all appropriate conservative options. For patellofemoral pain, hip and
knee strengthening exercises in combination with foot orthoses or patellar taping are
recommended, with no indication for surgery. Conservative management (exercise therapy
for 4-6 weeks) is also appropriate for most meniscal tears. For severe traumatic
(eg, bucket-handle) tears, consisting of displaced meniscal tissue, surgery is likely required.
For degenerative meniscal tears, exercise therapy is first-line treatment; surgery is not
indicated even in the presence of mechanical symptoms (eg, locking, catching).

CONCLUSIONS AND RELEVANCE Knee OA, patellofemoral pain, and meniscal tears are common
causes of knee pain, can be diagnosed clinically, and can be associated with significant
disability. First-line treatment for each condition consists of conservative management, with
a focus on exercise, education, and self-management.
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Osteoarthritis

Definition and Pathophysiology
Osteoarthritis is a chronic joint disorder manifesting as the struc-
tural and functional failure of synovial joints.5 Osteoarthritis is no lon-
ger considered a cartilage-centric or wear-and-tear disease be-
cause it affects the whole joint, with local derangements of articular
cartilage and subchondral bone as well as alterations to synovium,
menisci, ligaments, and surrounding muscles and fat pads.6,7 Pain
is the primary reason for seeking medical consultation and a major
cause of health service utilization.8

The pathogenic process of OA is characterized by mechanical,
inflammatory, and metabolic factors, leading to an imbalance be-
tween the repair and destruction of joint tissues. The pain in early-
stage knee OA is typically intermittent, predictable (nociceptive in
nature, ie, commensurate in response to tissue damage), and mostly
present during weight bearing (mechanical). Nociceptive pain may
progress to more constant pain, likely reflecting other neurobiologi-
cal mechanisms such as sensitization, in which neural pathways be-
come overresponsive to both nociceptive and nonnociceptive
stimuli, resulting in increased sensitivity to these stimuli.9,10

Epidemiology
Osteoarthritis is the most common joint disease worldwide, with the
knee being most frequently affected. A 2020 meta-analysis of 73
studies with 9 440 250 participants estimated a global knee OA
prevalence of 23% (95% CI, 20%-26%) in adults older than 40 years
(approximately 654 million individuals).2 The lifetime risk of symp-
tomatic knee OA by age 85 years is 45% (95% CI, 40%-49%).11 Ap-
proximately 61% of adults older than 45 years have radiographic evi-
dence of knee OA, half of whom have knee symptoms.12

Risk Factors
The prevalence of knee OA rises with increasing age.8 In a 2015
meta-analysis including 3446 studies and 415 613 patients, the

main risk factors associated with knee OA were female sex (11 stud-
ies; pooled odds ratio [OR], 1.68; 95% CI, 1.37-2.07), obesity
(22 studies; pooled OR, 2.66; 95% CI, 2.15-3.28), and previous knee
injury (13 studies; pooled OR, 2.83; 95% CI, 1.91-4.19) (absolute
rates were not reported).13 Population-attributable fractions calcu-
lated from a prospective cohort study conducted as phase 2 in the
same article (n = 3907) showed that 25% and 5% of new knee OA
cases could be attributed to being overweight and having a previ-
ous knee injury, respectively.13 Other risk factors include occupa-
tions with repetitive joint use such as squatting and kneeling
(eg, farming),14 knee malalignment,15 and quadriceps muscle
weakness.16 Knee OA accounts for approximately 85% of the
global disability burden of OA.17

Clinical Presentation and Diagnosis
The most frequent symptoms of knee OA are activity-related knee
pain (95% sensitivity; 19% specificity) and/or functional limita-
tions (56% sensitivity; 63% specificity), usually accompanied by brief
(<30 minutes) morning stiffness (88% sensitivity; 52% specific-
ity), swelling (43% sensitivity; 41% specificity), and buckling or giv-
ing way (26% sensitivity; 79% specificity).18 Symptoms usually start
gradually during a prolonged history of discomfort interspersed with
self-limited flare-ups.19 The cardinal signs of knee OA on physical ex-
amination include crepitus (89% sensitivity; 60% specificity), bony
enlargement (55% sensitivity; 95% specificity), and restricted range
of motion (17% sensitivity; 96% specificity).20

According to the 2022 National Institute for Health and Care
Excellence (NICE) guideline from the United Kingdom, OA can be
diagnosed clinically without imaging in patients aged 45 years or
older presenting with activity-related joint pain with no or less than
30 minutes of morning stiffness (Figure 1).21 As part of a holistic
clinical assessment (Figure 1), it is important to inquire about the
impact of knee pain on function (80% of patients with OA have
movement limitation; 25% cannot perform major activities of daily
living).8 Laboratory tests or radiographs are indicated only when
the presentation is atypical (eg, prolonged joint stiffness, resting

Box. Questions and Answers for Clinicians

Are Plain Film Radiographs Necessary for Diagnosing Knee OA?
Plain film radiographs are not required for a diagnosis of knee
osteoarthritis (OA), as the diagnosis is primarily based on patient
history and physical examination. However, plain film radiographs
may be indicated when the presentation is atypical (eg, prolonged
joint stiffness, severe pain) to help guide surgical referral, when
another diagnosis is strongly suspected (eg, calcium pyrophosphate
crystal deposition disease), or when there is an unexpected rapid
progression of symptoms (eg, rapidly progressive OA) or change in
clinical characteristics (eg, red swollen knee with night pain).

What Are the Indications for Total Knee Replacement in Knee OA?
Total knee replacement is indicated when patients have used all
appropriate first- and second-line conservative treatment options
and have end-stage OA (eg, no or minimal joint space, persistent
pain disrupting sleep, and severe functional loss).

How Effective Is Total Knee Replacement for Relieving Symptoms
of Knee OA?
Approximately 80% of patients undergoing total knee replacement
report substantial improvement in pain; however, up to one-third

report unfavorable outcomes between 3 months and 5 years
postoperatively, emphasizing the importance of preoperative
patient selection.

When Should a Patient With Acute Knee Pain Be Referred
to an Orthopedic Surgeon?
Patients with a history of knee trauma and swelling with an acutely
obstructed (locked) knee or unstable knee that gives way should be
referred to an orthopedic surgeon. Other specialists (eg, sports
medicine physician, physical therapist) may also be appropriate to
manage the acutely injured knee and help anticipate the need for
orthopedic input (eg, for significant internal or ligamentous
derangement, persistent symptoms after 4-6 weeks of exercise
therapy).

What Are the First-Line Treatments for Patellofemoral Pain?
First-line treatments for patellofemoral pain include exercises that
focus on strengthening the hip and thigh muscles, typically
prescribed and supervised by a physical therapist. Shoe
orthotics/insoles and patellar taping may be effective adjunctive
treatments.
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pain), when another diagnosis is strongly suspected (eg, calcium
pyrophosphate crystal deposition disease), or when there is unex-
pected rapid progression of symptoms (eg, rapidly progressive OA)
or change in clinical characteristics (eg, red, swollen knee with night
pain).22 Although plain film radiographs are not recommended for
diagnosing knee OA, they may be helpful to document stage of OA
severity, predict prognosis, and ascertain the likely response to sur-
gical treatment (ie, guide referral to an orthopedic surgeon).23

Referral, Treatment, and Outcomes
Current treatment approaches are focused on relieving symptoms,24

as no treatment has been identified for disease modification
(eg, improvements in both symptoms and joint structure, such as car-
tilage health).25 First-line symptomatic management comprises non-
pharmacological approaches including (1) exercise therapy; (2) weight
loss (if overweight or obese); (3) prescription of walking aids or braces
(if indicated, eg, during pain flares); and (4) education and self-
management, alongside possible institution of pharmacological op-
tions such as nonsteroidal anti-inflammatory drugs (NSAIDs; topical
or oral) and, only if required (ie, inadequate response to all other thera-
pies), intra-articular therapies such as steroids. The indication for sur-
gical interventions is typically end-stage knee OA (defined as no or
minimal joint space with inability to cope with pain) after conserva-

tive options have not effectively relieved symptoms.21,24,26,27 The
effects of interventions on pain and function are provided in Table 1,
and strength of recommendations from the latest treatment guide-
lines are shown in Figure 2.

In a 2021 meta-analysis, patient education alone (ie, any form
of therapist-facilitated education) compared with no education
intervention was associated with less knee pain (6 trials; SMD,
−0.35; 95% CI, −0.56 to −0.14) and improved physical function,
although this outcome did not reach statistical significance (6 trials;
SMD, 0.31; 95% CI, 0.00-0.62).28 Individually supervised exercises
provided greater pain reduction (23 studies; SMD, −0.61; 95% CI,
−0.43 to −0.80) than group-based exercises (19 studies; SMD,
−0.37; 95% CI, −0.20 to −0.54).38 In a meta-analysis of 3 studies, a
soft knee brace that augmented exercise therapy compared with
no knee brace showed a reduction in pain (SMD, −0.61; 95% CI,
−0.89 to −0.33) and improved function (SMD, 0.39; 95% CI,
0.11-0.67).31 In mild to moderate knee OA (ie, radiographic joint
space width loss), 5% to 10% weight loss was associated with less
pain (5 trials; SMD, −0.33; 95% CI, −0.17 to −0.48) and improved
function (5 trials; SMD, 0.42; 95% CI, 0.25-0.59).30

In a 2020 network meta-analysis with 122 RCTs and 47 113
participants, topical NSAIDs compared with acetaminophen
were associated with improved function (SMD, 0.29; 95% CrI,

Figure 1. Overview of Knee Osteoarthritis Pathophysiology, Assessment, and Diagnosis
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Table 1. Effectiveness of Recommended Interventions on Pain and Function in Knee Osteoarthritis From Meta-Analyses

Type of intervention
Follow-up
duration

Standardized mean difference (95% CI)a

Level of evidencecPainb Functionb

Nonpharmacological

Patient education vs usual care28

<6 mo −0.35 (−0.56 to −0.14) favoring
education; 6 trials

0.31 (0.00-0.62) favoring education;
6 trialsd

Low

6-12 mo −0.10 (−0.26 to 0.05) favoring
education; 4 trialsd

0.17 (−0.07 to 0.40) favoring education;
4 trialsd

Low

≥12 mo −0.12 (−0.30 to 0.05) favoring
education; 2 trialsd

Not reported Low

Patient education plus exercise
vs patient education alone28

<6 mo −0.44 (−0.19 to −0.69) favoring
education plus exercise; 5 trials

0.81 (0.54-1.08) favoring education
plus exercise; 3 trials

Low

6-12 mo −0.14 (−0.32 to 0.04) favoring
education plus exercise; 4 trialsd

0.39 (0.15-0.62) favoring education
plus exercise; 2 trials

Low

≥12 mo −0.17 (−0.33 to 0.13) favoring
education plus exercise; 2 trialsd

0.24 (−0.06 to 0.54) favoring education
plus exercise; 2 trialsd

Low

Land-based exercise vs
nonexercise control29

Immediate
posttreatment

−0.49 (−0.59 to −0.39) favoring
exercise; 44 trials

0.52 (0.39-0.64) favoring exercise;
44 trials

Moderate to high

2-6 mo
posttreatment

−0.24 (−0.35 to −0.14) favoring
exercise; 12 trials

0.15 (0.04-0.26) favoring exercise;
10 trials

Moderate to high

Weight loss diet vs
control/exercise30

Not reported −0.33 (−0.17 to −0.48) favoring
weight loss; 4 trials

0.42 (0.25-0.59) favoring weight loss;
4 trials

Not reported

Knee braces vs usual care31 >6 wk −0.61 (−0.33 to −0.89) favoring
knee braces; 3 trials

0.39 (0.11-0.67) favoring knee brace;
3 trials

Low

Nonsteroidal anti-inflammatory drugs (NSAIDs)

Acetaminophen (paracetamol)
vs placebo32

3-12 wk −0.32 (−0.54 to −0.10) favoring
acetaminophen; 7 trialse

0.29 (0.10-0.49) favoring
acetaminophen; 7 trialse

High

Topical NSAIDs vs
acetaminophen33

4 wk −0.09 (95% CrI, −0.55 to 0.37) favoring
topical NSAIDs; 66 trialsd

0.29 (95% CrI, 0.06-0.52) favoring
topical NSAIDs; 52 trials

Not reported

12 wk −0.20 (95% CrI, −1.07 to 0.64) favoring
topical NSAIDs; 16 trialsd

0.24 (95% CrI, −0.29 to 0.79) favoring
topical NSAIDs; 16 trialsd

Not reported

Topical NSAIDs vs oral NSAIDs33

4 wk −0.21 (95% CrI, −0.58 to 0.16) favoring
oral NSAIDs; 66 trialsd

0.03 (95% CrI, −0.16 to 0.22) favoring
oral NSAIDs; 52 trialsd

Not reported

12 wk −0.05 (95% CrI, −0.55 to 0.44) favoring
topical NSAIDs; 16 trialsd

0.03 (95% CrI, −0.33 to 0.37) favoring
oral NSAIDs; 16 trialsd

Not reported

Oral NSAIDs vs placebo34

2 wk −0.40 (−0.46 to −0.35) favoring oral
NSAIDs; 32 trials

0.44 (0.37-0.50) favoring oral NSAIDs;
15 trials

Not reported

26 wk −0.21 (−0.39 to −0.03) favoring oral
NSAIDs; 2 trials

0.19 (0.07-0.32) favoring oral NSAIDs;
2 trials

Not reported

Intra-articular injections

Corticosteroid vs placebo35

≤6 wk −1.51 (−1.80 to −1.20) favoring
corticosteroid; 2 trials

1.78 (0.23-3.32) favoring
corticosteroid; 2 trials

Not reported

>6 wk and <24
wk

−0.72 (−1.96 to 0.53) favoring
corticosteroid; 2 trialsd

0.70 (0.62-0.98) favoring
corticosteroid; 2 trials

Not reported

Hyaluronic acid vs placebo36

Single injection 3 mo −0.03 (−0.29 to 0.23) favoring
hyaluronic acid; 1 triald

Not reported Not reported

6 mo −0.04 (−0.20 to 0.13) favoring
hyaluronic acid; 2 trialsd

Not reported Not reported

2-4 Injections 3 mo −0.76 (−0.98 to −0.53) favoring
hyaluronic acid; 6 trialsd

Not reported Not reported

6 mo −0.36 (−0.63 to −0.09) favoring
hyaluronic acid; 11 trials

Not reported Not reported

≥5 Injections 3 mo −0.20 (−0.43 to 0.03) favoring
hyaluronic acid; 3 trialsd

Not reported Not reported

6 mo −0.18 (−0.35 to −0.01) favoring
hyaluronic acid; 8 trials

Not reported Not reported

(continued)
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0.06-0.52), but the pain response was similar (SMD, −0.09;
95% CrI, −0.55 to 0.37). Topical NSAIDs had a better safety profile
(eg, gastrointestinal adverse events: risk ratio, 0.52; 95% CrI,
0.35-0.76).33 In a 2020 meta-analysis of placebo-controlled RCTs,
oral NSAIDs were associated with less pain (32 trials, 12875
patients; SMD, −0.40; 95% CI, −0.46 to −0.35) and improved func-
tion (15 trials, 5619 patients; SMD, 0.44; 95% CI, 0.37-0.50) at 2
weeks, with attenuating effects over 26 weeks.34 Traditional
NSAIDs produced the largest improvements in pain: 24% and 64%
greater improvement than celecoxib and intermediate cyclooxy-
genase inhibitors (eg, meloxicam), respectively, at 2 weeks, and
33% and 44%, respectively, at 12 weeks. NSAID risk should be
mitigated by regular monitoring for adverse reactions, minimizing
dose and keeping treatment duration brief, as suggested by the
2019 American College of Rheumatology (ACR) guidelines. Accord-
ing to the guidance provided in the ACR guidelines, on the basis of
toxicity and limited efficacy, commonly used therapies, including
acetaminophen, duloxetine, and tramadol, are only conditionally
recommended.26

As described in Figure 2, the 2019 ACR and 2022 NICE guide-
lines recommend intra-articular steroids for short-term efficacy
(moderate-quality evidence) but recommend against intra-
articular hyaluronic acid (low-quality evidence) as second-line treat-
ment. In a 2021 meta-analysis, intra-articular steroids resulted in less
pain (2 trials; SMD, −1.51; 95% CI, −1.80 to −1.20) and improved func-
tion (2 trials; SMD, 1.78; 95% CI, 0.23-3.32) for up to 6 weeks com-
pared with intra-articular saline; no serious adverse events were
reported.39 A recent review of the efficacy and safety profiles of dif-
ferent intra-articular therapies (steroids, hyaluronic acid, platelet-
rich plasma, stem cells, and prolotherapy [intra-articular injection
of an irritant solution such as hyperosmolar dextrose]) reported un-
certain long-term effectiveness of these therapies due to lack of long-
term data and methodological flaws despite reporting short-term
benefits in knee OA.35

Surgical referral for total knee replacement can be considered
for patients with advanced stages of structural (plain film radio-

graphic changes) and symptomatic OA despite using (for >6 months)
all appropriate first- and second-line conservative options dis-
cussed above.5 In this setting, plain film radiographs are helpful to
guide referral. An improvement in pain following total knee replace-
ment is not guaranteed. Poor outcome (long-term pain at 3 months
to 5 years after total knee replacement) is reported in 10% to 34%
of patients,40,41 highlighting the importance of careful preopera-
tive patient selection. A 2021 meta-analysis (58 studies, 16 164 pa-
tients) reported marked improvement (47 points on a 0- to 100-
point scale) in pain in the first 12 months after total knee replacement,
but some pain and functional limitation typically persist in the long
term37 (Table 1).

There is substantial evidence to suggest that many other com-
monly used treatments, including supplements (eg, glucosamine,
chondroitin), acetaminophen, opioids, acupuncture, and arthros-
copy have no clinically meaningful benefit over placebo.21,24,26 An
overview of diagnosis and treatment of knee OA, as well as PFP and
meniscal tears, is provided in Table 2.

Patellofemoral Pain
Definition and Pathophysiology
Patellofemoral pain refers to pain behind or around the patella, also
known as runner’s knee or chondromalacia patella.

The exact pathogenesis of PFP remains unclear but is likely mul-
tifactorial. Proposed mechanisms include abnormal loading of the
patellofemoral joint50 due to a combination of patellar maltracking
or muscle imbalance51 or increased patella intraosseous pressure.52

Epidemiology
Patellofemoral pain accounts for 11% to 17% of all knee pain in patients
in general practice.53 The condition typically affects active people
younger than 40 years (Figure 3). Patellofemoral pain was once con-
sidered a self-limiting condition; however, symptoms can persist
for years.54 A systematic review of 23 studies (n = 6102 patients

Table 1. Effectiveness of Recommended Interventions on Pain and Function in Knee Osteoarthritis From Meta-Analyses (continued)

Type of intervention
Follow-up
duration

Standardized mean difference (95% CI)a

Level of evidencecPainb Functionb

Surgery

Total knee replacement
(no comparator,
cohort studies only)37

Baseline 64.0 (60.2-67.7); 58 trialsf 47.1 (45.7-48.4); 146 trialsg Not reported

3 mo 24.1 (20.3-27.9)f 72.8 (71.3-74.4)g Not reported

6 mo 20.4 (16.7-24.0)f 76.3 (74.7-77.8)g Not reported

1 y 16.9 (13.6-20.3)f 78.1 (76.4-79.7)g Not reported

5 y 11.1 (7.9-14.3)f Not reported Not reported

10 y 10.1 (4.8-15.4)f 79.7 (77.9-81.5)g Not reported

Abbreviation: CrI, credible interval.
a Standardized mean difference is interpreted as 0.2 = small effect;

0.5 = medium effect; and 0.8 = large effect.
b For the outcome of pain, a negative standardized mean difference indicates

less pain following the intervention. For the outcome of function, a positive
standardized mean difference indicates improved function following the
intervention.

c Level of evidence assessed using the Grading of Recommendations,

Assessment, Development, and Evaluations (GRADE) or specific criteria by the
individual meta-analysis.

d This outcome did not reach statistical significance.
e Values are mean difference (95% CI) on a 0- to 10-point scale.
f Values are mean (95% CI) pain scores (0 = no pain; 100 = worst pain).
g Values are mean (95% CI) function scores (0 = worst function; 100 = best

function).
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contributing to prevalence data) estimated that the prevalence of PFP
in the general population was 22.7%, and 28.9% in adolescents.3

Risk Factors
In a 2019 meta-analysis,55 lower absolute quadriceps strength was
a risk factor for PFP, especially when adjusted for body mass index
(2 studies, 158 participants; SMD, −0.69; 95% CI, −1.02 to −0.35; fa-
voring higher quadriceps strength as protective).55 Greater hip ab-
duction strength was a risk factor for PFP in adolescents (2 studies,
342 participants; SMD, 0.71; 95% CI, 0.39-1.04; favoring lower hip
abduction strength as protective).55

Clinical Presentation and Diagnosis
Patellofemoral pain presents with gradual-onset generalized ante-
rior knee pain, aggravated by loading a flexed knee (eg, climbing

stairs).53 Pain is rarely present when the patellofemoral joint is un-
loaded (eg, sitting).56

There is no definitive clinical test to diagnose PFP42; it is a di-
agnosis of exclusion after ruling out other intra-articular and peri-
patellar pathology. Differential diagnoses for PFP include patellar ten-
dinopathy, patellar subluxation, Osgood-Schlatter disease, or
systemic rheumatic diseases. A 2013 systematic review found that
anterior knee pain during a squat was the most sensitive test to di-
agnose PFP (Figure 3) (91% sensitivity [95% CI, 79%-96%]; 50%
specificity [95% CI, 31%-69%]).42

Imaging, such as radiographs or ultrasound, is not required to
diagnose PFP initially but may help identify alternative causes of pain
(eg, magnetic resonance imaging [MRI] for osteochondral lesion, ul-
trasound for tendinopathy) only when there is no response to
treatment.57 Ultrasound is both sensitive (85%) and specific (100%)

Figure 2. Summary of Knee Osteoarthritis Treatment Guidelines From Major Professional Societies
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for PFP when MRI is not available or contraindicated.57 In the pres-
ence of radiographic changes in the patellofemoral joint, PFP can be
a presenting symptom of patellofemoral OA.58

Referral, Treatment, and Outcomes
Patients with PFP should be referred to a physical therapist and/or
podiatrist. The latest (2018) consensus statement on PFP, in-
formed by systematic review and RCT evidence, recommends su-
pervised hip and knee exercises in combination with foot orthoses59

or patellar taping60 as first-line treatment.61

In a 2015 meta-analysis, short-term therapeutic exercise (�3
months) compared with control interventions was associated
with less activity-related pain (5 trials, 375 patients; mean differ-
ence, −1.46; 95% CI, −2.39 to −0.54 [on a 0- to 10-point scale]) and
improved function (7 trials, 483 patients; SMD, 1.10; 95% CI,
0.58-1.63).46

An RCT of 179 participants comparing off-the-shelf foot ortho-
ses with an inbuilt arch support to flat inserts demonstrated less

pain in the short term (�6 weeks) (visual analog scale: 0 = no pain;
100 = worst pain) for the foot orthoses group, but the confidence
interval was broad, suggesting inconsistent treatment response for
participants (mean difference, −8.0; 99% CI, −18.1 to 2.1).59

There are various taping techniques used for PFP. The most
common is the McConnell technique (rigid tape repositions the
patella within the femoral trochlea), typically performed by physi-
cal therapists. A 2017 systematic review conducted on McConnell
and kinesiotaping techniques for PFP found that taping was associ-
ated with improved outcomes, defined as improved pain when
combined with exercise, but taping in isolation was not associated
with improved outcomes.60

There is limited evidence for acupuncture and running retrain-
ing (training to change foot-strike patterns). A systematic review
comprising 20 studies (945 participants) on medical interventions
for PFP (eg, NSAIDs) or nutraceuticals (eg, glucosamine) found low
quality of evidence to support these treatments.62 Injections, such
as hyaluronic acid, have shown no clinically meaningful differences

Figure 3. Overview of Patellofemoral Pain Pathophysiology, Assessment, and Treatment
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in pain at 6-month follow-up, but worse function (SMD, −0.5; 95%
CI, −1.0 to −0.1).62 Platelet-rich plasma reduced pain, favoring 3
injections over 1 (SMD, −1.1; 95% CI, −2.0 to −0.3), but this evidence
was of low certainty due to inadequate blinding and randomization
of participants and the absence of a control group.62 Referral for
surgery (eg, arthroscopy to remove damaged structures, patello-
femoral arthroplasty) is generally not indicated for PFP given the
lack of RCT evidence on the benefit of surgery.56

Patellofemoral pain is on a continuum with patellofemoral
OA—up to 69% of patients with chronic PFP exhibit radiographic
changes of the patellofemoral joint.63 Individuals with PFP exhibit
similar signs and symptoms to those with patellofemoral OA (eg, knee
malalignment, quadriceps weakness) and therefore share similar
treatment targets.

Although PFP was formerly thought of as a self-limiting condi-
tion, a 2016 multicenter observational analysis combining data from
2 RCTs (n = 179 and n = 131) found that 57% of participants with PFP
reported unfavorable recovery (perceived global recovery Likert
scale) at 5 to 8 years after recruitment, with mean pain scores rated
as 29.9 (SD, 27.7) on a 0- to 100-point visual analog scale.54 More

resting pain and activity-related pain predicted worse prognosis 1
year posttreatment, irrespective of intervention.64

Meniscal Tears
Definition and Pathophysiology
The meniscus is a fibrocartilaginous structure within the knee joint,
consisting of 2 (medial and lateral) semicircular components that
transfer load and aid joint stability.65 Meniscal tears (ie, separation
of fibrous structure) can be classified as traumatic (resulting from
excessive shear force) or degenerative (resulting from repetitive
forces on a deteriorated meniscus). Tears can also be defined based
on pattern and location, which can influence healing (Figure 4).

Epidemiology
According to a Swedish population-wide report from 2014, the
annual incidence of clinically diagnosed meniscal tears was 79
(95% CI, 63-94) per 100 000 persons.66 Acute traumatic tears are
most prevalent in active young populations (aged 18-40 years)

Figure 4. Overview of Meniscal Tear Pathophysiology, Clinical Examination, and Diagnosis
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who engage in sports and often accompany cruciate ligament
injuries.67

Degenerative tears, typically affecting older adults (aged �40
years), are commonly found in patients with knee OA. In a US
population-based study of 991 randomly selected adults, 63% of
older adults with symptomatic OA had an MRI-diagnosed meniscal
tear.68 However, incidental meniscal tears on imaging are also com-
mon. A meta-analysis of 21 studies (2776 adults) showed that 19%
(95% CI, 13%-26%) of adults aged 40 years or older without knee
pain or injury history had an asymptomatic meniscal tear on MRI.69

Risk Factors
A meta-analysis (2 studies, 937 participants) reported that playing
pivoting sports, such as soccer (36% vs 16% for nonparticipation;
OR, 3.58; 95% CI, 1.87-6.86) and rugby (7% vs 4%; OR, 2.84; 95%
CI, 1.48-5.45), but not running (9% vs 7%; OR, 1.24; 95% CI, 0.74-
2.07), were associated with a higher prevalence of traumatic menis-
cal tears compared with not engaging in sports.70 Meta-analysis also
found that the following factors were associated with a higher preva-
lence of symptomatic degenerative meniscal tears: age older than
60 years (2 studies, 1132 participants; 46% vs 31%; OR, 2.32; 95%
CI, 1.80-3.01), male sex (3 studies, 3197 participants; 39% vs 27%;
OR, 2.98; 95% CI, 2.30-3.85), work-related kneeling and squatting
(3 studies, 1078 participants; 68% vs 38%; OR, 2.69; 95% CI, 1.64-
4.40), walking more than 2 miles per day (2 studies, 937 partici-
pants; 61% vs 43%; OR, 1.65; 95% CI, 1.22-2.24), lifting or carrying
more than 10 kg at least 10 times per week (2 studies, 937 partici-
pants; 58% vs 40%; OR, 1.89; 95% CI, 1.41-2.55) and climbing more
than 30 stairs per day (2 studies, 937 participants; 45% vs 23%; OR,
2.28; 95% CI, 1.56-3.31).70 No data were found on running as a risk
factor for degenerative meniscal tears.

Clinical Presentation and Diagnosis
Meniscal tears typically present with knee pain localized to the joint
line and an accompanying effusion: acute onset, often following a
noncontact twisting/rotatory injury for traumatic tears, or insidi-
ous onset for degenerative tears. A review of 38 studies identified
that mechanical symptoms (ie, knee clicking, catching, locking) have
modest sensitivity (0.32-0.69), specificity (0.45-0.74), and posi-
tive predictive value (0.75-0.81) for meniscal tear.71

Clinical tests help diagnose a meniscal tear by provoca-
tion of symptoms (Figure 4) (see Video). These include (from
a meta-analysis of 9 studies, 1234 participants) McMurray
test (61% sensitivity [95% CI, 45%-74%] and 84% specificity
[95% CI, 69%-92%]) and joint line tenderness (83% sensitiv-
ity [95% CI, 73%-90%] and 83% specificity [95% CI, 61%-
94%]).44 A meta-analysis of 5 studies (594 participants) sug-
gested that a combination of clinical tests (including McMurray
and joint line tenderness) is better than individual findings (posi-
tive likelihood ratio, 2.7 [95% CI, 1.4-5.1]; negative likelihood ratio,
0.4 [95% CI, 0.2-0.7]).43

Systematic use of MRI is not indicated in first-line assessment
of meniscal tears, particularly in middle-aged and older adults,72 in
whom asymptomatic meniscal tears are common.69 Magnetic
resonance imaging may be reserved for more complicated cases
(eg, persistent symptoms without clear diagnosis) or symptoms
(eg, unexplained weight loss, night sweats) concerning for malig-
nancy (eg, bone tumor).73 If a traumatic meniscal tear cannot be

confirmed clinically by an orthopedist, an MRI can specify the type
of tear, evaluate cruciate and collateral ligaments, and assist ortho-
pedists as part of their preoperative planning.74 A meta-analysis (19
studies, 1286 participants) evaluating the diagnostic accuracy of
MRI compared with arthroscopy reported 78% to 89% sensitivity
and 88% to 95% specificity.45

Referral, Treatment, and Outcomes
Patients with a meniscal tear may undergo surgery to remove or
repair the torn meniscus or nonsurgical rehabilitation to address
impairments associated with the meniscal tear. There is no evi-
dence that surgical management is superior to rehabilitation-based
approaches for most traumatic and degenerative meniscal tears.
Evidence-based clinical guidelines recommend most patients
with a symptomatic meniscal tear be referred to a physical thera-
pist for 3 months or longer of rehabilitation-based care as first-line
treatment.75

For traumatic meniscal tears, RICE (rest, ice, compression, el-
evation) has been central to acute management despite a paucity
of high-quality evidence.76 For longer-term outcomes, both surgi-
cal and nonsurgical treatments are effective. Two RCTs of 12147 and
10077 young adults (mean age, 30-35 years) compared early sur-
gery (arthroscopic partial meniscectomy or meniscal repair) with 12
weeks of exercise therapy (neuromuscular exercises 1-2 times
weekly) with the option of surgery later if needed. Both RCTs found
that both groups experienced clinically relevant improvements in
pain and function with no clinically important differences between
groups.47,77 In both RCTs, patients with severe displaced tears (ie,
locked knee indicative of displaced bucket-handle tear) and those
associated with an anterior cruciate ligament rupture were ex-
cluded, as these cases typically have more aggravating symptoms
and require surgery.

Meniscal repair is an arthroscopic option for traumatic tears
when the tear involves the peripheral vascularized tissue (ie, outer
10%-30% of the meniscus) in an otherwise healthy meniscus.78

A systematic review of 7 studies (1 RCT, 6 retrospective) of 367
patients comparing meniscal repair and meniscectomy found
mixed results: superior self-reported function in those who had
meniscal repair on one instrument and equivocal results on
another.79 Meniscal repair was associated with a 14.8% (95% CI,
11.3%-18.3%) failure rate as reported by a meta-analysis of 38 stud-
ies (1358 patients).80

For degenerative meniscal tears, exercise therapy is first-line
treatment, with few additional benefits from surgery. A meta-
analysis demonstrated that partial meniscectomy for degenerative
meniscal tears resulted in slightly lower pain scores at 6 to 12
months compared with exercise therapy (5 RCTs, 943 patients;
SMD, −0.22; 95% CI, −0.40 to −0.03) but no improvement com-
pared with sham surgery (1 RCT, 146 patients; SMD, −0.08; 95% CI,
−0.41 to 0.24).48 Results were consistent at 5-year follow-up.81

While certain subgroups of patients may benefit from partial
meniscectomy, often thought to be those with mechanical symp-
toms, secondary analyses from RCTs demonstrate that the pres-
ence of mechanical symptoms was not associated with improved
pain relief.82,83

Predicting patient prognosis with nonoperative or operative
management is challenging. First undergoing nonoperative man-
agement for 4 to 6 weeks is appropriate for most simple traumatic
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and degenerative tears. A systematic review (32 studies, 4250 pa-
tients) found that a long duration of symptoms (>1 year), radio-
graphic OA and resection of greater than 50% of the meniscus were
associated with worse clinical outcomes after partial meniscec-
tomy; sex, onset of symptoms (acute vs chronic), tear type, and pre-
operative activity level were not associated with worse outcomes.84

The prognosis for most traumatic meniscal tears is favorable. Sys-
tematic reviews report that 80% to 87% of athletes return to prein-
jury sports competition following meniscal surgery85 and do so 7 to
9 weeks after partial meniscectomy and 5 to 6 months after menis-
cal repair.86 There was no difference in ability to participate in sports
among patients receiving either type of management in 2 RCTs study-
ing surgical and nonsurgical management.47,77 However, in the long
term, meniscal tears increase the risk of incident OA. A meta-
analysis of 26 studies of 83 267 people found a pooled OR for OA af-
ter traumatic meniscal tear of 6.33 (95% CI, 3.81-10.50) compared with
noninjured controls.87 Highlighting the importance of preserving the
meniscus when possible, a retrospective analysis of approximately
25.5 million orthopedic patients from a US insurance database found
that the 114 194 patients undergoing partial meniscectomy demon-
strated a greater propensity to need future knee arthroplasty (11.4%)
compared with the 176 407 patients with a meniscal tear treated non-
operatively (9.5%).88 Prognosis for degenerative meniscal tears de-

pends on the nature of the coexisting OA. There is no evidence to sug-
gest that the presence of a degenerative meniscal tear influences
responsiveness to knee OA interventions.

Limitations
This Review has several limitations. First, quality of included litera-
ture was not evaluated. Second, the literature was not systemati-
cally reviewed and the search may have missed some relevant pub-
lications. Third, some guidelines and consensus statements were
included, but these were limited to those which were informed by
appropriate evidence (eg, literature review) and not exclusively based
on expert opinion.

Conclusions
Knee OA, PFP, and meniscal tears are common causes of knee pain,
can be diagnosed clinically, and can be associated with significant
disability. First-line treatment for each condition consists of con-
servative management, with a focus on exercise, education, and
self-management.
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