A practical approach
to knee OA
This review of the latest evidence on existing and
emerging treatment options can help to inform your
decision-making process as you endeavor to provide
patients with pain relief.
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PRACTICE
RECOMMENDATIONS
❯ Treat pain from knee
osteoarthritis (OA) with
weight management and lowimpact exercise to decrease the
risk of disease progression. A
❯ Prescribe oral or
topical nonsteroidal antiinflammatory drugs to relieve
pain from knee OA, as both
forms are equally effective. B
❯ Recommend a medial
unloading (valgus) knee
brace for short-term relief
of medial knee OA. B
❯ Consider a trial of intraarticular corticosteroids or
intra-articular hyaluronic
acid derivatives for short-term
relief of knee OA pain. B
Strength of recommendation (SOR)

A 	Good-quality patient-oriented
evidence
  	 B 	Inconsistent or limited-quality
patient-oriented evidence
	 C 	Consensus, usual practice,
opinion, disease-oriented
evidence, case series

CASE u
A 73-year-old woman presents to your clinic with 1 year of
gradual-onset left knee pain. The pain is worse at the medial
knee and at the beginning and end of the day, with some mild
improvement after activity in the morning. The patient has already tried oral acetaminophen, an over-the-counter menthol
cream, and a soft elastic knee brace, but these interventions
have helped only minimally.
On physical exam, there is no obvious deformity of the
knee. There is a bit of small joint effusion without redness or
warmth. There is mild tenderness to palpation of the medial
joint line. Radiographic findings include osteophytes of the medial and lateral tibial plateaus and medial and lateral femoral
condyles with mild joint-space narrowing of the medial compartment, consistent with mild osteoarthritis.
How would you manage this patient’s care?

T

he knee is the most common joint to be affected by osteoarthritis (OA) and accounts for the majority of the
disease’s total burden.1 More than 19% of American
adults ages ≥ 45 years have knee OA,1,2 and more than half of
the people with symptomatic knee OA in the United States are
younger than 65 years of age.3 Longer lifespan and increasing
rates of obesity are thought to be driving the increasing prevalence of knee OA, although this remains debated.1 Risk factors
for knee OA are outlined in TABLE .1,4-8

Diagnosis: Radiographs are helpful,
not essential
The diagnosis of knee OA is relatively straightforward. Gradual
onset of knee joint pain is present most days, with pain worse
after activity and better with rest. Patients are usually middleaged or older and/or have a distant history of knee joint injury.
C ON TIN U ED
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TABLE

Risk factors for knee osteoarthritis

1,4-8

Advancing age
Increased body mass
Prior injury (eg, anterior cruciate ligament tear, meniscus tear)
Occupation involving high physical workload
Female gender
Knee malalignment
Genetic variables

Other signs, symptoms, and physical exam
findings associated with knee OA include:
morning stiffness < 30 minutes, crepitus, instability, range-of-motion deficit, varus or
valgus deformity, bony exostosis, joint-line
tenderness, joint swelling/effusion, and the
absence of erythema/warmth.1,9,10
Although radiographs are not necessary
to diagnose knee OA, they can be helpful in
confirming the diagnosis by assessing the degree and location of OA and ruling out other
pathology. Standing, weight-bearing radiographs are particularly helpful for assessing
the degree of joint-space narrowing. In addition to joint-space narrowing, radiographic
findings indicative of knee OA include marginal osteophytes, subchondral sclerosis, and
subchondral cysts. (See FIGURE 1 .)
Keep in mind that radiographs are less
sensitive for early OA, that the degree of OA
seen on radiographs does not correlate well
with symptoms, and that radiographic evidence of OA is a common incidental finding—
especially in elderly individuals.11 Although
not routinely utilized for knee OA diagnosis,
magnetic resonance imaging (MRI) can be
used to assess for earlier stages of the disease
and to rule out pathology associated with the
soft tissue and cartilage that is not directly associated with OA.

Management: Decrease pain,
improve function, slow progression
Because there is no cure for OA, the primary
goals of treatment are to decrease pain, improve function of the joint, and slow progression of the disease. As a result, a multifaceted
treatment approach is usually undertaken
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that includes weight reduction and exercise
therapy and may include pharmacotherapy, depending on the degree of symptoms.
F IGURE 2 contains a summary of the stepwise
management of knee OA.
Weight management can slow
progression of the disease
Obesity is a causative factor in knee OA.12,13
Patients with knee OA who achieve and
maintain an appropriate body weight can potentially slow progression of the disease.13,14
One pound of weight loss can lead to a 4-fold
reduction in the load exerted on the knee per
step.15
Specific methods of weight reduction are
beyond the scope of this article; however, one
randomized controlled trial (RCT) involving
399 overweight and obese adults with knee
OA found that individuals who participated
in a dietary intervention or a combined diet
and exercise intervention achieved more
weight loss than those who undertook exercise alone.16 Additionally, the diet group had
greater reductions in knee compression forces compared to the exercise group, and the
combined diet and exercise group had less
pain and better function than both the diet
group and the exercise group.16 This would
suggest that both diet and exercise interventions should be employed in the treatment of
knee OA, not only for weight management,
but also for knee joint health.
❚ What kind of exercise? Evidence exists
to support the utilization of various forms of
exercise. In general, land-based therapeutic
exercise improves knee pain, physical function, and quality of life, but these benefits
often last less than 1 year because people often fail to maintain exercise programs for the
long term.17
Specific therapies such as yoga, Tai
Chi, balance training, and aquatic exercise
have shown some minor improvement in
symptoms related to knee OA.18-22 Weightbearing strength training, non–weightbearing strength training, and aerobic ex
ercise have all been shown to be effective
for short-term pain relief in knee OA, with
non–weight-bearing strength training being
the most effective.23
Strengthening of the upper leg muscles
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is thought to be one of the factors involved
in reducing pain associated with knee OA.24
Strength training, Tai Chi, and aerobic exercise have also been shown to decrease fall
risk in the elderly with knee OA.25 In general,
lower impact activities (eg, walking, swimming, biking, yoga) are preferred over higher
impact activities (eg, running, jumping) in
order to lessen pain with exercise.26-28
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Radiographic findings of knee
osteoarthritis
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Knee orthoses: Many forms
and mixed findings
Knee braces come in many forms, including
soft braces (eg, elastic sleeves, simple hinged
braces) and unloading braces. Many of these
braces have been purported to help with knee
OA although the evidence remains mixed,
with a lack of high-quality trials. A systematic
review of RCTs comparing various knee braces, foot orthotics, and conservative treatment
for the management of medial compartment
OA concluded that the optimal choice for
orthosis remains unclear, and long-term evidence is lacking.29
The medial unloading (valgus) knee
brace is often used to treat medial compartment OA and varus malalignment of the knee
by applying a valgus force, thereby reducing
the load on the medial compartment. One
recent systematic review concluded that
medial unloading braces improve pain from
medial compartment OA, but whether they
improve function and stiffness is unclear.30
Another study showed that compared to
conservative treatment alone, valgus knee
bracing has some benefit in decreasing pain
and improving knee function.31 Additionally,
an 8-year prospective study found that the
valgus unloading brace can delay the time
before patients need to undergo knee arthroplasty.32 However, another prospective study
examining the efficacy of valgus bracing at
2.7 years and 11.2 years showed short-term
but not long-term benefit.33
Soft knee braces include a variety of elastic sleeves and simple hinged knee braces.
These braces are available commercially at
most pharmacies and athletic retail stores.
Soft braces are thought to improve pain by a
thermal and compressive effect, and to provide stability to the knee joint. One systematic review concluded that soft knee braces

FIGURE 1

Knee osteoarthritis is indicated by joint space narrowing (single large arrow),
marginal osteophytes (circles), and subchondral sclerosis (small arrows), as seen
in this radiograph.

have a moderate effect on pain and a smallto-moderate effect on self-reported physical
function.34 A small trial showed that soft knee
braces reduced pain and dynamic instability
in individuals with knee OA.35
In summary, many types of soft knee
braces exist, but the evidence for recommending them individually or collectively
is limited, as high-quality trials are lacking.
However, the available evidence does suggest
some mild benefit with regard to pain and
function with no concern for adverse effects.
Pharmacotherapy: Oral agents
❚ Acetaminophen. Although people commonly use this over-the-counter analgesic
for knee OA pain, recent meta-analyses have
shown that acetaminophen provides little to
no benefit.36,37 Furthermore, although many
believe acetaminophen causes fewer adverse
effects than oral nonsteroidal anti-inflammatory drugs (NSAIDs), liver, gastrointestinal,
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FIGURE 2

Stepwise management of knee osteoarthritis

- Low-impact excercise

MILD

- Weight management

- Topical analgesics
- Oral NSAIDs

MODERATE TO SEVERE

- Knee orthoses

One pound of
weight loss can
lead to a 4-fold
reduction in the
load exerted on
the knee per
step.

- Acetaminophena
- Glucosamine and chondroitina

- Intra-articular corticosteroids
- Intra-articular hyaluronic acid

- Knee arthroplasty

NSAIDs, nonsteroidal anti-inflammatory drugs.
a

Although most of the evidence does not support the efficacy of acetaminophen, glucosamine, chondroitin, or the combination
glucosamine/chondroitin, many patients use these medications. Because of their excellent safety profile and because some
patients may benefit, it is not unreasonable for individual patients to try them.

and renal complications are not uncommon
with long-term acetaminophen use. Nevertheless, a trial of acetaminophen may be beneficial in patients with cardiovascular disease
or who are taking oral anticoagulants.
❚ Oral NSAIDs. Many studies have concluded that NSAIDs are more effective at
controlling pain from knee OA than acetaminophen.37,38 They are among the most
commonly prescribed treatments for knee
OA, but patients and their physicians should
be cautious about long-term use because of
potential cardiac, renal, gastrointestinal, and
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other adverse effects. Although evidence regarding optimal frequency of use is scarce,
oral NSAIDs should be used intermittently
and at the minimal effective dose in order to
decrease the risk of adverse events.
One recent meta-analysis of RCTs concluded that diclofenac at a dose of 150 mg/d
is the most effective NSAID for improving
pain and function associated with knee OA.37
Another recent systematic review and metaanalysis analyzing multiple pharmacologic
treatments found an association between celecoxib and decreased pain from knee OA.39
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However, this study also concluded that uncertainty surrounded all of the estimates of
effect size for change in pain compared to
placebo for all of the pharmacologic treatments included in the study.39
A meta-analysis of RCTs comparing celecoxib to no treatment, placebo, naproxen,
and diclofenac concluded that celecoxib is
slightly better than placebo and the aforementioned NSAIDs in reducing pain and improving function in general OA. However, the
authors had reservations regarding pharmaceutical industry involvement in the studies
and overall limited data.40
With all of that said, the American Academy of Orthopaedic Surgeons (AAOS) recommends strongly for the use of oral NSAIDs
in the management of knee OA.41
❚ Glucosamine and chondroitin. Glucosamine and chondroitin are supplements
that have gained popularity in the treatment
of knee OA. These constituents are found naturally in articular cartilage, which explains
the rationale for their use. Glucosamine and
chondroitin (or a combination of the 2) are
associated with few adverse effects, but the
evidence to support their use in knee OA
management is mixed.
One large double-blind RCT (the Glucosamine/Chondroitin Arthritis Intervention
Trial [GAIT]) concluded that glucosamine,
chondroitin, or the combination of the 2 did
not have a significant effect on reducing pain
from knee OA compared to placebo and did
not slow structural joint disease.42 However,
this same study found that in a subset of patients with moderate-to-severe knee OA, the
combination of glucosamine and chondroitin was mildly effective in reducing pain.42
Multiple studies have shown either no
benefit, inconsistent results, or limited benefit of glucosamine and chondroitin in the
treatment of knee OA, with the patented
crystalline form of glucosamine showing the
most efficacy.43-47 The AAOS and the American College of Rheumatology (ACR) do not
recommend glucosamine and chondroitin
for knee OA management.10,41
In summary, the evidence for glucosamine, chondroitin, or a combination of the
2 for knee OA is mixed with likely limited
benefit, but because they are associated with

few adverse effects, patients may be offered a
3- to 6-month trial of these supplements if
other effective options are exhausted.
Injections
Limited-quality evidence suggests that oral
NSAIDs and intra-articular (IA) hyaluronic
acid (HA) injections are equally efficacious
for knee OA pain.38,48 There is insufficient evidence directly comparing oral NSAIDs with
IA corticosteroid (CS) injections.
HA is found naturally in articular cartilage, which explains the rationale behind
its use. A network meta-analysis performed
by the American Medical Society for Sports
Medicine concluded that knee OA is more
likely to respond to IAHA than to IACS or IA
placebo, leading the society to recommend
the use of IAHA in knee OA management,
especially for patients > 60 years with mildto-moderate knee OA.9 Conversely, the AAOS
does not recommend the use of IAHA, and
the ACR does not recommend for or against
the use of IAHA.10,41
IACSs are commonly used to provide
pain relief in those with moderate-to-severe
knee OA. There is evidence that a single IACS
injection provides mild pain relief for up to
6 weeks.49 However, there is some concern
that repetitive IACS injections may speed
cartilage loss. A 2-year randomized doubleblind placebo-controlled trial comparing the
effectiveness of repetitive IA triamcinolone vs
saline in knee OA found no difference in pain
severity and concluded that there was greater
cartilage volume loss in the triamcinolone
group.50
AAOS does not recommend for or against
the use of IACSs, whereas the ACR does recommend for the use of IACSs.10,41 Given the
available evidence, conservative use of IACS
injections remains an option for patients with
refractory moderate-to-severe knee OA.

Platelet-rich
plasma therapy
is expensive
and generally
is not covered
by insurance
companies,
which precludes
its use for many
people.

Topicals
Topical analgesics are often utilized for knee
OA because of their efficacy, tolerability,
low risk of adverse effects, and ease of use.
They are generally recommended over oral
NSAIDs in the elderly and in individuals at
risk for cardiac, renal, and gastrointestinal
complications from oral NSAIDs.
C ON TIN U ED
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Extendedrelease IA
triamcinolone
acetonide
(Zilretta) has
shown some
superiority to
standard IA
triamcinolone
acetonide in
both degree and
duration of pain
relief for knee
OA.
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One review found that topical diclofenac
and topical ketoprofen were comparable to
the oral forms of these medications.51 One
RCT concluded that topical and oral diclofenac were equally efficacious in treating knee
OA symptoms, although topical diclofenac
was associated with significantly fewer gastrointestinal adverse effects.52 In multiple randomized trials, topical diclofenac has shown
efficacy compared to placebo.53-55 A recent
systematic review and meta-analysis of RCTs
concluded that topical NSAIDs were safe and
effective for treating general OA compared to
placebo, with diclofenac patches most effective for pain relief and piroxicam most effective for functional improvement.56
Topical capsaicin has shown some efficacy in treating pain associated with knee
OA.57 One meta-analysis of RCTs concluded
that topical NSAIDs and capsaicin may be
equally efficacious for OA-associated pain
relief, although none of the RCTs directly
compared the two.58 The major limitation of
capsaicin is a patient-reported mild-to-moderate burning sensation with application that
may decrease compliance.
Emerging treatments: IA PRP & extendedrelease IA triamcinolone acetonide
IA platelet-rich plasma (PRP) has been investigated for efficacy in treating knee OA. PRP
is thought to decrease inflammation in the
joint, although its exact mechanism remains
unknown.59 Multiple studies have shown
some benefit of PRP in reducing pain and
improving function in individuals with knee
OA, but nearly all of these studies have failed
to show a clear benefit of PRP over HA injections.59-63 Additionally, the authors of most
of these studies mention a high risk of bias.
PRP therapy is expensive and generally is not
covered by insurance companies, which precludes its use for many people.
Extended-release (ER) IA triamcinolone
acetonide (Zilretta) has shown some superiority to standard IA triamcinolone acetonide
in both degree and duration of pain relief for
knee OA.64-66 The ER version tolerability did
not differ from placebo and also showed prolonged synovial presence, lower systemic absorption, and lower blood glucose elevations
compared with standard triamcinolone.64-66

Surgical intervention:
A last resort
Select patients with severe pain and disability
from knee OA that is refractory to conservative management options should be referred
for consideration of knee arthroplasty. Age,
weight, OA location, and degree of OA are all
considered with respect to knee arthroplasty
timing and technique.
There is good evidence that arthroscopy with debridement, on the other hand,
is no more effective than conservative
management.67
Unicompartmental or “partial” knee
replacements are reserved for select cases
when 1 knee compartment has a significantly
higher degree of degenerative change.
CASE u
After reviewing the therapeutic options with
your patient, you agree that she will undergo a course of physical therapy and try using
topical diclofenac along with a hinged knee
brace. Because of the patient’s age and comorbidities of cardiovascular disease and mild
chronic kidney disease, oral NSAIDs are avoided at this time.
The patient returns to the office in
2 months reporting mild improvement in
her pain. To provide additional pain relief,
an u
 ltrasound-guided IA steroid injection is
attempted. The patient also continues home
physical therapy, activity modification, topical
diclofenac, and use of a hinged knee brace.
She returns to the office 2 months later,
reporting continued improvement in her
pain. No further intervention is undertaken at
JFP
this time. 			
CORRESPONDENCE
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