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The orthopaedic approach to managing osteoarthritis of
the knee
Sam Gidwani, Adrian Fairbank

Osteoarthritis of the knee is common, affecting almost
a tenth of the population aged over 55.1 This
proportion is likely to increase with extended longevity
and a bigger body mass index. Most patients with
osteoarthritis of the knee are able to manage their
symptoms without medical treatment, but a large pro-
portion of those referred to orthopaedic surgeons
have debilitating disease, presenting chiefly with pain
and stiffness. Classically the pain depends on activity,
and in severe cases not only limits the distance patients
can walk and their daily activities, but also disrupts
sleep. Moreover, whereas most patients are past retire-
ment, a major proportion is of working age, leading to
difficulties with work and presenting an important
economic cost to society.

Non-surgical treatment of osteoarthritis of the knee
is primarily carried out in the community. This article
concentrates on the interventions and surgical options
used by orthopaedic surgeons for the treatment of this
disease, indications for their use, and likely outcomes.

Sources and selection criteria
We searched Medline (1966 to May 2004) using the
terms “osteoarthritis”, “knee”, “knee replacement/
arthroplasty”, “osteotomy”, “arthroscopy”, “and out-
come”. We were particularly interested in papers from
leading peer reviewed orthopaedic and rheumatological
journals. We searched the Cochrane database of system-
atic reviews, the health technology assessment database,
and the database of abstracts of reviews of effects.

Non-operative treatment
Management of patients with mild osteoarthritis
should be tailored to the individual while avoiding
over-medicalisation of the condition.w1 A variety of
interventions are available, including advice on
changes to lifestyle and physical and pharmacological
therapies. The effectiveness of many of these
treatments has been reviewed elsewhere.2 3

Intra-articular steroid injections
Intra-articular steroid injections can alleviate pain in
patients with moderate osteoarthritis of the knee, but
this is usually short lived,2 and therefore we believe they
have a limited role in treating acute exacerbations of
the disease. A recent randomised double blind trial,
however, has suggested that repeated injections of the
steroid triamcinolone hydrochloride every three

months for up to two years can lead to improved
symptoms when compared with injections of saline.4

The effect was more noticeable at one year. Evidence
that steroids accelerate cartilage damage is still
inconclusive, but there is a small risk of septic arthritis
(between 1 in 15 000 and 1 in 50 000).2 A Cochrane
review of the available evidence is in preparation.

Viscosupplementation
Several hyaluronan preparations are available as intra-
articular injections. Relief of symptoms is thought to
result from increased viscosity of the synovial
fluid—hence the term “viscosupplementation” for this
type of treatment. The molecular weights of the
hyaluronan derivatives vary as do the duration of
courses and the numbers of injections recommended.
The results of trials also differ, with some implying lit-
tle benefit and others showing excellent results.5 w2 w3 A
recent systematic review concluded that injections of
hyaluronic acid were no more effective than non-
steroidal anti-inflammatory drugs for improving pain,
physical function, and stiffness, and did not support
public funding of viscosupplementation.6

Summary points

The outcome of total knee replacement is
comparable to that of total hip replacement

85% of total knee replacements are carried out
for patients with osteoarthritis

Arthroscopic debridement and washout has a
role as a temporising procedure in early
osteoarthritis associated with mechanical
symptoms

In some cases alternative surgical procedures
such as unicompartmental knee replacement may
be more appropriate than total knee replacement

The role and success of new techniques such as
image guidance and minimally invasive surgery
remain to be established
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Surgical intervention
Indications
The impact of disease on lifestyle is the most important
factor in assessment of patients with osteoarthritis of
the knee. Surgery should be resisted when symptoms
can be managed by non-surgical means. Indications for
surgical intervention are debilitating pain and major
limits on daily activities and distance walked, or
impaired ability to sleep or work.

Another consideration is the patient’s health and
fitness for anaesthesia. The risks as well as potential
benefits of surgery need to be discussed with the
patient. Several surgical techniques are available (box).

Arthroscopic washout and debridement
The role of arthroscopic debridement for degenerative
arthritis of the knee is controversial. It has been shown
that improvement of symptoms in an unselected
cohort of patients allocated to either washout or wash-
out and debridement could be attributed to a placebo
effect.7 Prospective randomised controlled trials look-
ing at subsets of patients with differing levels of symp-
toms and disease are scarce. Some studies do suggest
that arthroscopic treatment used in a more selective
manner can control symptoms of osteoarthritis of the
knee for up to five years.8 9 Factors correlating with a
better outcome include the presence of mechanical
symptoms of painful locking or catching of the knee,
mild to moderate radiographic evidence of arthritis,
and a younger age at the time of surgery. The presence
of limb malalignment is associated with a less success-
ful outcome. For this reason we believe that
arthroscopic debridement should principally be used
in younger patients with osteoarthritis, with meniscal
lesions or chondral flaps amenable to debridement.
Delaying inevitable joint replacement is particularly
desirable in these patients. Further clinical study of this
subset of patients within the context of a randomised
controlled trial would be helpful.

Osteotomy of the proximal tibia or distal femur
In healthy knees, the weightbearing axis passes from
the centre of the hip to the centre of the ankle joint,
through the centre of the knee. In osteoarthritis, the
alignment of the leg changes because of wear. Medial

wear creates a bow legged appearance (varus), and the
weightbearing axis moves medially. Lateral wear
creates a knock knee (valgus) deformity, and the
weightbearing axis moves laterally. Osteotomy around
the knee moves the weightbearing axis to the less dam-
aged compartment (fig 1).

Recovery is prolonged and relief of symptoms
often incomplete, but osteotomy may delay the need
for total knee replacement for five to 10 years.10 11 Suc-
cessful treatment could allow a return to sport—
something ill advised after arthroplasty. The risks
specific to this surgery depend on the technique, and
include non-union at the osteotomy site, common
peroneal nerve injury, pain from the proximal
tibiofibular joint, and over-correction or under-
correction of the deformity. Part of an ongoing debate
within the orthopaedic community concerns the
relative merits of high tibial osteotomy compared with
unicompartmental knee replacement in younger
patients. The evidence for osteotomy in itself is the
subject of an ongoing Cochrane review.

Unicompartmental knee replacement
Up to a quarter of patients with osteoarthritis of the
knee have predominantly arthritis of the medial
compartment. The surgical options for such patients
are medial unicompartmental knee replacement
(fig 2), proximal tibial or distal femoral osteotomy, and
total knee replacement.

Fig 1 Preoperative and postoperative radiographs of a varus knee
with medial compartment osteoarthritis before and after opening
wedge tibial osteotomy

Fig 2 Unicompartmental knee replacement in a patient with medial compartment
osteoarthritis (varus deformity corrected)

Surgical options for osteoarthritis of the knee

Established techniques
• Arthroscopic washout and debridement of the joint
• Osteotomy of the proximal tibia or distal femur
• Unicompartmental knee replacement
• Patellofemoral replacement
• Total knee replacement

Evolving techniques
• Computer assisted surgery (image guidance)
• Minimally invasive knee replacement
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Unicompartmental knee replacement requires a
smaller surgical approach than for total knee
replacement, leading to less blood loss and quicker
rehabilitation. The range of knee motion after unicom-
partmental knee replacement is generally superior to
that after total knee replacement. Finally, revision of a
unicompartmental knee replacement to a total knee
replacement is potentially more straightforward than
revision of a total knee replacement.w4

The prerequisites for unicompartmental knee
replacement are well defined. These include stability of
the joint, a correctable varus deformity, a fixed flexion
deformity of less than 10 degrees, and minimal lateral
compartment disease. Radiographic evidence of patel-
lofemoral osteoarthritis is not necessarily a problem
provided that patients do not have major anterior knee
pain. Two studies have reported survivorship rates for
implants of 95% and 98% at 10 years.12 13 These rates
are comparable to the best reported for total knee
replacement and are an improvement on rates
previously reported for unicompartmental knee
replacement. A recent systematic review of the
evidence supports the use of the Oxford unicompart-
mental knee replacement in patients with arthritis of
the medial compartment provided they fulfil the
indications.14

The relative merits of unicompartmental knee
replacement over total knee replacement or proximal
tibial osteotomy in young (less than 60 years) active
patients continue to be debated. Unicompartmental
knee replacement has now become an accepted treat-
ment for older patients with medial compartment
arthritis. The results of unicompartmental knee
replacement in lateral compartment disease have yet to
be fully determined.

Patellofemoral replacement
Isolated disease of the patellofemoral joint occurs in
up to a tenth of patients with osteoarthritis of the knee,

and many of these patients are younger than those
with tricompartmental arthritis. The surgical options
for these patients are arthroscopic debridement, patel-
lofemoral replacement, total knee replacement, or,
rarely, patellectomy.

Patients considered for patellofemoral replace-
ment must be assessed for degenerative changes in the
rest of the knee joint. Several types of patellofemoral
arthroplasties are available but the results have been
variable, highlighting the need for careful selection of
patients.w4-w6 The most common problems are mal-
tracking of the patella, excessive wear of the poly-
ethylene implant, and disease progression in the rest of
the knee joint. The Avon patellofemoral arthroplasty
shows promise, although so far published results are
only available for five years’ follow up.15 Meanwhile,
total knee replacement has a place in the treatment of
older patients with primarily patellofemoral arthritis,
with results that are comparable to patients with
tricompartmental disease.16

Total knee replacement
Total knee replacement is a well established treatment
for patients with moderate to severe osteoarthritis, with
long term results comparable to those of total hip
replacement. Between 1991 and 2000 the number of
episodes of primary knee replacement registered by
the NHS in England more than doubled, to around
33 000 per year. Taking into account the changing
demographics of the population, this figure has been
estimated to increase by as much as 60% over the next
decade, requiring a substantial increase in provision of
services.17

Long term studies on survivorship of implants
generally use primary end points such as decision to
revise the knee replacement (cumulative revision rate).
Studies have shown survival rates of between 84% and
98% at 15 years.18 19 w7-w9 The decision on when to revise
a knee replacement is largely influenced by the severity
of symptoms and the patient’s lifestyle, fitness for
surgery, and radiological and clinical evidence of com-
plications (usually infection or aseptic loosening). The
Swedish knee arthroplasty register has revision rates
for over 57 000 knee replacements and revisions
carried out since 1975.20 The United Kingdom national
joint registry began in 2003, and data on a large
proportion of joint replacements are now being
recorded.

During the last two decades of the 20th century the
designs of total knee prostheses used for primary knee
replacement converged towards a bicondylar uncon-
strained replacement with a polyethylene bearing or
insert contained between the femoral and tibial
components. These prostheses are classified as either
cruciate retaining, where the posterior cruciate
ligament is preserved, or posterior stabilised, where the
posterior cruciate ligament is removed (fig 3).w10 The
posterior stabilised type of prosthesis incorporates a
central peg and cam mechanism, theoretically allowing
for a greater range of flexion while maintaining
anteroposterior stability. Both designs have their advo-
cates and advantages but provide similar long term
results.

Consensus has still not been reached in some areas
of total knee replacement. For example, resurfacing of
the patella with a patellar button is practised routinely,

Fig 3 Posterior stabilised total knee replacement, with resurfacing of patella
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selectively, or not at all. The use of a mobile rather than
a fixed bearing theoretically reduces contact stresses
and therefore wear of the polyethylene (a major cause
of osteolysis and aseptic loosening) and provides a bet-
ter range of motion and functional outcome, although
this has not been substantiated to date.21 A major UK
multicentre health and technology assessment trial,
due for completion in 2011, is looking at these and
other contentious issues in knee replacement.

Another ongoing debate concerns the timing of
knee replacement surgery. Support is increasing for
the view that good results can be obtained in relatively
early stages of osteoarthritis, and that there is little
advantage in waiting until the patient is in extremis.22

Symptoms do not always seem to correlate with the
radiological degree of osteoarthritis,w11 so that a patient
with severe symptoms but only moderate radiological
changes may none the less merit referral.

As part of informed consent for total knee replace-
ment, patients need to be made aware of potential
risks, to both their knee and their general health (table).
Complications from total knee replacement have been
reported in 5% of patients and 8% of knees.23 More
specifically, deep infection occurs in between 0.5% and

1.5% of patients. The incidence of asymptomatic deep
vein thrombosis in the perioperative period is high—as
much as 50% in some studies. The extent of
symptomatic deep vein thrombosis or pulmonary
embolism is much lower, around 1% to 3%.23 The risk
of death from total knee replacement is around 0.5%
within the first 90 days of the procedure.w12

Predictable long term side effects of total knee
replacement include difficulty squatting or kneeling,
numbness lateral to the scar, and mechanical noises, or
“clunking,” from the prosthesis.

Strong evidence shows that most patients experi-
ence a reduction in pain and improved function after
total knee replacement, quantified by specific outcome
measures, or “knee scores.”24 However, around half of
revision knee replacements occur in the first two to four
years after the primary operation. A risk factor for revi-
sion shown by the Swedish knee registry was young age
at the time of primary surgery.20 Although total knee
revision generally improves function, the overall compli-
cation rate is significantly greater, at about 26%.23 In one
study, an eighth of patients who underwent a revision
required re-revision due to complications. These data
underpin the reluctance of orthopaedic surgeons to
carry out total knee replacements in younger patients,
particularly if alternative treatments can, albeit tempo-
rarily, control their symptoms.

Several authors have been frustrated by the search
for evidence on precise indications for total knee
replacement.23 w13 Important progress has been made
since the 1980s, particularly in the formulation of knee
scoring systems. Some would argue, however, that
more careful consideration now needs to be given to
the influence of patient characteristics and timing of
surgery on the outcome of total knee replacement.

Evolving techniques
Minimal incision approach
A minimal incision approach to unicompartmental
knee replacement has become popular, and excellent
results have been shown. Modifications have now been
made to some total knee replacement systems to allow
a minimally invasive approach. Encouraging results
have been reported for blood loss, length of hospital
stay, and accuracy of implantation.25 Longer term out-
come studies are required before this technique can be
established more widely.

Image guidance
Computer navigation or “image guidance” in total
knee replacement is currently more widely used in
Europe and Australia than in the United Kingdom. A
variety of systems are available, some of which require
data from computed tomograms or magnetic reso-
nance imaging scans before surgery. The technique
involves the attachment of infrared beacons or
transmitters to specific anatomical landmarks, the sur-
gical instruments, and cutting blocks. Infrared cameras
sited around the patient enable the computer to track

Potential complications of surgery for total knee replacement

Complications Immediate Early Late

Local Haemorrhage or haematoma; nerve injury (“tourniquet palsy,”
common peroneal nerve injury); vascular injury, limb ischaemia

Wound infection; wound breakdown; stiffness Deep seated infection with or without loosening;
early aseptic loosening

General Anaesthetic complications (for example, myocardial infarction,
stroke); nerve injury (spinal anaesthesia, nerve blocks)

Anaemia; deep vein thrombosis; pulmonary
embolism; chest infection

Post phlebitic leg

Additional educational resources

Arthritis Research Campaign (www.arc.org.uk/
about_arth/)—A review of the diagnosis and
management of osteoarthritis of the hip and knee and
guidelines for referral to specialists

British Orthopaedic Association (www.boa.ac.uk)—A
consensus statement from the British Orthopaedic
Association and British Association for Surgery of the
Knee on best practice in total knee replacement

Robertsson O, Knutson K, Lewold S, Lidgren L. The
Swedish Knee Arthroplasty Register 1975-1997. An
update with special emphasis on 41,223 knees
operated on in 1988-1997. Acta Orthop Scand
2001;71:503-13

Information for patients
Arthritis Research Campaign (www.arc.org.uk/
about_arth/)—Booklet on undergoing knee
replacement surgery; part of a comprehensive website
providing detailed information for patients and
healthcare professionals

Arthritis Care (www.arthritiscare.org.uk)—Provides a
range of information booklets, runs self management
courses, and helps patients access local care groups
run by volunteers

American Academy of Orthopaedic Surgeons
(orthoinfo.aaos.org)—Detailed information on
osteoarthritis of the knee, total knee replacement, and
rehabilitation

The American National Library of Medicine and the
Patient Education Institute (www.nlm.nih.gov/
medlineplus/tutorials/
kneereplacementphysicaltherapy/pt049101.html)—
Information focusing on knee replacement
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the position of the instruments relative to the patient’s
knee. This system may provide a greater degree of
accuracy during surgery, particularly for positioning
the prosthetic components. The effect of this new tech-
nology on the outcome, complications, and survivor-
ship of total knee replacement needs long term
evaluation. As more simple, user friendly image
guidance systems develop, they will increasingly be
combined with minimally invasive surgical techniques
and may evolve to be the optimum technique for total
knee replacement surgery.
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A patient’s perspective

I’m 47 and work as a reprographics manager running
three university print departments, so I’m always on
my feet. I’ve suffered with osteoarthritis of the right
knee for 10 years, but in the last four months the pain
became much worse. Walking 100 yards was agonising.
Stairs were impossible. The pain stopped me sleeping,
so it was affecting my social life too.

I was admitted for a total knee replacement. This
was my first operation so I was very nervous. I had a
general anaesthetic and knew nothing about the op
until I came round. The first 24 hours were
uncomfortable, but I had control over the amount of
painkiller I required by pressing a button. On the
second day I was made to get up, bend the knee a little,
and walk a few steps with a frame. The next day I
walked to the corridor. After four days I was using
crutches to walk up and down the corridor and stairs. I
went home after seven days.

It’s now five months since my operation. I’ve just
returned home from a holiday in Spain where I
managed to walk three miles along the beach. I’m totally
pain free and have returned to work. I feel 100% better,
can sleep well, and can continue with my life!

Martin Reid

Submitting articles to the BMJ

We are now inviting all authors who want to submit a paper to
the BMJ to do so via the web (http://submit.bmj.com).

Benchpress is a website where authors deposit their
manuscripts and editors go to read them and record their
decisions. Reviewers’ details are also held on the system, and
when asked to review a paper reviewers will be invited to access
the site to see the relevant paper. The system is secure, protected
by passwords, so that authors see only their own papers and
reviewers see only those they are meant to. The system is run by
Highwire Press, who host bmj.com, and is already being used by
30 journals, including most of the BMJ Publishing Group’s
specialist journals.

For authors in particular the system offers several benefits. The
system provides all our guidance and forms and allows authors to
suggest reviewers for their paper—something we’d like to

encourage. Authors get an immediate acknowledgement that
their submission has been received, and they can watch the
progress of their manuscript. The record of their submission,
including editors’ and reviewers’ reports, remains on the system
for future reference.

Anyone with an internet connection and a web browser can use
the system.

The system itself offers extensive help, and the BMJ Online
Submission Team is geared up to help authors and reviewers if
they get stuck. We see Benchpress as part of our endeavour to
improve our service to authors and reviewers and, as always, we’d
welcome feedback.

Benchpress is accessed via http://submit.bmj.com or via a link
from bmj.com
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