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Total knee replacement:
Understanding patient-related
factors
Obesity, comorbidities, and unrealistic expectations can all
contribute to poor outcome after knee arthroplasty and should
be discussed by surgeons and patients during the preoperative
informed consent process.

ABSTRACT: Total arthroplasty of
the knee to address symptomatic
osteoarthritis has become increasingly common as the population
ages. Many nonoperative treatment
approaches exist and should be attempted before surgical intervention
is considered. Surgical alternatives
to total knee arthroplasty also exist and may be appropriate. These
include osteotomy, unicompartmental arthroplasty, and patellofemoral
joint arthroplasty. Though suitable
for some patients, these less invasive procedures have reduced survivorship at 10 years when compared with total knee arthroplasty.
The primary indication for knee replacement is pain that significantly
reduces walking tolerance, impairs
ability to perform activities of daily living, and interferes with sleep.
Patient-related factors that can affect the success of knee replacement include obesity, comorbidi-

ties, and unrealistic expectations
for total pain relief and joint function. Absolute contraindications to
knee arthroplasty include active
knee sepsis and severe untreated or
untreatable peripheral arterial disease. Total knee replacement may
be considered for patients of any
age once a diagnosis of osteoarthritis is confirmed clinically and radiographically, the patient continues
to experience moderate to severe
pain and poor quality of life despite
an extended course of nonoperative
treatment, and no contraindications
exist. Referral before the patient’s
disease reaches an extremely advanced stage leads to better outcomes. While usually beneficial,
knee arthroplasty is a major surgical procedure with possible complications and risk of failure to provide
the desired result. An understanding
of the many patient-related factors
that can greatly affect outcome and
patient satisfaction is essential.
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otal arthroplasty of the knee
continues to be among the
most common and successful
major elective surgical procedures.
The aging of the population has resulted in a significant increase in the
demand for this procedure. This is
due, in part, to an increase in patient
expectation for high functional capacity into the later decades of life despite
the presence of a painful degenerative
joint condition. Additionally, the success of knee arthroplasty in alleviating arthritis-related joint pain in most
patients, both young and old, has increased patient demand.

History
Knee replacement has evolved considerably over the past 100 years. In
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its earliest form, interposition arthroplasty was attempted to manage the
most severe pathology of the knee
using materials such as bursa, fascia
lata, skin, and pig bladder, usually
with very poor results. Until the 20th
century, arthrodesis remained the
treatment of choice for severe degenerative knee conditions.
Metallic interposition arthroplasty of the tibiofemoral joint has been
evolving since the 1930s with the use
of many different designs and materials. Modern total knee arthroplasty
(TKA) was born when the importance
of the patellofemoral articulation was
recognized and the patellar component was introduced in the 1970s.

Surgical alternatives to
total knee replacement
Concurrent with the evolution of the
modern TKA, other surgical options
for management of knee arthritis were
developing. These options are still
viable today in appropriate patients
and include osteotomy, unicompartmental arthroplasty, and patellofemoral joint arthroplasty.
Osteotomy

Osteotomy refers to cutting of bone
for the purpose of altering alignment.
In the management of knee arthrosis,
this most often involves osteotomy of
the proximal tibia in a varus knee with
medial compartment arthritis. Proximal tibia osteotomy has several other
indications that are beyond the scope
of this article.
Osteotomy may be considered as
an alternative to total knee arthroplasty, but an understanding of the indications, contraindications, and limitations is essential. Typically, patients
are younger than 65, have good range
of motion (more than 120 degrees and
less than 5 degrees flexion contracture), have arthrosis isolated to one
compartment only, have no ligamen-

tous instability, and lack inflammatory condition of the joint. The success
of the procedure is highly dependent
on accurate correction of alignment
and requires adherence to postoperative protocols, which may involve
restricted weight bearing for up to
12 weeks. Osteotomy may be considered in the individual who meets
the above criteria and wants to continue engaging in high-impact activity or be able to kneel on the affected
knee—an action poorly tolerated by
many total knee arthroplasty designs.
It is generally accepted that pain relief
after osteotomy is not as predictable
as after knee arthroplasty. Persistence
or development of degenerative pain
after osteotomy may require further
surgical intervention in the form of
arthroplasty. While arthroplasty following osteotomy is certainly possible, the procedure can be more complicated and it is unclear at this time
whether outcomes following this procedure are equivalent to primary knee
arthroplasty.1-3
Unicompartmental arthroplasty

Unicompartmental arthroplasty may
be an option for individuals with
symptoms of isolated compartment
arthrosis. For isolated medial or lateral compartment arthrosis, the surgical indications and contraindications
are similar to those for osteotomy.
Recovery is typically quicker after
unicompartmental arthroplasty than
after osteotomy, but at this time it is
unclear which of the two is better in
terms of function and survivorship.4 It
is well understood, however, that total
knee arthroplasty provides superior
survivorship when compared with
both osteotomy and unicompartmental arthroplasty.
Patellofemoral joint arthroplasty

can be isolated to the patellofemoral articulation. When nonoperative
treatments fail to control symptoms
related to degeneration, isolated arthroplasty of the patellofemoral articulation may be considered. This procedure involves resurfacing of the
patella as well as the femoral trochlea
while leaving the tibiofemoral compartments alone.
Though less invasive than total
knee arthroplasty, patellofemoral joint
arthroplasty clearly demonstrates reduced survivorship at 10 years, with
a cumulative revision rate of 27.0%
compared with 5.5% for TKA.

Indications
The primary indication for total knee
replacement has been and continues
to be arthritis-related pain that significantly reduces walking tolerance,
impairs ability to perform activities
of daily living, and interferes with
sleep. Furthermore, such symptoms
must be resistant to readily available,
less invasive, and more cost-effective
management approaches. Once it has
been determined that surgical intervention is warranted, consideration
must be given to options other than
total knee arthroplasty, including
osteotomy and isolated compartment
replacement, where appropriate.
It is critical that both surgeons
and patients understand that knee
arthroplasty is not without risk and
are fully in agreement regarding reasonable expectations following knee
arthroplasty. To this end, patient expectations need to be discussed and
tempered by reality prior to embarking on a knee replacement. Surgeons
must explain that patient-related factors such as obesity and comorbidity can significantly affect outcome
following this increasingly common
procedure.

Although not a common occurrence,
symptomatic degenerative change
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Patient-related factors
affecting outcome
After undergoing knee arthroplasty,
the majority of patients demonstrate
significant improvement over their
preoperative state. An appreciable
minority of patients (10% to 20%)
demonstrate some degree of functional impairment or dissatisfaction
despite an absence of identifiable
technical deficiency or complication.5
A number of patient-related factors have been found to contribute to
poor outcome following knee arthroplasty. These include, but are not limited to, obesity, comorbidities, unrealistic expectations, and tolerance to
narcotics. It is important that clinicians identify patients at risk of poor
outcome in order to counsel them
appropriately during the process of
deciding whether TKA is appropriate.
Obesity

The Canadian Institute for Health
Information estimates that 1 in 4
Canadians are obese and that the rates
are continuing to increase. Along
with contributing to the development
of comorbidities such as diabetes,
hypertension, and coronary artery
disease, obesity can contribute to the
development and severity of symptomatic knee arthritis.6
Conflicting evidence exists regarding the impact of obesity on outcomes following arthroplasty of the
knee and those studies that exist tend
to be low-level case series. A recent
systematic review identified 41 studies looking at this issue and found that
the majority, including three systematic reviews, concluded that obesity
adversely affected outcome, rate of
complications, implant survival, and
cost of TKA.7
Obesity can increase the risk of
superficial and deep infection of surgical wounds, one of the most significant complications that can arise and
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affect the success of the procedure,8-12
and can also contribute to increased
length of stay and direct medical costs
following knee arthroplasty.11,13 This
is an area of increasing interest and
study in our current environment of
fiscal restraint in health care.
Despite concerns about the impact
of obesity on knee arthroplasty, most
obese patients will benefit from the
procedure. In some patients with morbid obesity, however, knee replacement should probably not be offered.
While each surgeon’s practice varies,
and understanding that body mass
index (BMI) is not necessarily a perfect measure of obesity, many surgeons would agree that a BMI of 45 to
50 or greater should be considered a
contraindication to joint replacement,
and patients should be counseled
about the importance of weight loss
as treatment of their life-threatening
condition. Increasingly, bariatric
surgery is being used to assist in the
management of morbid obesity and
its long-term health consequences.
A recent systematic review indicates
that bariatric surgery in the setting of
prearthritic knee pain resulted in significantly decreased knee pain and
stiffness as well as improved function.14 It has not yet been determined
how this approach to weight reduction might affect outcome following
knee arthroplasty in previously morbidly obese patients.
Comorbidities

As the population ages, the number of elderly patients proceeding to
knee arthroplasty is growing. With
increasing age comes increasing
comorbidity. It is well established
that such comorbidity can negatively affect outcome following knee
arthroplasty. In a prospective study,
Wasielewski and colleagues determined that increased comorbidity
was associated with increased length
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of stay and hospital cost, as well as
poorer patient-reported outcome.15
Other studies have found a similar
relationship between comorbidity
and decreased patient satisfaction following knee arthroplasty.16,17 While
good outcomes have been reported
in octogenarians and nonagenarians,
postoperative delirium is a major risk
in this age group. Interviewing family members to make sure that early
cognitive impairment is not present
can lessen the chance of postoperative
delirium occurring. Patients need to
be counseled about this real risk prior
to agreeing to joint replacement surgery. Similarly, mental health issues
such as anxiety, depression, and pain
catastrophizing must be considered in
the preoperative consultation process,
as these factors have been shown to
contribute to dissatisfaction and poor
outcome following arthroplasty.16,18
Expectations

Patient satisfaction is becoming an
increasingly important metric in
health care delivery, particularly in
publicly funded and third-party payer systems. Patient expectations can
contribute significantly to satisfaction following knee arthroplasty, and
should be addressed as part of the
informed consent process. It is now
well established that unrealistic or
unmet expectations can lead to patient
dissatisfaction independent of objective measures of knee function.19,20 To
ensure patient expectations are realistic, the limitations of knee replacement surgery must be discussed.
Patients who expect to be 100% painfree after surgery, to return to a high
level of athletic performance, or to be
able to squat and kneel unimpeded
will inevitably be disappointed with
the outcome of the operation.
Tolerance to narcotics

The increasing use of narcotic medi-
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cations in the medical management of
arthritis means that patients may be
on high-dose narcotics prior to surgery. This can put them at substantial
risk of a poor outcome because their
tolerance to narcotics makes safely
achieving adequate pain control after
surgery almost impossible.21 Escalating doses of narcotics can be needed
postoperatively, and pain can worsen
as narcotics are withdrawn. To end the
vicious circle of escalating and reducing doses, narcotics need to be withdrawn gradually or reduced to below
100 mg of morphine equivalent per
day prior to joint replacement surgery. Long-acting narcotics need to
be replaced with immediate-release
narcotics and the doses tapered off
prior to surgery.

A

When to refer
Referral for total knee arthroplasty is
appropriate when pain arising from
joint failure due to osteoarthritis,
osteonecrosis, rheumatoid arthritis,
and other inflammatory arthropathies
is refractory to nonoperative management. The first step in determining
the need for knee replacement is to
confirm the diagnosis that surgery is
expected to address. Causes of knee
pain other than arthritis must be ruled
out, including pain referred from the
hip and lumbar radicular pain. Appropriate weight-bearing radiographs of
the knee ( Figure ) and skyline views
of the patella must be obtained. If
there is a question regarding the true
source of the pain, diagnostic injections with anesthetic agents can be
helpful. Appropriate placement of the

anesthetic is essential and referral for
image-guided injection can be utilized. Once the diagnosis is confirmed
on radiographs, there is no need for
magnetic resonance imaging. MRI
scans yield no useful information and
should not be ordered. The first-line
investigation in the assessment of
knee pain in any patient older than 40
should be standing radiographs and
not an MRI scan.
Once the patient’s symptoms,
signs, and radiographic features are
clinically clear, nonoperative management should be initiated. First-line
treatments include activity modification, weight loss, and the use of walking aids such as a cane. Although
patients may resist such options, a
treatment plan should be discussed
and agreed upon. Acetaminophen and

B

Figure. Two anteroposterior radiographs of the same knee. The non-weight-bearing radiograph (A) shows minimal medial joint space loss,
while the weight-bearing radiograph (B) reveals significant loss.
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NSAIDs may be added to the treatment plan if appropriate, although
long-term NSAID use should be
avoided. If NSAIDs are used, patients
must be monitored for renal and cardiac toxicity. Narcotics should never be used for the treatment of pain
related to osteoarthritis. Patients
should be referred for surgical consideration well before narcotics are
even considered as dependence on
opioids can lead to complications
and delays in recovery during the
postoperative period.21 Other treatment options, including viscosupplementation, prolotherapy, and injections of steroids, platelet rich plasma
stem cells, or glucose, lack definitive
clinical evidence.22-24 Physiotherapy,
chiropractic treatment, and acupuncture also lack evidence of significant
benefit.25,26 Joint mobility and patient
activity should be encouraged with an
emphasis on those activities that limit
joint load and focus on cardiovascular
health.
Absolute contraindications to
knee arthroplasty include active knee
sepsis, previously untreated or chronic osteomyelitis, ongoing remote
source of infection, absent extensor
mechanism, and severe untreated or
untreatable peripheral arterial disease. Relative contraindications include surgical site skin conditions
such as psoriasis and excessive scarring, physical and mental conditions
that prohibit appropriate rehabilitation, morbid obesity, and a neuropathic joint. Age is not a contraindication
to surgery. There is no age cut-off for
surgery, and patients of all ages may
be suitable candidates for a knee replacement.
Once a diagnosis of osteoarthritis
has been confirmed clinically and radiographically, nonoperative management has been optimized and used for
an extended period, and any contraindications have been ruled out, sur-
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gical intervention can be considered
for any patient with ongoing moderate to severe pain that is significantly
affecting quality of life. It is important to refer the patient early once it
is clear that nonoperative treatment is
failing because surgical outcomes are
better when patients are operated on
before the disease is at an extremely
advanced stage.

How to optimize outcomes
When TKA has been deemed appropriate and the patient is awaiting
surgery, any modifiable risk factors
should be addressed. Medical treatment of diabetes and cardiopulmonary illness should be optimized.
While there is no evidence that tight
glycemic control prevents complications after knee replacement, better
glycemic control is good for patients
in general, and patients contemplating referral for knee replacement
surgery should have an HbA1c of
7% or less. Smoking cessation protocols should be initiated if necessary.
Although complete cessation can be
an unrealistic goal for some smokers, patients should be informed that
even a reduction in smoking can lead
to a lower risk of perioperative complication. Patients who are immunocompromised because of medication
load or illness should be assessed and
appropriate treatment changes should
be initiated. Immunocompromise is a
common concern for those suffering
from rheumatoid arthritis. Many of
the disease-modifying antirheumatic
drugs (DMARDs) such as methotrexate and gold can be continued through
the perioperative period; however,
the biologic agents associated with
the treatment of rheumatoid arthritis
may need to be stopped temporarily.27 Steroid use should be reduced
or stopped where possible. Decisions
regarding DMARDs should be made
with input from the family practitio-
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ner, orthopaedic surgeon, and internal
medicine specialist/rheumatologist.
Malnutrition is also a common occurrence in the aging population and can
adversely affect surgical outcomes.
Appropriate screening tools should be
used and referral made to a dietitian
or nutrition support team when problems are identified.28
Although there is interest in
developing a clinical tool that can be
applied preoperatively to predict the
likelihood of positive or negative outcome, 29 no such tool is readily available yet. Certainly an outcome prediction tool of some kind could improve
the informed consent process as well
as the delivery of health care services,
including knee arthroplasty.

Summary
Total arthroplasty of the knee continues to be one of the most common
surgical procedures as the population ages and patients with painful
degenerative joint conditions seek
high functional capacity in their later
decades. Overall, the majority of patients who undergo knee arthroplasty
have a significant reduction in pain
and improvement in function. However, outcomes following knee arthroplasty vary and clearly involve a
complex interplay of technical and
patient-related factors. Until we have
a tool that can reliably predict patient
outcome based on these factors, we
must focus on appropriate diagnosis
and patient selection, establish appropriate expectations, optimize patient
health, and avoid preventable complications. In this way we will be able
to improve outcomes and maximize
patient satisfaction.
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