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Abstract
Background:

Chronic knee pain after a total knee replacement has been estimated to affect 10 to 30% of patients and
is related to dissatisfaction with surgery, reduced function and reduced quality of life. Rehabilitation is
often prescribed in the subacute period post-operatively, but it may offer bene�t to the increasing
numbers of patients with chronic pain after their knee replacement. The aim of this systematic review is
to evaluate the effectiveness of rehabilitation to improve pain, function and quality of life in people with
chronic knee pain persisting for more than 3 months following a total knee replacement.

Methods:

The systematic review was conducted following PRISMA guidelines with a search of the online
databases Ovid Medline, Embase via Ovid, CINAHL Plus, PsycINFO, Ovid Emcare and Proquest from their
earliest date to July 12, 2020. The search criteria included English language randomised controlled trials
of rehabilitation strategies in any setting to treat people with chronic knee pain, de�ned as knee pain
persisting for more than 3 months, following a total knee replacement. Rehabilitation programs included
exercise therapy, patient education, cognitive and mind-body strategies and self-management and
excluded medication trials, procedural techniques and complementary therapies.

Results:

There were 254 abstracts screened for eligibility with 13 remaining for full-text screening. Following full-
text screening, there were no studies that met the eligibility criteria for evaluating rehabilitation therapy to
treat chronic knee pain persisting for more than 3 months following a total knee replacement.

Conclusion:

Despite the high volume of knee replacement surgery and the high incidence of moderate to severe
chronic pain ensuing, there is currently no evidence available that rehabilitation commencing three
months after surgery can effectively treat chronic pain and disability following a total knee replacement.

Background:
There were over 56,000 primary total knee replacement procedures performed in Australia in 20181 and
almost 100,000 are performed annually in the United Kingdom 2, principally for management of knee
osteoarthritis.

Despite pain and loss of function being cited as the main reasons for patients to undergo a total knee
replacement 3, unfavourable pain outcomes (same, worse or minimally improved pain scores) more than
3 months after a total knee replacement can affect 8-26% of patients 4. Other studies have found higher
incidences of chronic pain at rates of 30% 5 and 55% 6.
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Chronic pain is de�ned as pain persisting or recurring for 3 months or longer, a time period thought
su�cient for adequate tissue healing 7, 8. Its presence after a total knee replacement is associated with
reduced function, poor sleep and psychological health 9, 10, reduced quality of life 11 and ongoing use of
medications such as NSAIDS or opioids12.

There is, however, little evidence to guide treatment for chronic knee pain following a total knee
replacement with an earlier systematic review �nding only a single randomized controlled trial using
botulinum toxin with a small bene�t on pain intensity observed13. Revision knee surgery for pain also
does not appear to be the answer with one study �nding that 47% of patients receiving this treatment
reported severe pain 3 years after revision 14.

Almost 90% of people in Australia initially receive a rehabilitation program following a total knee
replacement (either home or hospital based), with only 5% still receiving ongoing hospital-based
treatment at 3 months post-surgery 15. This systematic review evaluates whether rehabilitation programs
started 3 months after a total knee replacement can reduce pain, improve function and improve quality of
life in people with persistent knee pain.

Methods:
The reporting of this systematic review is based on the PRISMA guidelines 16. The protocol for this
systematic review was registered prospectively with PROSPERO (ID number: 122684).

Eligibility criteria included randomised controlled trials in people, older than 18 years of age with
persistent knee pain more than 3 months after a primary total knee replacement. Studies were limited to
the English language.

Rehabilitation programs could include one or all of the following in a single or comprehensive program
including training, exercises, compensatory strategies, education, support, counselling, mind-body and
cognitive strategies, self-management, modi�cations to the environment and provision of resources and
assistive technology. Whilst there is no set de�nition of rehabilitation, this is in keeping with a modern
understanding17, 18. To be eligible, the program needed to be primarily designed to improve knee pain in
people with chronic knee pain after a total knee replacement. The therapy could be delivered via an
information booklet, in person, via an electronic device (phone, computer or tablet), be group-based or
individualised, in a hospital or rehabilitation facility as an inpatient or outpatient, in a private clinic or
home-based.

Exclusion criteria included surgery, procedural techniques and injections. The use of medication, TENS,
acupuncture, “natural” or complementary therapies and cryotherapy were only permitted if used within a
rehabilitation therapy program but not if used individually.

The primary outcome was chronic knee pain de�ned as any description of pain persisting in the knee
region for greater than 3 months following a total knee replacement and reported using a standardised
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measure of pain such as a patient-reported outcome measure or a visual analogue scale. This includes
people with chronic post-surgical pain as de�ned by the ICD-11 which describes pain as “developing or
increasing in intensity after a surgical procedure” 19.

Secondary outcomes were function and quality of life assessed using a standardised patient-reported
outcome measure or visual analogue scale.

A search of the following electronic databases was performed: Ovid Medline (1946–12 July, 2020),
Embase via Ovid (1974–12 July, 2020), CINAHL Plus (to 12 July, 2020), PsycINFO (1806–12 July, 2020),
Ovid Emcare (1995–12 July, 2020) and Proquest. A comprehensive strategy was used (see appendix A, B
and C below). A search of referenced articles of identi�ed literature meeting the eligibility criteria was also
conducted. Contact was made with one author to clarify the use of a pain scale 20.

The abstracts were downloaded to Endnote and titles and abstracts were screened by NAJ assessing for
eligibility criteria. The full text of potentially eligible articles was then assessed by 2 independent
reviewers (NAJ, BT) using a standardised approach with the software program Covidence (Covidence
systematic review software, Veritas Health Innovation, Melbourne, Australia. Available at
www.covidence.org). Any disagreement concerning eligibility was discussed between NAJ and BT with a
plan for a third reviewer (KF) to make the �nal decision if necessary.

Risk of bias in eligible papers was to be assessed using the Cochrane Collaboration guidelines21 and the
software Covidence. The Covidence tool assesses 7 domains which include sequence generation,
allocation concealment, blinding of participants and personnel for All outcomes, blinding of outcome
assessors for All outcomes, incomplete outcome data for all outcomes, selective outcome reporting and
other sources of bias. This uses descriptors such as low risk, high risk or unclear risk.

At the protocol stage, the plan for data extraction was to use Covidence with data items to include study
source, study methods, participant characteristics, interventions used, outcome assessments and timing
of outcomes, results and funding sources.

At the protocol stage, a meta-analysis was planned if 2 or more studies were found with outcome
measures assessing pain. The data was to be exported from Covidence to Review Manager 5 ((RevMan)
[Computer program], Version 5.3. Copenhagen: The Nordic Cochrane Centre, The Cochrane Collaboration,
2014) by NJ. Aggregate participant data was to be used to calculate the effect size of the rehabilitation
interventions to reduce pain, improve function and quality of life and would include an assessment of
heterogeneity. As the number of eligible studies was likely to be small, a narrative descriptive synthesis
was thought to be required.

Results:
The primary electronic database search of CINAHL plus, Embase, Emcare, Medline and PsycINFO resulted
in 372 publications being identi�ed, 136 of which were duplicates. Of the 254 remaining abstracts, a total

http://www.covidence.org/
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of 8 publications were found to be potentially eligible and were therefore retrieved for full-text screening.
The Proquest search of conference proceedings returned 169 abstract titles of which 5 additional
publications were found to be potentially eligible and identi�ed for full text screening. Together this
produced 13 potentially eligible publications.

Of the 13 publications, 7 were ineligible as they did not clearly commence more than three months after a
total knee replacement 22–29. Two publications were not randomised controlled trials 30, 31. One
randomised controlled trial included the WOMAC subscale as a pain measure in the author’s manuscript
20 but this was not included in the �nal edition 32.

Two publications reported �ndings from different time points of the same small randomised trial, at 3
and 12 months 33, 34. Whilst this trial was randomised and conducted more than three months post total
knee replacement, it was not designed to treat pain after a knee replacement but rather to improve
function and was thus excluded. The search therefore resulted in no eligible papers being included in the
review (Fig. 1)16.

Discussion:
This systematic review was designed to search and evaluate rehabilitation therapies such as exercise,
education, self-help, cognitive therapies and mindfulness to treat people with chronic knee pain present
for more than 3 months following a total knee replacement. This review found no randomised controlled
trials of rehabilitation speci�cally addressing this problem.

Only a single randomised controlled trial of rehabilitation to treat people 3 months after a knee
replacement was found with evaluations at 3 months33 and 12 months33, 34 after the program
commenced. It was excluded from being eligible in this systematic review as it was not designed to treat
pain, but rather to evaluate aquatic resistance exercise and its effects on mobility and strength. The
authors included a pain measure and as it is the only rehabilitation trial starting more than 3 months after
knee replacement, a brief summary is included below.

The trial enrolled 50 subjects aged 55 to 75 years (mean 66 years), 3 months or more (mean 9.6 months)
after a primary, unilateral knee replacement in a twice weekly, 12-week, aquatic therapy program. The pain
scores at baseline were mild only and not signi�cantly different (mean 16.8 in training group, mean 17.0
in control group, p = 0.96), Table 1. Immediately post trial, the pain subscale scores were not signi�cantly
reduced or signi�cantly different between groups (training group mean 13.0, control group mean 15.5, p = 
0.42), Table 2. This is not entirely surprising as the program was not designed to reduce pain. At 12
months, the difference in mean pain scores between the groups was again not signi�cant (training group
mean 13.3, control group mean 9.5, p = 0.14), Table 3. WOMAC Function subscale scores were also not
signi�cantly different between groups at each time point.
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The effect of rehabilitation on pain after knee replacement has been evaluated by other studies at earlier
time points. Pre-surgical rehabilitation was found to be ineffective in reducing pain after a total knee
replacement35. A systematic review of physiotherapy, compared with no therapy, starting immediately
after a total knee replacement, found evidence for only a small mean between-group difference in pain36.
Another systematic review evaluated the effect of post-discharge rehabilitation and physiotherapy
interventions in the �rst 3 months on the development of chronic pain after a total knee replacement 37.
When compared with usual care, they found that no particular treatment was more bene�cial than usual
care for reducing pain at 12 months post total knee replacement

A strength and novelty of this systematic review is the use of 3 months as the starting point following
total knee replacement for assessing studies, as this is the time frame post-surgery or injury where
ongoing pain is considered to be persistent or chronic 38. In observational studies, there appears to be
little improvement in mean pain scores after 3 months 39 and it may be that there is no current therapy,
medication or technique being used that is more effective in reducing pain beyond this time. As 70% or
more of patients recover well with mild or no pain after a total knee replacement with current practices,
studies conducted within the �rst 3 months may be under powered to detect a signi�cant difference in
pain due to a rehabilitation therapy intervention. Trials that enrol patients who have been identi�ed as
having persistent pain at 3 months, may lead to more signi�cant results. The TRIO trial identi�ed at risk
patients at 6 weeks post knee replacement and prescribed an intervention of a “progressive functional
rehabilitation protocol” but found non-signi�cant differences in pain scores and Oxford Knee Scores at 12
months compared to the standard care group 24.

One of the limitations of this systematic review, is the de�nition of rehabilitation and self-help used for
the literature search. This de�nition was used for evaluating the literature, but rehabilitation is unlikely to
be provided in isolation in clinical practice. There are likely to be simultaneous consultations with
physicians (rehabilitation, pain, general practice) and orthopaedic surgeons who may simultaneously be
providing education, recommending exercises, prescribing medication or performing investigations that
may impact on the experience of pain.

Without any evidence available to guide treatment for people with persistent pain after total knee
replacement, a multidisciplinary biopsychosocial pain rehabilitation program of education, judicious
medication use, exercise and cognitive strategies based on a theoretical neuroscience framework could
be used 40.

Conclusion
Despite the high rates of chronic knee pain persisting for more than 3 months after a total knee
replacement, this systematic review has not found any studies that have evaluated rehabilitation as a
treatment for pain for this condition. This does not mean that rehabilitation is ineffective but rather that
there is currently no direct evidence base to support its use as a treatment for pain in the chronic phase
after knee replacement. This study has identi�ed an area likely to bene�t from future research, especially
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given the growing numbers of people with chronic knee pain and its negative impact on function and
quality of life.
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Tables
Table 1: WOMAC pain and function subscales at baseline

  Pain subscale Function subscale

  Number Mean Standard
deviation

95%
con�dence
intervals

Mean Standard
deviation

95%
con�dence
interval

Training
Group

25 16.8 10.6 12.4 – 21.2 22.6 11.7 17.8 – 27.4

Control
Group

 

21 17.0 14.6 10.4 - 23.6 17.0 11.5 16.5 – 23.6

 

Pain subscale group difference = -0.2, standard error = 3.7, 95% con�dence interval = -7.7 – 7.3, p =
0.96

Function subscale group difference = 5.6, standard error = 3.4, 95% con�dence interval = -1.3 – 12.5,
p = 0.11

 

Table 2: WOMAC pain and function subscale results at 3 months

  Pain subscale Function subscale

  Number Mean Standard
deviation

95%
con�dence
intervals

Mean Standard
deviation

95%
con�dence
intervals

Training
Group

25 13.0 8.7 9.4 – 16.6 18.5 9.4 14.6 – 22.4

Control
Group

 

21 15.5 12.4 9.9 – 21.1 17.3 17.2 14.0 – 22.0
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Pain subscale group difference = -2.5, standard error = 3.1, 95% con�dence interval = -8.8 – 3.8, p =
0.42

Function subscale group difference = 1.2, standard error 4.0, 95% con�dence interval = -6.9 – 9.3, p =
0. 77

 

Table 3: WOMAC pain and function subscale results at 12 months

    Pain subscale Function subscale

  Number Mean Standard
deviation

95%
con�dence
intervals

Mean Standard
deviation

95%
con�dence
intervals

Training
Group

25 13.3 8.9 9.6 – 17.0 18.1 11.0 13.6 – 22.6

Control
Group

 

17 9.5 6.8 6.0 – 13.0 14.8 11.0 9.1 -20.5

 

Pain subscale group difference = 3.8, standard error = 2.6, 95% con�dence interval = -1.4 – 9.0, p =
0.14

Function subscale group difference = 3.3, standard error = 3.5, 95 % con�dence interval = -3.7 – 10.2,
p =0.35

Figures
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Figure 1

PRISMA 2009 Flow Diagram
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