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Abstract
Total Knee Arthroplasty (TKA) is the number one, most commonly performed orthopedic operation and remains a
reliable, reproducible and cost-effective surgical procedure [1]. There is a high rate of overall patient satisfaction for TKA
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with a subsequent high demand that continues to rise [1]. Worldwide the average rate of annual Total Knee Arthroplasty
(TKA) procedures performed has doubled between 2000 and 2016 [1]. There were approximately 100,000 TKAs respectively
performed in the United Kingdom (UK) in 2018 [2]. There were 155,000 Total Knee Arthroplasty’s (TKA) performed in the
United States of America (USA) in 2018 with demand projected to increase to reach 1.26 million annual procedures by 2030
in the USA, alone [3,4]. Despite the popularity of this procedure, the average functional improvements following Total Knee
Arthroplasty (TKA) are more modest than outcomes after Total Hip Arthroplasty (THA) [1]. The average gain in quality
adjusted life years (QALYs) was 3.3 years and 4.3 years for TKA and THA, respectively [1]. These findings may be due to the
longer recovery period for Total Knee Arthroplasty (TKA) compared to hip replacements, however it is evident that there
may be a role for peri-operative rehabilitation to optimize these outcomes [1].

Return to Work and Return to Sports
Individuals younger than 60 years of age have shown a disproportionately increased demand for TKA compared to older
demographic populations [5]. A younger population has increased post-operative expectations and a greater potential need to
Return To Work (RTW). The rates of Return to Work (RTW) after Total Knee Arthroplasty (TKA) have been reported between
68-85% over a time ranging between 8-12 weeks post-operatively [6,7]. Return to sports (RTS) has been strongly associated with
patient satisfaction after Total Knee Arthroplasty (TKA), particularly for former athletes [8]. Additionally, physically active
individuals are prone to develop osteoarthritis at a younger age and subsequently present for TKA [8]. There is a wider variation
of reported rates for RTS which varies between 34-100% and several factors have been demonstrated to impact this outcome [8].
The benefits of exercise for overall health are undeniable and it is important for the clinician to facilitate these goals.
The American Heart Association (AHA) recommends that 20 minutes of aerobic physical activity three times per week can
significantly improve physical and psychological health [9]. The AHA recommended guidelines have been demonstrated to
decrease risk profile for cardiovascular health and premature mortality. The 2008 guidelines according to the Knee Society
Survey recommends that minimal impact activities such as swimming, cycling and power walking should be recommended
as safe after TKA, however consensus in changing [8,10]. Whilst there are no universal guidelines, pre-operative activity may
be a predictor of post-operative functional outcomes. A long-term study of 236 TKA patients by Vielgut et al. [11] reported a
significant improvement in pain and function after a mean follow-up of 14.9 years. Vielgut et al. [11] observed that patients who
were physically active pre-operatively were able to continue high-impact activities [11].

Pre-Operative Optimization
Pre-operative work-op must include both patient assessment and counselling components. It is imperative to address postoperative expectations concerning RTW and specific physical limitations which may impede patients from achieving this goal.
Psychological factors including self-motivation, an optimistic attitude and a social support system have had a positive effect on
improving patient outcomes [12]. Extensive counselling is necessary to optimize these modifiable risk factors [6]. Assessment
should include a thorough examination and documentation of the current level of activity and pre-operative function. There
may be a role for pre-operative rehabilitation to aid improving medium-term outcomes [13]. A case-control study reported
significantly improved functional outcomes at 6 months for patients who underwent a 6-week home-based exercise program
prior to TKA compared to patients that did not [13]. Furthermore, a systematic review by Sharma et al. [14] found that patients
who underwent pre-operative rehabilitation demonstrated a significantly decreased length of hospital stay after TKA [14].

Post-Operative Management
There are large variations between the types of rehabilitation programs used across institutions worldwide. After surgery,
there is directed physiotherapy that can be implemented in an acute inpatient setting and outpatient exercise programs that
begin after discharge [15-17]. There is no consensus on the optimal type, duration or frequency of exercise that will ensure
the best outcomes for patients undergoing TKA [15, 16]. Partially due to the advances in surgery and management, the mean
length of hospital stay after TKA has decreased between 2012 and 2018 from 2.3 days to 1.1 days [2]. Despite similar trends in
surgeon experience and the improvement in surgical techniques between THA and TKA, functional outcomes after TKA is
more modest than after THA [1]. The average adjusted mean changes between pre- and post-operative Oxford scale was 36% for
TKA and 48% for THA, respectively [1]. The length of hospital stay after TKA rates continue to decrease worldwide however,
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activity during the proceeding days after surgery may have a crucial impact on long-term
outcomes [15, 16].
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Inpatient Rehabilitation
Physiotherapy programs may be implemented during hospital stay in the acute postoperative phase [15]. A systematic review by Sattler et al. [15] identified four different
physiotherapy interventions in the acute phase after TKA, namely Modified Quadriceps
Setting, Flexion Splinting, Passive Flexion Ranging and Drop and Dangle Flexion [15].
The Modified Quadriceps Setting group demonstrated greater hamstring and gluteal
muscle strength than the control group at the four-week follow-up [15]. However, there
was no significant difference in functional outcomes across the four differing regimes
after a follow-up at six weeks [15]. Further high-quality studies should be conducted to
assess the impact of early rehabilitation after TKA over a longer follow-up period [15].

Outpatient Rehabilitation
After discharge, there are several rehabilitation programs that vary in content and
duration [8, 16]. A systematic review by Artz et.al. [16] including 18 studies for 1739
TKA patients assessed the differences in efficacy of various physiotherapy programs
after TKA [16]. Even minimal physiotherapy has been shown to have improved
outcomes up 6 months post-operatively when compared to a control group receiving
no physiotherapy [16]. There are several adjuncts to physiotherapy programs including
electrical stimulation, acupuncture, cryotherapy and various electrical modalities. [16]
Patients should be educated on these forms of therapy as an adjunct to an exercise
regime and offered on a personal preferential basis [8, 16]. However the adjuncts to
physiotherapy cannot be used in isolation and should be implemented in conjunction
with an exercise routine [16]. Various types of exercise such as hydrotherapy, cycling
or additional balancing movements have shown equivocal outcomes when compared to
conventional physiotherapy [16]. There are no significant differences in outcomes when
outpatient physiotherapy was compared to a home-based exercise program [16]. Homebased exercise programs have shown a short-term benefit for range-of motion flexion,
however the was no significantly improved function after a longer follow-up period [16].
After discharge even minimal physiotherapy has been shown to have improved
outcomes up 6 months post-operatively when compared to a control group receiving no
physiotherapy [15, 17]. There is no evidence to suggest which exercise modality produces
the best outcomes and clinicians should consider patient motivation and preference when
determining the most suitable exercise regime to recommend [16,17]. The variation in
short-term results across interventions indicates that further high-quality studies should
be conducted to assess the impact of early rehabilitation after TKA over a longer followup interval.

Conclusion
There is no evidence to suggest which exercise modality produces the best outcomes
and clinicians should take patient motivation and preference into consideration [1517]. Both pre-operative assessment and extensive patient counselling are vital to ensure
optimal outcomes after TKA [6, 8, and 12]. Peri-operative rehabilitation programs should
be recommended on an individualized basis after an assessment of baseline function, with
the primary goal of meeting patient expectations [8, 15, and 16].
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