Jeremy Evans
For an adult with painful nee osteoarthritis, does preoperative rehabilitation including stretching and strengthening improve patient outcomes following total knee arthroplasty?
INTRODUCTION

Knee osteoarthritis (OA) can be a painful and debilitating condition, and is one of the more prevalent chronic conditions throughout the world. 1, 2 The prevalence of knee OA is expected to increase to 20% in the U.S. during the coming decades. 3 One common form of medical management for OA is total joint replacement. It has been reported by the Center for Disease Control and Prevention that there were 719,000 total knee arthroplasties (TKA) performed in inpatient hospital settings in the United States in the year 2010. 4 This number will continue to increase. The number of TKAs performed in the U.S. is expected to rise 673% from 2005 the year 2030. 5 
Due to the current number of joint replacements being performed, there has been some effort to consider various means of improving patient outcomes following surgery. Postoperative rehabilitation is a generally accepted and encouraged aspect of TKA recovery. Unfortunately, patients who undergo TKA often experience post-surgical impairments. One common negative side effect of TKA is quadriceps weakness of the patient’s surgical limb. 6 Rehabilitation following TKA has been shown to be effective at improving quadriceps muscle activation and muscle strength. 7 However, even patients who perform postoperative rehabilitation are likely to not regain complete quadriceps strength. 8 
Efforts have also been made to perform preoperative physical interventions in an attempt to have better patient outcomes following TKA. Some results have been promising, while others are contradictory. The purpose of this paper will be to search the current available literature in regards to preoperative rehabilitation for TKA. The author’s motive is to educate health care clinicians to assist in making appropriate decisions for patients with knee OA in an effort to optimize postoperative function.
METHODS

The author searched PubMed, PEDro, and Cochrane databases for articles addressing the clinical question. Search terms related to knee OA, preoperative exercise, TKA, and postoperative outcomes were used. See Appendix A for search strategy details. To meet inclusion criteria articles must have been: a) a randomized controlled trial (RCT), b) published in English after the year 2000, c) targeting adults with moderate to severe knee OA, and d) contain an intervention of stretching and/or strengthening prior to TKA. Studies not meeting the specified criteria were excluded from this review. 
RESULTS

A total of 8 RCTs 10-17 were chosen upon conclusion of the literature search and assessment for compliance with inclusion criteria. The majority of the excluded articles were not used due to low level of evidence (i.e. not RCT) or were determined to not be pertinent to the clinical question. All selected studies were given a score of methodological quality according to the PEDro scale, which has been reported to have good reliability in evaluating RCTs. 9 The studies combined for an average of 6.4/10 on the PEDro score. Methodological quality scores can be viewed in Appendix B. Preoperative rehabilitation interventions varied across the studies. Characteristics of the various studies including subjects, intervention characteristics, and control group details are provided in Appendix C-1. Outcome measures and correlating results can be found in Appendix C-2. Outcomes used for assessment in the studies include the Western Ontario and McMaster universities Arthritis Index (WOMAC), 36-Item Short Form Health Survey (SF-36), knee flexion range of motion (ROM), quadriceps strength, hamstring strength, hospital length of stay (LOS), 1-repetition maximum leg press, Functional Reach Test (FRT), Timed Up and Go (TUG), Knee Society Clinical Rating System (KSCRS), and health services utilization. 
Conclusion

The body of literature reviewed lends toward a conclusion that preoperative rehabilitation is likely effective at decreasing hospital LOS, as well as improving measures such as lower extremity strength as measured by knee extension or the leg press. There also appears to be a significant change on the 30 second sit-to-stand measure in favor of preoperative exercise, indicating functional improvement. However, all benefits of preoperative intervention over usual care appear to be diminished at long-term follow-up of 6 months to 1 year, as the two groups generally even out over time based on the outcome measures.
Discussion

The studies reviewed offer insight into the possible benefits of implementing a preoperative rehabilitation program prior to TKA. Patients, clinicians, and health care systems would benefit from outcomes such as decreased hospital LOS, improved hospital discharge disposition, improved functional status, or improved quality of life. Based on the studies reporting successful results, the author suggests that an optimal preoperative rehabilitation program should include education related to discharge, supervised exercise at least 3 times per week, and last for at least 6 weeks. Preoperative education appears to lead to quicker fulfillment of discharge requirements. 14 The exercise sessions should include a warm-up of moderate aerobic exercise, progressive resistive exercises, functional strengthening exercises, and stretching as a cool-down. These aspects appear to provide the potential for gains in lower extremity strength, with the purpose of improving patient function.
Unfortunately, the current available literature is not abundant and lacks consistency across various studies. Further research would benefit from larger sample sizes, evaluation and comparison of specific rehabilitation components, and longer duration intervention programs. Several high-quality studies have demonstrated the effectiveness of rehabilitation for patients with OA, without relation to TKA. 18,19,20 While the patients in such studies are likely in a different stage of pathophysiology in regards to their knee OA, “prehab” studies may provide further insight by implementing more intensive programs such as those found within the aforementioned studies.
Appendix A

Formation of search terms used to guide the search strategy. Variations of these terms yielded different results.
	PATIENT GROUP
	INTERVENTION
	OUTCOME

	Osteoarthritis

Knee OA

OA

TKA

Knee replacement

TKR
	Exercis*

Stretch*

Rehabilitation

Physical therapy

Physiotherapy

Strengthen

Program
	Outcome*

Function*

Improvement*

Change


A final search was performed with the following terms: Knee OA AND rehabilitation AND total knee arthroplasty AND function. This yielded 78 results in PubMed, 2 results in PEDro, and 10 results in Cochrane.

Appendix B

	Author (Year)
	PEDro Score
	Level of Evidence

	Beaupre, LA et al. (2004)
	7/10
	1b

	Brown, K et al. (2012) 
	6/10 
	1b

	Rooks, DS et al. (2006)
	5/10
	1b

	Topp, R et al. (2006)
	6/10
	1b

	Crowe, J et al. (2003)
	5/10
	1b

	Swank, A et al. (2011)
	5/10
	1b

	Matassi, F et al. (2014) 
	6/10
	1b

	McKay, C et al. (2012)
	5/10
	1b


Appendix C-1

	STUDY
	INTERVENTION GROUP

(number of subjects)
	FREQUENCY
	DURATION
	CONTROL GROUP

(number of subjects)

	Beaupre et al. 10
	(n=65) Education on crutch use, bed mobility, transers, and postsurgical ROM routine; Knee ROM and resistance exercises.
	3x per week at clinic 
	4 weeks
	(n=66) Usual care

	Brown et al. 11
	(n=17) Resistance exercise, flexibility, step training.
	3x per week; 1x per week at clinic and 2x per week at home.
	Variable; average of 6.3 weeks.
	(n=15) Usual care

	Rooks et al. 12
	(n=22) Single-joint aquatic exercise, stationary bike or elliptical, resistance exercise on machines and with dumbbells, knee mobility exercise.
	3x per week at clinic
	3 weeks of aquatic exercise followed by 3 weeks of land-based strengthening exercise.
	(n=23) Educational information mailed to patients. Phone call follow-ups.

	Topp et al. 13
	(n=26) Resistance training, flexibility, step training.
	3x per week at clinic
	Varied; average was 13 sessions, ranging from 4-23.
	(n=28) Usual care

	Crowe et al. 14
	(n=29) Education concerning hospital discharge, education from OT, made conditioning program available
	Variable
	1 required clinic session.
	(n=39) Usual care

	Swank et al. 15
	(n=36 ) Resistance training, flexibility, step training.
	3x per week; 1x per week at clinic and 2x per week at home.
	4-8 weeks; average was 5.5 weeks.
	(n= 35) Usual care

	Matassi et al. 16
	(n= 61) Flexibility, resistance training, stepping exercise.
	5x per week at home.
	6 weeks
	(n=61) Usual care

	McKay et al. 17
	(n=10) Aerobic exercise, lower body resistance training.
	3x per week
	6 weeks
	(n=12) UE exercise


Appendix C-2

	STUDY
	OUTCOMES/RESULTS
(All results were based on a p-value of <0.05 to determine significance)

	Beaupre et al. 10
	Outcomes were measured at baseline, after the intervention preoperatively, 3 month, 6 month, and 1 year postoperatively.

WOMAC: Preoperatively, no significant differences noted following intervention. Postoperatively, both groups improved across time, but no difference between groups.

SF-36: Only difference was in vitality subsection. Control group had higher scores throughout, including at baseline.

Knee Flexion ROM: No significant differences noted in time or between groups.

Knee Extension Strength: Nearly significant change (p=0.06) in treatment group at preoperative assessment, with no change in control group. Postoperatively, no difference between groups.

Health Services Utilization and Cost: Treatment group stayed one day less on average than control group; however, the difference was not statistically significant. No difference between health services costs. 

	Brown et al. 11
	Outcomes were measured 3 months postoperative.

SF-36: The intervention group had significantly higher mean scores on this outcome compared to the control group.

	Rooks et al. 12
	Outcome measures were done at the baseline assessment, preoperative, 8 weeks postoperative, and 26 weeks postoperative. 

WOMAC: No significant difference between intervention and control groups either preoperatively or postoperatively.
SF-36: Preoperatively, the treatment group worsened while the control group experienced no change, demonstrating a significant difference between groups. This difference, however, was not present postoperatively.
1-rep Max Leg Press: Patients in the exercise group increased strength by 20%, whereas the control group did not change. This change was not statistically significant (p=0.08). Postoperatively, there was not a significant difference between groups. Both groups increased strength at 26 weeks compared to baseline (32% in exercisers vs 8% in controls).
Functional Reach: No significant differences preoperative or postoperative between the two groups.
TUG: No significant differences preoperative or postoperative between the two groups.
Hospital LOS and Discharge Setting: 65% of patients in the exercise group were discharged to home following hospital stay, compared to 44% in the control group, who had 56% of patients be discharged to a rehab facility.

	Topp et al. 13
	Outcomes were collected at baseline, 1 week preoperative, 1 month postoperative, and 3 months postoperative

30 Second Sit-to-Stand: The intervention group experienced significant improvement compared to baseline in all follow-up assessments. This created a significant difference between groups for all but the 3 month postoperative assessment, as the control group had also improved.

6-Minute Walk: No significant difference compared to baseline or between groups at any time point.

Ascend and Descend Stairs: No significant difference compared to baseline or between groups at any time point.

Knee Extension Strength: No significant difference between groups preoperatively or postoperatively.

	Crowe et al. 14
	Hospital LOS: There was a significant difference in days spent in the hospital in favor of the preoperative exercise group (5.4 days vs 8 days, p=0.021). 
Discharge Location: There was no significant difference in location of discharge between the two groups.

	Swank et al. 15
	Results of outcome measures were collected at baseline and following the intervention preoperatively.

30 Second Sit-to-Stand: Intervention group experienced significant change (p=0.03) while the control group did not. 
6-Minute Walk: No significant difference for either group.
Ascend and Descend Stairs: Intervention group had significant improvement on stair ascent but not descent. Control group had no change.
Knee Extension Strength: There was no significant change in either group for this outcome measure.

	Matassi et al. 16
	Subjects were assessed at baseline, immediately preoperative, and 3, 6 and 12 months postoperatively.

Knee ROM(active flexion, passive flexion, extension): After the training period, the treatment group improved significantly in all ROM measures. There was a significant relationship between exercise adherence and passive flexion ROM (p=0.009). Postoperatively, patients in the intervention group achieved 90 degrees of flexion before the control group.
KSCRS: After the 6 week intervention, a significant change was noted in the knee subsection of the KSCRS, but not the patient function subsection. Postoperatively, there were no significant differences noted.

Hospital LOS: The intervention group averaged 9.1 days and the control group 9.9 days. This was statistically significant (p=0.032)

	McKay et al. 17
	Subjects were assessed at baseline, immediately preoperative, 6 weeks postoperative and 12 weeks postoperative.

Isometric Knee Extension Strength: No statistically significant differences preoperatively, however the authors report that the large effect size may indicate a clinically meaningful difference. Postoperatively, both groups improved significantly but not between groups.

50 Foot Walk Test and Stair Test: No differences noted between groups preoperatively or postoperatively. Both groups improved over time postoperatively.

WOMAC: No significant differences between groups preoperatively or postoperatively. Postoperatively, both groups improved in WOMAC scores.
SF-36: There was a significant difference between groups preoperatively, in favor of the treatment group. However, this difference was diminished postoperatively.
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