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WHAT IS A CLINICAL PRACTICE GUIDELINE?

Clinical Practice Guideline
A clinical practice guideline is 
a series of recommendations 
created to inform clinicians of 
best practices, based on best 
available evidence
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Presenter
Presentation Notes
The definition of a clinical practice guideline is a series of recommendations created to inform clinicians of best practices, based on best available evidence.  The next few slides will take you through the AAOS Clinical Practice Guideline development process.



GOALS AND RATIONALE 
OF A CLINICAL 
PRACTICE GUIDELINE 

 Improve treatment based on current best 
evidence 

 Guides qualified physicians through 
treatment decisions to improve quality and 
efficiency of care

 Identify areas for future research 

CPG recommendations are not meant to be 
fixed protocols; patients’ needs, local resources, 
and clinician independent medical judgement 
must be considered for any specific procedure 
or treatment
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Presentation Notes
Goals and Rationale The purpose of a clinical practice guideline is to improve treatment based on current best evidence. A clinical practice guideline consists of a systematic review of all available literature on the topic, and demonstrates where there is good evidence, where evidence is lacking, and what topics require future research. AAOS staff and the physician work group systematically review available literature and subsequently write recommendations based on a rigorous, standardized process. Musculoskeletal care is provided in many different settings by many different providers. A guideline was created as an educational tool to guide qualified physicians and orthopaedic surgeons through a series of treatment decisions in an effort to improve the quality and efficiency of care, and should not be construed as including all proper methods of care or excluding methods of care reasonably directed to obtaining the same results. The ultimate judgment regarding any specific procedure or treatment must be made in light of all circumstances presented by the patient and the needs and resources particular to the locality or institution.



WHAT IS EVIDENCE-BASED MEDICINE?
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Evidence-Based Medicine is a 
Combination of:

 Individual Clinical Experience

 Best External Evidence

 Patient Values and Expectations

Individual 
Clinical 

Experience

Best 
External 
Evidence

Patient 
Values and 

Expectations

EBM

Presenter
Presentation Notes
What is Evidence-Based MedicineWhat is evidence-based medicine?  Clinical practice was historically viewed as the “art of medicine.” The use of the scientific method, as used in bench research, statistical analysis, and epidemiology, was rare in the world of medicine. Expert opinion, experience, and authoritarian judgment were the foundation for decision making.Habits, protocols, and traditions directed care.However,  Clinical decisions should be based on the best patient and population-based evidence.Evidence based medicine applies the scientific method into healthcare decision-making. It is an approach to medical practice intended to optimize decision-making by emphasizing the use of evidence from well designed and conducted researchIt classifies evidence by its strength, with the strongest types yielding the strongest recommendations.



WHAT IS EVIDENCE-BASED MEDICINE?

Haynes, Sackett et al, 1996 Transferring evidence from research into practice
Sacket et al, 1996, BMJ EBM: what it is and isn’t

Evidence-Based Medicine
Evidence-based medicine is 
the conscientious, explicit, 
and judicious use of current 
best evidence from clinical 
care research in the 
management of individual 
patients

© 2019 American Academy of Orthopaedic Surgeons 

Presenter
Presentation Notes
What is Evidence-based Medicine:The definition of evidence-based medicine is the conscientious, explicit, and judicious use of current best evidence from clinical care research in the management of individual patients.Evidence-Based Medicine combines:Individual Clinical ExperienceBest External Evidence, andPatient Values and ExpectationsAll AAOS Clinical practice guidelines (CPG) provide evidence-based recommendations for current orthopaedic diagnostic, treatment, and postoperative procedures. Multidisciplinary clinician work groups and AAOS staff work together to synthesize published research with the aim of providing a transparent and robust summary of the research findings for a particular orthopaedic disease topic. 
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IOM STANDARDS FOR DEVELOPING TRUSTWORTHY GUIDELINES

 Establish Transparency

 Management of Conflict of Interest

 Guideline Development Group Composition

 Clinical Practice Guideline-Systematic Review Intersection

 Establish Evidence of Foundations for and Rating Strength 
of Recommendations

 Articulation of Recommendations 

 External Review

 Updating

Presenter
Presentation Notes
IOM StandardsWhen treating patients, doctors and healthcare providers often are faced with difficult decisions. They are dependent on the scientific literature, in addition to their knowledge, experience, and patient preferences, to educate their decisions on how to treat. Clinical practice guidelines are statements that include recommendations intended to optimize patient care. Because of the expansive number of clinical practice guidelines available, users found it difficult to determine which guidelines were of high quality. Users needed a method to distinguish high caliber, trustworthy clinical practice guidelines to aide with their health-related decision making. In 2008, U.S. Congress asked the Institute of Medicine (IOM) to undertake a study on the best methods used to develop clinical practice guidelines. Their efforts resulted in the development of eight standards for developing rigorous, trustworthy clinical practice guidelines. The AAOS uses these standards when developing their Clinical Practice Guidelines.
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CLINICAL PRACTICE GUIDELINE
PROCESS FLOWCHART  

1. Select CPG Topic

2. Assemble Work 
Group Members (WG)

3. WG formulates 
PICO questions, set 
inclusion criteria at 

Introductory Meeting

4. Literature Review 
and Appraisal

AAOS staff 
methodologists, in 

conjunction with work 
group (WG) members, 
review and appraise 

literature

6. Review Periods
Peer Review and Public 

Comment review periods

5. Final Meeting
WG meets in-person to: 

• Review quality 
appraisals and evidence 
tables

• Assign grade/rating for 
each recommendation 
based on evidence

• Develop final 
recommendations 

• Construct risk/harms 
statements 

• Define future research 
needs

7. Approval Process

8. Communication, 
Dissemination, and 

Implementation 

Presenter
Presentation Notes
First Steps to Constructing a CPG Clinical Practice Guidelines (CPG) and Systematic Reviews (SR) are prepared by physician CPG or SR Development Groups (clinical experts) with the assistance of the AAOS Department of Clinical Quality and Value. The difference between a CPG and a SR is the size of the project. CPGs can ask anywhere from 10-30 PICO questions, resulting in 10-30 separate literature reviews, whereas a SR asks 4-7 questions. The smaller scope of the SR lends itself to a quicker turnaround and involves less staff resources and clinician volunteer time commitments. The initial step in creating Clinical Practice Guidelines is the nomination of CPG or SR Topics.  These topics are then voted upon, via an electronic survey, by the AAOS Evidence-Based Quality and Value Committee (EBQV) members, thus choosing which of the topics will ultimately move forward as a new guideline or systematic review. When reviewing and appraising the literature, the workgroup may decide that the quality and quantity of the evidenced included lends itself more to a SR rather than a CPG, and decide to proceed with a SR instead. However, the workgroup does not have the option to choose to construct a systematic review for some recommendations and a clinical practice guidelines for other recommendations.
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FORMULATING PICOs
“P” = Patient 

Population

“I” = Intervention or 
variable of Interest 

“C” = Comparison

“O” = Outcome

Presenter
Presentation Notes
Formulating PICO Questions The clinician work group commences their work on the Clinical Practice Guideline by constructing a set of PICO questions. These questions specify the patient population of interest (P), describing the most important characteristic of the patient such as age, disease or condition, and gender.  Next is the intervention of interest (I), describe the main intervention, such as drug or other treatment, or diagnostic or screening test.  The comparison (C), what is the main alternative being considered, such as placebo, standard therapy, no treatment, or the “gold” standard.  And lastly, what is the outcome (O), what are you trying to accomplish, measure, improve or affect, such as reduce mortality, morbidity, improve memory. They function as questions for the systematic review, but not as final recommendations or conclusions.   These parameters provide clarity in defining inclusion criteria for the literature review and evaluating the evidence.  Once established, these a priori PICO questions cannot be modified until the final guideline work group meeting.
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INCLUSION/EXCLUSION CRITERIA

Standard inclusion criteria include:
 Must study humans
 Must be published in English
 Must be published in or after 1966
 Can not be performed on cadavers

Work group members define additional 
exclusion criteria based on PICO question

Presenter
Presentation Notes
Study Selection Criteria:A priori article inclusion criteria is constructed for all CPGs and SRs. These criteria are our “rules of evidence” and articles that did not meet them are, for the purposes of this guideline, not evidence. The AAOS has standard inclusion criteria for guideline development and work group members further refine inclusion/exclusion criteria a priori at the introductory meeting. To be included in a systematic review, all articles must be on the following: Article must be a full peer-reviewed published article report of a clinical study. For any included study that uses “paper-and-pencil” outcome measures (e.g., SF-36), only those outcome measures that have been validated will be included For any given follow-up time point in any included study, there must be ≥ 50% patient follow-up (if the follow-up is >50% but <80%, the study quality will be downgraded by one Level) Study must be of humans Study must be published in English Study results must be quantitatively presented Study must not be an in vitro study Study must not be a biomechanical study Study must not have been performed on cadavers The following type of articles are excluded from guideline review: Retrospective non-comparative case series, medical record reviews, meeting abstracts, meta-analyses, systematic reviews, historical articles, editorials, letters, and commentariesConfounded studies that give patients the treatment of interest and along with another treatmentCase studies that have non-consecutive enrollment of patients Controlled trials where patients were not stochastically assigned to groups, difference in patient characteristics or outcomes at baseline, and authors did not statistically adjust for these differences when analyzing the resultsAll studies evaluated as “very low quality”, andComposite measures or outcomes even if they are patient-orientated Study Inclusion Criteria for the AAOS Surgical Management of Osteoarthritis of the Knee Clinical Practice Guideline also contained the following criteria which was customized by the Work Group:1. Study must be of an osteoarthritis-related injury or prevention thereof and at least 90% of patient population should have osteoarthritis. 2. Study must be published in or after 1966 for surgical treatment, rehabilitation, bracing, prevention and MRI 3. Study must be published in or after 1966 for x rays and nonoperative treatment 4. Study must be published in or after 1966 for all others non specified 5. Study should have 10 or more patients per group 6. For surgical treatment a minimum of N days/months/year (refer to PICO questions for detailed follow up duration) For nonoperative treatment a minimum of N days/months/year (refer to PICO questions for detailed follow up duration) 7. For prevention studies a minimum of N days/months/year (refer to PICO questions for detailed follow up duration) 
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LITERATURE SEARCHES  
 Databases used:

 PubMed
 EMBASE (Excerpta Medica dataBASE) 
 CINAHL (Cumulative Index of Nursing and Allies Health 

Literature) 
 Cochrane Central Register of Controlled Trials 

 Search using key terms from work group’s PICO 
questions and inclusion criteria

 Secondary manual search of the bibliographies of all 
retrieved publications for relevant citations

 Recalled articles evaluated for inclusion based on the 
study selection criteria

Presenter
Presentation Notes
Literature SearchesThe systematic review commences with a comprehensive search of the literature by the medical librarian. Articles considered are published in four electronic databases; PubMed, EMBASE (Excerpta Medica dataBASE), CINAHL (Cumulative Index of Nursing and Allies Health Literature), and The Cochrane Central Register of Controlled Trials. The search is conducted by using only the key terms which were previously established from the work group’s a priori inclusion criteria and PICO questions. The search is then supplemented with a manual search of the bibliographies of all retrieved publications, recent systematic reviews, and other review articles for potentially relevant citations. Recalled articles were evaluated for possible inclusion based on the study selection criteria and were summarized for the work group who assisted with reconciling possible errors and omissions. 
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BEST EVIDENCE SYNTHESIS 
 Include only highest quality evidence 

for any given outcome if available 

 If there are fewer than two 
occurrences of an outcome of this 
quality, the next lowest quality is 
considered until at least two 
occurrences have been acquired. 

Presenter
Presentation Notes
Best Evidence Synthesis When addressing a recommendation, only the best available evidence for any given outcome is included.  If available, the highest quality evidence for any given outcome is included first. In the absence of two or more occurrences of an outcome of this quality, the next lowest quality of an outcome is considered until at least two or more occurrences of an outcome have been acquired. For example, if there were two ‘moderate’ quality occurrences of an outcome that addressed a recommendation, the ‘low’ quality occurrences of this outcome would not be included.  A summary of the evidence that met the inclusion criteria, but was not considered the best available evidence can be viewed by recommendation in Appendix V of the guideline’s full text pdf. 
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STRENGTH OF RECOMMENDATIONS 

STRENGTH OVERALL STRENGTH OF EVIDENCE STRENGTH VISUAL

STRONG Two or more HIGH Strength Studies
with consistent findings

MODERATE 1 HIGH OR 2 MODERATE strength studies with 
consistent findings

LIMITED

One or more LOW strength studies and/or only 1 
MODERATE strength study

with consistent findings or evidence from a single, 
or the evidence is insufficient, or conflicting

CONSENSUS

Expert opinion (no studies)
No supporting evidence in the absence of reliable 

evidence. Work group is making a 
recommendation based on their clinical opinion

Presenter
Presentation Notes
Defining the Strength of the Recommendations Judging the quality of evidence is only a stepping stone towards arriving at the strength of a CPG or SR recommendation. The strength of recommendation also takes into account the quality, quantity, and the trade-off between the benefits and harms of a treatment, the magnitude of a treatment’s effect, and whether data exists on critical outcomes. Strength of recommendation communicates the level of confidence one can have in a recommendation. Thusly, the strength expresses how conceivable it is that a recommendation will be overturned by future evidence. It is extremely difficult for future evidence to overturn a recommendation that is based on many high caliber randomized controlled trails that demonstrate a large effect. It is more probable that future evidence will overturn recommendations derived from a few small retrospective comparative studies. Consequently, recommendations based on the former kind of evidence are given a “strong” strength of recommendation and recommendations based on the latter kind of evidence are assigned a “limited” strength.When making guidelines, each article that meets the inclusion criteria is appraised for quality and applicability and will be downgraded if there are flaws related to bias, lack of controls, insufficient power, or one of the other domains.  Studies are designated as high, moderate or low strength based on the result of the Appraise methodology.  Guideline recommendations are then rated as Strong, Moderate, Limited or Consensus based on the supporting evidence as outlined in this table. Please note that the work group is only permitted to make a consensus-based recommendation when there is no evidence to support the recommendation and when not establishing a recommendation could have catastrophic consequences. 
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TRANSLATING RECOMMENDATIONS IN A CPG

STRENGTH OF 
RECOMMENDATION PATIENT COUNSELING TIME DECISION AIDS IMPACT OF FUTURE 

RESEARCH

Strong Least
Least important, unless the 

evidence supports no 
difference between two 
alternative interventions

Not likely to change

Moderate Less Less important Less likely to change

Limited More More Possible / Anticipates

Consensus Most Most Important Impact unknown

Presenter
Presentation Notes
Translating Recommendations in a Clinical Practice Guideline:As demonstrated in the table, with stronger recommendations, physicians will need to spend less time counseling patients, as they do not need to weigh the pros and cons of proposed treatments.  Evidence is strongly favoring one treatment over another.  The effect of future research is not likely to change the proposed treatment option.  As the recommendation strength declines, the more probable the physician will need to provide additional time discussing treatment alternatives, in addition to providing decision aids to help patients see the pros and cons of treatments, so they can use their own preferences/values to determine the best course of treatment.  Future research is more likely to impact the use of these recommendations.



ASSESSING QUALITY 
OF EVIDENCE
All included studies undergo a 
quality assessment

Each study’s design is evaluated for 
risk of bias and receives a final 
quality grade, depending on the 
number of study design flaws 

Study quality tables are made 
available to the work group in the 
final data report and the final 
publication of the 
guideline/systematic review
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Presentation Notes
In accessing the quality of evidence, it is necessary that all included studies undergo a quality assessment, each study’s design is then evaluated for risk of bias and receives a final quality grade, depending on the number of study design flaws, and study quality tables are made available to the work group in the final data report and the final publication of the guideline or systematic review.
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RESULTS OF 
QUALITY ASSESSMENT: 
STUDY ATTRITION FLOWCHART 12,415 articles excluded from 

title and abstract review

13,783 abstracts 
reviewed. Final 

search performed on 
January 12, 2015

1,293 articles recalled 
from abstract review

1,042 articles excluded after 
full text review for not 
meeting the inclusion 

criteria or not best evidence 
available

1,368 articles 
recalled for guideline

224 articles included 
after full text review 
and quality analysis 

75 articles added after doing 
manual bibliography search 

of published reviews

Presenter
Presentation Notes
Study Attrition FlowchartThe study attrition diagram provides a detailed description of the number of identified abstracts and recalled and selected studies that were evaluated in the systematic review of the Surgical Management of Osteoarthritis of the Knee Clinical Practice Guideline. Of the initial 13,783  abstracts, 12,415 were excluded from title and abstract review.  An additional only 75 articles were added after conducting a manual bibliography search of published reviews, ultimately resulting in 224 articles which were included after the full-text review and quality analysis.  The literature search strategies used to identify the abstracts are included in the guideline’s full text pdf. 



VOTING ON THE 
RECOMMENDATIONS 
Recommendations and 
recommendation strengths voted on by 
work group during final meeting 

Approved and adopted by simple 
majority (60%) when voting on every 
recommendation 

If disagreement, further discussion to 
whether the disagreement could be 
resolved 
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Presenter
Presentation Notes
Voting on the Recommendations The recommendations and their strength were voted on by the work group members during the final meeting. If disagreement between the work group occurred, further discussion, and up to three rounds of voting were conducted by the work group to resolve the disagreement(s). If disagreements were not resolved following the voting rounds, no recommendation was adopted. 
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GUIDELINE LANGUAGE STEMS  

GUIDELINE LANGUAGE STEMS STRENGTH OF RECOMMENDATION

Strong evidence supports that the practitioner 
should/should not do X, because… STRONG

Moderate evidence supports that the practitioner 
could/could not do X, because… MODERATE

Limited evidence supports that the practitioner 
might/might not do X, because… LIMITED

In the absence of reliable evidence, it is in the opinion 
of this guideline work group that… CONSENSUS

Presenter
Presentation Notes
Wording of the Final Recommendations To prevent bias in the way recommendations are worded, the AAOS utilizes specific predetermined language stems that are governed by the evidence strengths. Each recommendation is composed using language that accounts for the final strength of the recommendation. For example, wording for a Strong Recommendation would begin “Strong evidence supports that the practitioner should/should not do X, because…”, while a recommendation labeled as Consensus would begin as “In the absence of reliable evidence, it is in the opinion of this guideline work group that…”
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PEER REVIEW     
 Guideline draft sent for peer 

review to external experts

 Comments and draft of responses 
reviewed by work group members

 Recommendation changes 
required a majority vote by work 
group

 A detailed report of all resulting 
revisions is published with the 
guideline document 

Presenter
Presentation Notes
Peer ReviewFollowing the final meeting, the guideline draft then undergoes a peer review, seeking additional input from external experts. All peer reviewers were required to disclose any conflicts of interest. To guide which groups participated, the work group identified all specialty societies at the introductory meeting. Organizations, not individuals, were specified. The peer review stage provided external stakeholders an opportunity to provide evidence-based direction for modifications that they believed were overlooked. Since the draft was subject to revisions until its approval by the AAOS Board of Directors, confidentiality of all working drafts was essential. To commence this review, approximately six weeks prior the final meeting, specialty societies were solicited to nominate individual peer reviewers. The peer review period was announced and other interested parties were able to volunteer to also review the draft.  Initial responses to comments that addressed methodology were then drafted by the manager of Department Clinical Quality and Value (CQV) unit. These responses were then reviewed by the work group chair and vice-chair, who responded to all questions concerning clinical practice and techniques, with the CQV director also providing input.  All comments were received and initial drafts of the responses were then reviewed by all work group members. All changes to a recommendation as a result of peer review were based on the evidence and underwent a majority vote by the work group members via teleconference. Final revisions were summarized in a detailed report and were made part of the guideline document.  Following final guideline approval, all individual responses were posted on the AAOS website with a point-by-point response to each non-editorial comment. 



PUBLIC COMMENT      
Following peer review modifications, 
CPG undergoes public commentary 
period 

Comments are solicited from: 

• AAOS Board of Directors

• AAOS Council on Research and 
Quality

• AAOS Committee on Evidence-Based 
Quality and Value

• AAOS Board of Councilors

• AAOS Board of Specialty Societies

• 200 commentators have the 
opportunity to provide input 
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Presenter
Presentation Notes
Public CommentaryAfter modifying the draft in response to peer review, the Clinical Practice Guideline was subjected to a two-week period of “Public Commentary.” Comments were solicited from members of the AAOS Board of Directors, the AAOS Council on Research and Quality, AAOS Committee on Evidence-Based Quality and Value, the AAOS Board of Councilors, and  the AAOS Board of Specialty Societies.  Based on these bodies, over 200 commentators had the opportunity to provide input on this new Clinical Practice Guideline. 
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FINAL MEETING

The work group is charged with:
 Review of data summaries
 Final recommendation language
 Rationale and risk/harm construction
 Future research 

Presenter
Presentation Notes
Prior to the Meeting:AAOS staff conducts several webinars with the work group to reiterate their charges and ensure that all relevant literature has been included.Using the PEER tool, work group members are responsible for reviewing the included and excluded literature for their assigned PICO questions. Work group members draft recommendation and rationale for their assigned recommendations to catalyze the final meeting discussion. During the Final Meeting: Each member presents the data findings and their draft recommendations and rationales for their assigned recommendations. The work group discusses data findings and composes the final recommendations and rationales, as needed. The strength of evidence will determine the AAOS predefined language stem that is used for the recommendation. All edits to recommendations, rationales, benefits and harms sections, and future research sections should be completed by the end of the meeting. 



SURGICAL MANAGEMENT OF OSTEOARTHRITIS OF THE KNEE
CLINICAL PRACTICE GUIDELINE OVERVIEW 
 Based on a systematic review of published 

studies 

 Addresses the management of osteoarthritis 
of the knee in adult patients 18 years of age 
and older.

 Highlights limitations in literature and areas 
requiring future research 

 Trained physicians and surgeons are intended 
users
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Presenter
Presentation Notes
Overview Burden of Disease:  The burden of osteoarthritis (OA) of the knee is largely attributable to the effects of disability, comorbid disease, and the expense of treatment. OA is the most frequent cause of disability among adults in the United States (US), and the burden is increasing both as the prevalence of OA increases and also as patient expectations for treatment rise. Twenty seven million adults (more than 10 percent) of the US adult population had clinical osteoarthritis (OA) in 2005, and in 2009 OA was the fourth most common cause of hospitalization (Murphy & Helmick, 2012). OA is the leading indication for joint replacement surgery; 905,000 knee and hip replacements were performed in 2009 at a cost of 42.3 billion dollars (Murphy & Helmick, 2012). Costs to be considered include: 1. Direct Medical Cost 2. Long-term Medical Cost 3. Home Modification Costs 4. Nursing Home Costs Etiology:   Patients who require surgical treatment for osteoarthritis of the knee have developed the condition naturally over time due to a variety of risk factors or in an accelerated fashion due to prior trauma about the knee. Osteoarthritis is the imbalance of breakdown and repair of tissues within a synovial joint. The etiology of osteoarthritis is varied and includes genetic factors, trauma, prior meniscectomy, overuse, and infection.  Incidence and Prevalence:   Twenty seven million adults (more than 10 percent) of the US adult population had clinical osteoarthritis (OA) in 2005, and in 2009 OA was the fourth most common cause of hospitalization (Murphy & Helmick, 2012). The incidence of knee osteoarthritis is estimated to affect 240 persons per 100,000/year. It is estimated that 9.9 million adults had symptomatic osteoarthritis of the knee in 2010. With rising life expectancy, it is estimated that the prevalence of knee osteoarthritis will continue to increase. The number of people older than age 65 years is expected to increase from 37.1 million to 77.2 million by the year 2040. Risk Factors:   Factors that increase the risk for developing osteoarthritis of the knee such that surgical treatment is required include joint degeneration over time due to hereditary vulnerability, large body mass, certain occupations, past trauma affecting the joint or subchondral bone adjacent to the joint, or prior intraarticular damage (meniscal tear or removal, anterior cruciate ligament tear). For information regarding the evidence base behind various risk factors, please refer to the recommendations within this document regarding risk stratification. Emotional And Physical Impact: Older adults with self-reported osteoarthritis of the knee visit their physicians more frequently and experience greater functional limitations than others in the same age group. Patients who have moderate to severe osteoarthritis of the knee requiring surgery experience: 1. Inability to return to prior living circumstances 2. Need for increased level of care and supervision 3. Decreased quality of life 4. Decreased level of mobility and ambulation 
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BMI AS A RISK FACTOR

 Strong evidence supports that obese patients have less improvement in 
outcomes with total knee arthroplasty (TKA).

Strength of Recommendation: Strong  

Presenter
Presentation Notes
RATIONALEThere were four high quality papers extracted that addressed complication rates after total knee arthroplasty for obese patients. Two (Bordini 2009, Judge 2012) demonstrated no higher complication rates in obese patients, whereas the other two (Jamsen, 2013, Amin,2006) did show higher rates of complications. The conflicting high quality papers negate each other and did not allow for a recommendation regarding complications. There were two high quality papers that demonstrated less improvement in functional outcomes in obese patients after total knee arthroplasty (Judge 2012, Amin 2006). As such the recommendation was made that strong evidence supports the risk for less good outcomes after total knee arthroplasty. . ���POSSIBLE HARMS OF IMPLEMENTATION The above co-morbidity groups each have wide spectrums of disease intensity and subsequent great variability in terms of marginally less good outcomes and higher risk. There is a possible risk of patients being treated as a member of a class, rather than as individuals. This is especially the case given that federal payments are increasingly being linked to rates of readmission and complications as well as cost and outcomes. The risk adjustments are not exact enough to protect hospitals and surgeons if they offer surgery to all patients from co-morbidity classes with higher risk or less good outcomes. Given the current pressures from value based payments, separating out the patients with lower expression of their co-morbidities for treatment is less likely than avoidance of the particular class as a whole, even if there is a high likelihood of success for selective cases. FUTURE RESEARCH Future research can be directed in several directions. One direction would be the evaluation of patient’s outcomes and risks after they have had successful treatment of their co-morbidity. Examples would include patients successfully status post gastric bypass surgery or those patients treated for, and who have eradication of, hepatitis C. Sub-group analysis of various levels of involvement of the above co-morbidities has been difficult because of smaller cohorts or the use of administrative data sets with only a few non-discriminating utilized codes. Future research could be addressed towards utilization of more complex registry data to better define the marginal increase in risk and less good outcomes for patients with less severe expression of various co-morbidities. It could also address the creation of better models of risk adjustment for performance measures in such sub-groups versus those with more severe expression of disease. Careful analysis of risk category may also be helpful to assess if one or more component of the risk factor contributes significantly or may act as a surrogate (e.g. malnutrition in obesity). � Amin,A.K., Patton,J.T., Cook,R.E., Brenkel,I.J. Does obesity influence the clinical outcome at five years following total knee replacement for osteoarthritis?. J Bone Joint Surg Br 2006/3; 3: 335-340Bordini,B., Stea,S., Cremonini,S., Viceconti,M., De,Palma R., Toni,A. Relationship between obesity and early failure of total knee prostheses. BMC Musculoskelet.Disord. 2009; 0: 29-Jamsen,E., Peltola,M., Eskelinen,A., Lehto,M.U. Comorbid diseases as predictors of survival of primary total hip and knee replacements: a nationwide register-based study of 96 754 operations on patients with primary osteoarthritis. Ann.Rheum.Dis 2013/12/1; 12: 1975-1982Judge,A., Arden,N.K., Cooper,C., Kassim,Javaid M., Carr,A.J., Field,R.E., Dieppe,P.A. Predictors of outcomes of total knee replacement surgery. Rheumatology (Oxford) 2012/10; 10: 1804-1813
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DIABETES AS A RISK FACTOR

 Moderate evidence supports that patients with diabetes are at higher risk for 
complications with total knee arthroplasty (TKA).

Strength of Recommendation: Moderate  

Presenter
Presentation Notes
RATIONALE There was one high quality paper (Jamsen 2013) that showed a higher rate of complications and an increased risk of revision surgery for diabetics after total knee arthroplasty. Since it was the only high quality paper extracted, the recommendation strength is moderate. POSSIBLE HARMS OF IMPLEMENTATION The above co-morbidity groups each have wide spectrums of disease intensity and subsequent great variability in terms of marginally less good outcomes and higher risk. There is a possible risk of patients being treated as a member of a class, rather than as individuals. This is especially the case given that federal payments are increasingly being linked to rates of readmission and complications as well as cost and outcomes. The risk adjustments are not exact enough to protect hospitals and surgeons if they offer surgery to all patients from co-morbidity classes with higher risk or less good outcomes. Given the current pressures from value based payments, separating out the patients with lower expression of their co-morbidities for treatment is less likely than avoidance of the particular class as a whole, even if there is a high likelihood of success for selective cases. FUTURE RESEARCH Future research can be directed in several directions. One direction would be the evaluation of patient’s outcomes and risks after they have had successful treatment of their co-morbidity. Examples would include patients successfully status post gastric bypass surgery or those patients treated for, and who have eradication of, hepatitis C. Sub-group analysis of various levels of involvement of the above co-morbidities has been difficult because of smaller cohorts or the use of administrative data sets with only a few non-discriminating utilized codes. Future research could be addressed towards utilization of more complex registry data to better define the marginal increase in risk and less good outcomes for patients with less severe expression of various co-morbidities. It could also address the creation of better models of risk adjustment for performance measures in such sub-groups versus those with more severe expression of disease. Careful analysis of risk category may also be helpful to assess if one or more component of the risk factor contributes significantly or may act as a surrogate (e.g. malnutrition in obesity). Jamsen,E., Peltola,M., Eskelinen,A., Lehto,M.U. Comorbid diseases as predictors of survival of primary total hip and knee replacements: a nationwide register-based study of 96 754 operations on patients with primary osteoarthritis. Ann.Rheum.Dis 2013/12/1; 12: 1975-1982
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CHRONIC PAIN AS A RISK FACTOR

 Moderate evidence supports that patients with select chronic pain conditions 
have less improvement in patient reported outcomes with TKA.

Strength of Recommendation: Moderate  

Presenter
Presentation Notes
RATIONALE One moderate quality paper (Boyle 2014) used low back pain as one form of chronic pain and demonstrated less good outcomes. Another moderate quality paper (Perruccio 2012) showed less good outcomes after total knee arthroplasty for patients with multiple joint and/or spine pain. The two retain a moderate quality of evidence leading to the recommendation that moderate evidence supports that patients with select chronic pain conditions have less improvement in patient reported outcomes with total knee arthroplasty.POSSIBLE HARMS OF IMPLEMENTATION The above co-morbidity groups each have wide spectrums of disease intensity and subsequent great variability in terms of marginally less good outcomes and higher risk. There is a possible risk of patients being treated as a member of a class, rather than as individuals. This is especially the case given that federal payments are increasingly being linked to rates of readmission and complications as well as cost and outcomes. The risk adjustments are not exact enough to protect hospitals and surgeons if they offer surgery to all patients from co-morbidity classes with higher risk or less good outcomes. Given the current pressures from value based payments, separating out the patients with lower expression of their co-morbidities for treatment is less likely than avoidance of the particular class as a whole, even if there is a high likelihood of success for selective cases. FUTURE RESEARCH Future research can be directed in several directions. One direction would be the evaluation of patient’s outcomes and risks after they have had successful treatment of their co-morbidity. Examples would include patients successfully status post gastric bypass surgery or those patients treated for, and who have eradication of, hepatitis C. Sub-group analysis of various levels of involvement of the above co-morbidities has been difficult because of smaller cohorts or the use of administrative data sets with only a few non-discriminating utilized codes. Future research could be addressed towards utilization of more complex registry data to better define the marginal increase in risk and less good outcomes for patients with less severe expression of various co-morbidities. It could also address the creation of better models of risk adjustment for performance measures in such sub-groups versus those with more severe expression of disease. Careful analysis of risk category may also be helpful to assess if one or more component of the risk factor contributes significantly or may act as a surrogate (e.g. malnutrition in obesity). Boyle,J.K., Anthony,I.C., Jones,B.G., Wheelwright,E.F., Blyth,M.J.G. Influence of low back pain on total knee arthroplasty outcome. Knee 2014/3; 2: 410-414Perruccio,A.V., Power,J.D., Evans,H.M., Mahomed,S.R., Gandhi,R., Mahomed,N.N., Davis,A.M. Multiple joint involvement in total knee replacement for osteoarthritis: Effects on patient-reported outcomes. Arthritis Care Res.(Hoboken.) 2012/6; 6: 838-846
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DEPRESSION/ANXIETY AS A RISK FACTOR

 Limited evidence supports that patients with depression and/or anxiety 
symptoms have less improvement in patient reported outcomes with total knee 
arthroplasty (TKA).

Strength of Recommendation: Limited 

Presenter
Presentation Notes
RATIONALE One moderate quality study (Duiven 2013) and one low quality paper (Singh 2010) demonstrated less good outcomes in patients with anxiety/depression. There only being one moderate quality paper, the recommendation made was that limited evidence supports that patients with depression and/or anxiety symptoms have less improvement in patient reported outcomes with total knee arthroplasty.��POSSIBLE HARMS OF IMPLEMENTATION The above co-morbidity groups each have wide spectrums of disease intensity and subsequent great variability in terms of marginally less good outcomes and higher risk. There is a possible risk of patients being treated as a member of a class, rather than as individuals. This is especially the case given that federal payments are increasingly being linked to rates of readmission and complications as well as cost and outcomes. The risk adjustments are not exact enough to protect hospitals and surgeons if they offer surgery to all patients from co-morbidity classes with higher risk or less good outcomes. Given the current pressures from value based payments, separating out the patients with lower expression of their co-morbidities for treatment is less likely than avoidance of the particular class as a whole, even if there is a high likelihood of success for selective cases. FUTURE RESEARCH Future research can be directed in several directions. One direction would be the evaluation of patient’s outcomes and risks after they have had successful treatment of their co-morbidity. Examples would include patients successfully status post gastric bypass surgery or those patients treated for, and who have eradication of, hepatitis C. Sub-group analysis of various levels of involvement of the above co-morbidities has been difficult because of smaller cohorts or the use of administrative data sets with only a few non-discriminating utilized codes. Future research could be addressed towards utilization of more complex registry data to better define the marginal increase in risk and less good outcomes for patients with less severe expression of various co-morbidities. It could also address the creation of better models of risk adjustment for performance measures in such sub-groups versus those with more severe expression of disease. Careful analysis of risk category may also be helpful to assess if one or more component of the risk factor contributes significantly or may act as a surrogate (e.g. malnutrition in obesity). Duivenvoorden,T., Vissers,M.M., Verhaar,J.A., Busschbach,J.J., Gosens,T., Bloem,R.M., Bierma-Zeinstra,S.M., Reijman,M. Anxiety and depressive symptoms before and after total hip and knee arthroplasty: a prospective multicentre study. Osteoarthritis Cartilage 2013/12; 12: 1834-1840Singh,J.A., O'Byrne,M., Harmsen,S., Lewallen,D. Predictors of moderate-severe functional limitation after primary Total Knee Arthroplasty (TKA): 4701 TKAs at 2-years and 2935 TKAs at 5-years. Osteoarthritis Cartilage 2010/4; 4: 515-521
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CIRRHOSIS/HEPATITIS AS A RISK FACTOR

 Limited evidence supports that patients with cirrhosis or hepatitis C are at 
higher risk for complications with total knee arthroplasty (TKA).

Strength of Recommendation: Limited 

Presenter
Presentation Notes
RATIONALE Given that the liver is the target organ for hepatitis C, these two risk factors were grouped together. Shih (2004) demonstrated higher complication rates after total knee arthroplasty in patients with cirrhosis and was assigned moderate quality. Pour (2011) was lower quality paper that demonstrated the same in patients with hepatitis C virus status alone and without liver damage. Given the one moderate study and one low quality study, the recommendation was made that limited evidence supports that patients with cirrhosis or hepatitis C are at higher risk for complications with total knee arthroplasty.POSSIBLE HARMS OF IMPLEMENTATION The above co-morbidity groups each have wide spectrums of disease intensity and subsequent great variability in terms of marginally less good outcomes and higher risk. There is a possible risk of patients being treated as a member of a class, rather than as individuals. This is especially the case given that federal payments are increasingly being linked to rates of readmission and complications as well as cost and outcomes. The risk adjustments are not exact enough to protect hospitals and surgeons if they offer surgery to all patients from co-morbidity classes with higher risk or less good outcomes. Given the current pressures from value based payments, separating out the patients with lower expression of their co-morbidities for treatment is less likely than avoidance of the particular class as a whole, even if there is a high likelihood of success for selective cases. FUTURE RESEARCH Future research can be directed in several directions. One direction would be the evaluation of patient’s outcomes and risks after they have had successful treatment of their co-morbidity. Examples would include patients successfully status post gastric bypass surgery or those patients treated for, and who have eradication of, hepatitis C. Sub-group analysis of various levels of involvement of the above co-morbidities has been difficult because of smaller cohorts or the use of administrative data sets with only a few non-discriminating utilized codes. Future research could be addressed towards utilization of more complex registry data to better define the marginal increase in risk and less good outcomes for patients with less severe expression of various co-morbidities. It could also address the creation of better models of risk adjustment for performance measures in such sub-groups versus those with more severe expression of disease. Careful analysis of risk category may also be helpful to assess if one or more component of the risk factor contributes significantly or may act as a surrogate (e.g. malnutrition in obesity). Pour,A.E., Matar,W.Y., Jafari,S.M., Purtill,J.J., Austin,M.S., Parvizi,J. Total joint arthroplasty in patients with hepatitis C. J Bone Joint Surg Am 2011/8/3; 15: 1448-1454Shih,L.Y., Cheng,C.Y., Chang,C.H., Hsu,K.Y., Hsu,R.W., Shih,H.N. Total knee arthroplasty in patients with liver cirrhosis. J Bone Joint Surg Am 2004/2; 2: 335-341
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PREOPERATIVE PHYSICAL THERAPY

 Limited evidence supports that supervised exercise before total knee 
arthroplasty (TKA) might improve pain and physical function after surgery.

Strength of Recommendation: Limited 

Presenter
Presentation Notes
RATIONALE Four high quality studies (Villadsen 2013, Gstoettner 2011, McKay 2012, D’Lima 1996) and four moderate quality studies (Rooks 2006, Topp 2009, Weidenhielm 1993, Brown 2012) compared pre-operative structured exercise program to groups receiving no-exercise, placebo exercise, or education. One study of high quality (Villadsen 2013) and two studies of moderate quality (Topp 2009, Brown 2012) investigated the effects of exercise programs that combined primarily functional training, resistance training, and flexibility exercises compared to not receiving such exercise programs. Villadsen et al compared an exercise program of eight week duration (1 hour twice a week) supervised by physical therapists that combined warm-up, core stability, postural orientation, resistance training, and functional exercises, to a group who received education on exercise. They reported significantly improved physical function and pain six weeks after surgery, but the differences were no longer significant 3 months after total knee arthroplasty. Topp et al compared an experimental group who received supervised exercise program of four week duration (3 times per week) that combined flexibility exercises, resistance training, and step training, to a group who did not exercise. They reported conflicting results for physical function and pain. At 3 months after total knee arthroplasty the exercise group performed more sit-to-stand repetitions than the control group but the control group ascended stairs faster than the exercise group. The exercise group has less pain during stairs descend but more pain during sit-to-stand task as compared to the control group. Brown et al compared a 8-week (3 session per week) supervised exercise program comprised of warm up, resistance training at moderate intensity, flexibility exercises, and step training, to a control group who did not exercise. They reported better physical function in the exercise group. Two studies of high quality (McKay 2012, D’Lima 1996) and one study of moderate quality (Weidenhielm 1993) evaluated the effects of resistance training primarily. McKay et al compared a group who performed 6 weeks of moderate-intensity strength training of the lower body to a group who did upper body resistance training (placebo). D’Lima designed a three-group study to compare strength training of lower and upper body, aerobic training, and routine care (no exercise). D’Lima was the only study on pre-rehabilitation that had an exercise group who did aerobic training only. Weidenhielm et al compared a 5-week exercise program of knee range of motion and lower body strength training to a group who did not exercise. These studies found no significant differences in outcome between groups. One study of moderate quality (Rooks 2006) et al compared a 6-week exercise program with cardiovascular, strength, and flexibility training to an attention-control group who received education on total knee arthroplasty. Amongst the outcomes evaluated at 8 and 26 weeks after total knee arthroplasty, only bodily pain at 26-week was significantly less in the exercise group. One study of high quality (Gstoettner 2011) demonstrated that 6-week of stretching and balance training was not effective on physical function and pain. POSSIBLE HARMS OF IMPLEMENTATION There are no known harms associated with implementing this recommendation. Of note, this recommendation is specific to patients who have failed prior conservative intervention for knee osteoarthritis and are scheduled for a total knee arthroplasty. This does not replace prior recommendation from the AAOS Clinical Practice Guideline on treatment for knee osteoarthritis that strongly supports that patients with symptomatic osteoarthritis of the knee participate in self-management programs, strengthening, low-impact aerobic exercises, and neuromuscular education; and engage in physical activity consistent with national guidelines. FUTURE RESEARCH Further studies on rehabilitation pre-surgery should be aligned with exercise recommendations from national guidelines and use exercise programs sufficiently long to promote gradual progression and overload. Research could test the effect of pre surgical rehabilitation on cost and utilization of care after surgery. Future research could also test pre-operative rehabilitation on selected patient populations in whom TKA might be delayed due to co-existing morbidities such as obesity, diabetes, and musculoskeletal conditions associated to chronic pain. Brown,K., Topp,R., Brosky,J.A., Lajoie,A.S. Prehabilitation and quality of life three months after total knee arthroplasty: a pilot study. Percept.Mot.Skills 2012/12; 3: 765-774D'Lima,D.D., Colwell,C.W.,Jr., Morris,B.A., Hardwick,M.E., Kozin,F. The effect of preoperative exercise on total knee replacement outcomes. Clin Orthop Relat Res. 1996/5; 326: 174-182Gstoettner,M., Raschner,C., Dirnberger,E., Leimser,H., Krismer,M. Preoperative proprioceptive training in patients with total knee arthroplasty. Knee 2011/8; 4: 265-270McKay,C., Prapavessis,H., Doherty,T. The effect of a prehabilitation exercise program on quadriceps strength for patients undergoing total knee arthroplasty: a randomized controlled pilot study. PM R 2012/9; 9: 647-656Rooks,D.S., Huang,J., Bierbaum,B.E., Bolus,S.A., Rubano,J., Connolly,C.E., Alpert,S., Iversen,M.D., Katz,J.N. Effect of preoperative exercise on measures of functional status in men and women undergoing total hip and knee arthroplasty. Arthritis Rheum. 2006/10/15; 5: 700-708Topp,R., Swank,A.M., Quesada,P.M., Nyland,J., Malkani,A. The effect of prehabilitation exercise on strength and functioning after total knee arthroplasty. PM R 2009/8; 8: 729-735Villadsen,A., Overgaard,S., Holsgaard-Larsen,A., Christensen,R., Roos,E.M. Postoperative effects of neuromuscular exercise prior to hip or knee arthroplasty: a randomised controlled trial. Ann.Rheum.Dis 2013/5/9; 0: -Weidenhielm,L., Mattsson,E., Brostrom,L.A., Wersall-Robertsson,E. Effect of preoperative physiotherapy in unicompartmental prosthetic knee replacement. Scand.J Rehabil.Med 1993/3; 1: 33-39 
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DELAYED TOTAL KNEE ARTHROPLASTY

 Moderate evidence supports that an eight month delay to total knee 
arthroplasty (TKA) does not worsen outcomes.

Strength of Recommendation: Moderate  

Presenter
Presentation Notes
RATIONALE There was one high quality study (Tuominen, U., 2010) that addressed the question of worsening of outcomes or an increase in complications on delayed cases of KA among adult patients with osteoarthritis, compared to cases without delay after having failed non-surgical management. This study evaluated the effects of waiting time on health related quality of life, knee pain and physical function. The study also addressed the use and costs of medication of patients awaiting TKA. The mean waiting time was 94 days among those patients short waiting times versus 239 days (mean of 8 months) among those with non-fixed waiting times groups, respectively. Those in the short waiting time group had higher weekly costs of medication at admission, and reached better quality of life 3 months earlier than those in the other group, but the latter had better quality of life after operation. ��POSSIBLE HARMS OF IMPLEMENTATION The study does not speak to the effects in outcomes in longer delays, nor does it subcategorize patients at higher risk of permanent disability or injury from delay. ��FUTURE RESEARCH Continued research addressing sex- specific issues, and subgroup analysis on the effects of risk modification may further clarify this matter in addition to addressing complications and functionality. The work group also supports future research examining the potential societal cost of delaying arthroplasty when the patient is otherwise ready to proceed with surgery (missed work, etc.) as well as the effect of surgical delay on the patient’s pain and suffering during the delay period. Tuominen,U., Sintonen,H., Hirvonen,J., Seitsalo,S., Paavolainen,P., Lehto,M., Hietaniemi,K., Blom,M. Is longer waiting time for total knee replacement associated with health outcomes and medication costs? Randomized clinical trial. Value Health 2010/12; 8: 998-1004



© 2019 American Academy of Orthopaedic Surgeons 

PERI-ARTICULAR LOCAL ANESTHETIC INFILTRATION

 Strong evidence supports that the use of peri-articular local anesthetic 
infiltration in total knee arthroplasty (TKA) decreases pain and opioid use 
compared to placebo.

Strength of Recommendation: Strong  

Presenter
Presentation Notes
RATIONALEFive high quality studies (Nakai 2013, Koh 2011, Klasen 1999, Busch 2006, Chen 2012) compared peri-articular infiltration (PAI) to placebo (normal saline or no infiltration) for total knee arthroplasty. Improved function (Chen 2012), lower opioid consumption Busch 2006, Chen 2012, improved patient satisfaction (Busch 2006), and lower visual analog scale (VAS) pain scores (Nakai 2013, Koh 2011, Busch 2006, Chen 2012) all favored peri-articular injection. Twenty-seven high quality studies originally met the selection criteria. Comparisons between PAI and placebo, PAI and peripheral nerve blocks (femoral and/or sciatic nerve blocks), and PAI and epidural blocks were attempted. However, due to the heterogeneity of the studies, PAI could only be compared to placebo. The heterogeneity of the studies included differences in infiltration solution (long-acting local anesthetics, plus or minus ketorolac, plus or minus opioid, plus or minus corticosteroid), varying concentrations of infiltration solution and injections, single-injection or catheter peripheral nerve blocks, peripheral nerve blocks (femoral and/or sciatic), and epidural catheter infusions (local anesthetic, opioid, and rates). ��POSSIBLE HARMS OF IMPLEMENTATION There is a risk of renal injury with ketorolac injection. There is a theoretical risk of increased infection rates injecting corticosteroids into a surgical field. FUTURE RESEARCH Standardization of peri-articular infiltration (PAI) solutions and peripheral nerve block (PNB) protocols are needed before comparisons of PAI and PNB can be truly compared with each other and to neuraxial anesthesia such as epidural infusions.. The impact of periarticular injection for pain relief on day of surgery mobilization should also be further explored. � Busch,C.A., Shore,B.J., Bhandari,R., Ganapathy,S., MacDonald,S.J., Bourne,R.B., Rorabeck,C.H., McCalden,R.W. Efficacy of periarticular multimodal drug injection in total knee arthroplasty. A randomized trial. J Bone Joint Surg Am 2006/5; 5: 959-963Chen,Y., Zhang,Y., Zhu,Y.L., Fu,P.L. Efficacy and safety of an intra-operative intra-articular magnesium/ropivacaine injection for pain control following total knee arthroplasty. J Int.Med Res. 2012; 5: 2032-2040Klasen,J.A., Opitz,S.A., Melzer,C., Thiel,A., Hempelmann,G. Intraarticular, epidural, and intravenous analgesia after total knee arthroplasty. Acta Anaesthesiol.Scand. 1999/11; 10: 1021-1026Koh,I.J., Kang,Y.G., Chang,C.B., Do,S.-H., Seong,S.C., Kim,T.K. Does periarticular injection have additional pain relieving effects during contemporary multimodal pain control protocols for TKA?: A randomised, controlled study. Knee 2011; 0: -Nakai,T., Tamaki,M., Nakamura,T., Nakai,T., Onishi,A., Hashimoto,K. Controlling pain after total knee arthroplasty using a multimodal protocol with local periarticular injections. J Orthop 2013; 2: 92-94 
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PERIPHERAL NERVE BLOCKADE (PNB)

 Strong evidence supports that peripheral nerve blockade for total knee 
arthroplasty (TKA) decreases postoperative pain and opioid requirements.

Strength of Recommendation: Strong  

Presenter
Presentation Notes
RATIONALEThere were seven high-quality (McNamee 2001, Good 2007, Kadic 2009, Xie 2012, Chan 2012, Moghtadaei 2014, Liu 2014) and three low-quality (Lau 1998, Beaupre 2012, Kim 2012) studies evaluating whether the use of peripheral nerve blockade reduces complications or improves outcomes in adult patients undergoing knee arthroplasty compared to no peripheral nerve block use.Three high-quality studies (Chan 2012, Moghtadaei 2014, Liu 2014) demonstrated significantly lower VAS pain scores and opioid requirements during the postoperative period when peripheral nerve blockade was compared to parenteral opioids alone.One high-quality study (Chan 2012) demonstrated improvement in overall range-of-motion and a reduction in opioid-related side effects with the use of peripheral nerve blockade when compared to no peripheral nerve block use. Another high-quality study (Liu 2014) demonstrated that peripheral nerve block use improved the Quality of Recovery (e.g., Emotive, Nociceptive and Cognitive domains) during the immediate postoperative period.��POSSIBLE HARMS OF IMPLEMENTATION The risks associated with peripheral nerve blockade may include bleeding, infection, and associated neural injury. Although rare, these potential risks need to be balanced with the documented benefits of peripheral nerve blockade. Depending upon clinical circumstances, peripheral nerve blockade may also be associated with postoperative motor weakness. Under these conditions, care must be taken to minimize the risk of patient falls or delayed mobilization during the hospitalization.FUTURE RESEARCH Additional prospective studies are needed to evaluate the long-term (>24-hour) analgesic benefits of peripheral nerve blockade; as well as their impact on functional outcomes. Future studies are also needed to compare peripheral nerve blockade to other modalities of perioperative analgesia (e.g., periarticular injection, neuraxial anesthesia).Future studies comparing the effectiveness of a single perioperative peripheral nerve block versus continuous infusion should be performed for standard outcomes. In addition, research should be done to evaluate effectiveness of combination sciatic and femoral nerve blocks compared to other peripheral block methods.� Beaupre,L.A., Johnston,D.B., Dieleman,S., Tsui,B. Impact of a preemptive multimodal analgesia plus femoral nerve blockade protocol on rehabilitation, hospital length of stay, and postoperative analgesia after primary total knee arthroplasty: a controlled clinical pilot study. ScientificWorldJournal. 2012; 0: 273821-Chan,M.H., Chen,W.H., Tung,Y.W., Liu,K., Tan,P.H., Chia,Y.Y. Single-injection femoral nerve block lacks preemptive effect on postoperative pain and morphine consumption in total knee arthroplasty. Acta Anaesthesiol.Taiwan 2012/6; 2: 54-58Good,R.P., Snedden,M.H., Schieber,F.C., Polachek,A. Effects of a preoperative femoral nerve block on pain management and rehabilitation after total knee arthroplasty. Am J Orthop (Belle.Mead NJ) 2007/10; 10: 554-557Kadic,L., Boonstra,M.C., DE Waal Malefijt,M.C., Lako,S.J., VAN,Egmond J., Driessen,J.J. Continuous femoral nerve block after total knee arthroplasty?. Acta Anaesthesiol.Scand. 2009/8; 7: 914-920Kim,J.H., Cho,M.R., Kim,S.O., Kim,J.E., Lee,D.K., Roh,W.S. A comparison of femoral/sciatic nerve block with lateral femoral cutaneous nerve block and combined spinal epidural anesthesia for total knee replacement arthroplasty. Korean J Anesthesiol. 2012/5; 5: 448-453Lau,H.P., Yip,K.M., Jiang,C.C. Regional nerve block for total knee arthroplasty. J Formos.Med Assoc 1998/6; 6: 428-430Liu,J., Yuan,W., Wang,X., Royse,C.F., Gong,M., Zhao,Y., Zhang,H. Peripheral nerve blocks versus general anesthesia for total knee replacement in elderly patients on the postoperative quality of recovery. Clin Interv Aging 2014; 0: 341-350McNamee,D.A., Convery,P.N., Milligan,K.R. Total knee replacement: a comparison of ropivacaine and bupivacaine in combined femoral and sciatic block. Acta Anaesthesiol.Scand. 2001/4; 4: 477-481Moghtadaei,M., Farahini,H., Faiz,S.H.-R., Mokarami,F., Safari,S. Pain management for total knee arthroplasty: Single-injection femoral nerve block versus local infiltration analgesia. Iranian Red Crescent Medical Journal 2014/1; 1: -Xie,Z., Hussain,W., Cutter,T.W., Apfelbaum,J.L., Drum,M.L., Manning,D.W. Three-in-one nerve block with different concentrations of bupivacaine in total knee arthroplasty: randomized, placebo-controlled, double-blind trial. J Arthroplasty 2012/5; 5: 673-678
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NEURAXIAL ANESTHESIA

• Moderate evidence supports that neuraxial anesthesia could be used in total 
knee arthroplasty (TKA) to improve select perioperative outcomes and 
complication rates compared to general anesthesia.

Strength of Recommendation: Moderate  

Presenter
Presentation Notes
RATIONALE There were six high-quality (Nielson PT 1990, Nielson WR 1990, Mitchell 1991, Jorgensen 1991, Williams-Russo P 1995, Williams-Russo P 1996) and three low-quality (Sharrock 1991, Stundner 2012, Memtsoudis 2013) studies evaluating whether neuraxial anesthesia (“spinal or epidural”) reduces complications or improves outcomes in adult patients undergoing knee arthroplasty compared to general anesthesia. Two high-quality studies (Nielson PT 1990, Jorgensen 1991) and one low-quality (Sharrock 1991) study demonstrated significantly lower rates of deep venous thrombosis (DVT) compared to general anesthesia. Of note, the two high-quality studies did not utilize any form of perioperative prophylactic anticoagulation; and the low-quality study utilized postoperative aspirin therapy only. Neither study used warfarin or low-molecular weight heparin as part of their postoperative DVT prophylactic regimen. Four additional low- (Stundner 2012, Memtsoudis 2013) quality studies demonstrated significant reductions in overall postoperative complications with neuraxial anesthesia; including reductions in blood transfusion rates, pulmonary compromise, pulmonary embolism, pneumonia, mechanical ventilation rates, acute renal failure and composite infectious complications. Two high-quality studies demonstrated improved short-term functional outcomes after neuraxial anesthesia. Specifically, Williams-Russo (1996) demonstrated improved short-term range-of-motion (flexion) and short-term ambulation (days until unassisted stair climbing) compared to general anesthesia. Nielson WR (1990) demonstrated improved short-term cognitive function (Wechsler Memory Scale; Controlled Oral Word Association) compared to general anesthesia.One low-quality study (Memtsoudis) demonstrated a significant reduction in 30-day mortality in patients undergoing neuraxial anesthesia compared to general anesthesia. �POSSIBLE HARMS OF IMPLEMENTATION Neuraxial anesthesia should not be performed in patients with known contraindications to the technique.  FUTURE RESEARCH Additional comparative multicenter (high-quality) prospective studies evaluating the impact of intraoperative anesthetic technique on perioperative complications and outcomes are needed to further clarify if unique patient cohorts (e.g., patients with cardiopulmonary disease, obstructive sleep apnea, obesity) may benefit from neuraxial anesthesia.Future studies comparing the effectiveness of neuraxial anesthesia with periarticular injections and/or peripheral nerve blockade should be performed.Jorgensen,L.N., Rasmussen,L.S., Nielsen,P.T., Leffers,A., Albrecht-Beste,E. Antithrombotic efficacy of continuous extradural analgesia after knee replacement. Br J Anaesth. 1991/1; 1: 8-12Memtsoudis,S.G., Sun,X., Chiu,Y.L., Stundner,O., Liu,S.S., Banerjee,S., Mazumdar,M., Sharrock,N.E. Perioperative comparative effectiveness of anesthetic technique in orthopedic patients. 2013/5; 5: 1046-1058Mitchell,D., Friedman,R.J., Baker,J.D.,III, Cooke,J.E., Darcy,M.D., Miller,M.C.,III Prevention of thromboembolic disease following total knee arthroplasty. Epidural versus general anesthesia. Clin Orthop Relat Res 1991/8; 269: 109-112Nielsen,P.T., Jorgensen,L.N., Albrecht-Beste,E., Leffers,A.M., Rasmussen,L.S. Lower thrombosis risk with epidural blockade in knee arthroplasty. Acta Orthop Scand. 1990/2; 1: 29-31Nielson,W.R., Gelb,A.W., Casey,J.E., Penny,F.J., Merchant,R.N., Manninen,P.H. Long-term cognitive and social sequelae of general versus regional anesthesia during arthroplasty in the elderly. 1990/12; 6: 1103-1109Sharrock,N.E., Haas,S.B., Hargett,M.J., Urquhart,B., Insall,J.N., Scuderi,G. Effects of epidural anesthesia on the incidence of deep-vein thrombosis after total knee arthroplasty. J Bone Joint Surg Am 1991/4; 4: 502-506Stundner,O., Chiu,Y.L., Sun,X., Mazumdar,M., Fleischut,P., Poultsides,L., Gerner,P., Fritsch,G., Memtsoudis,S.G. Comparative perioperative outcomes associated with neuraxial versus general anesthesia for simultaneous bilateral total knee arthroplasty. Reg Anesth.Pain Med 2012/11; 6: 638-644Williams-Russo,P., Sharrock,N.E., Haas,S.B., Insall,J., Windsor,R.E., Laskin,R.S., Ranawat,C.S., Go,G., Ganz,S.B. Randomized trial of epidural versus general anesthesia: outcomes after primary total knee replacement. Clin Orthop Relat Res 1996/10; 331: 199-208Williams-Russo,P., Sharrock,N.E., Mattis,S., Szatrowski,T.P., Charlson,M.E. Cognitive effects after epidural vs general anesthesia in older adults. A randomized trial. 1995/7/5; 1: 44-50
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TOURNIQUET: BLOOD LOSS REDUCTION

• Moderate evidence supports that the use of a tourniquet in total knee 
arthroplasty (TKA) decreases intraoperative blood loss.

Strength of Recommendation: Moderate  

Presenter
Presentation Notes
RATIONALE With regard to pain, two high quality studies (Liu 2014 and Ledin 2012) and another moderate quality study (Ejaz 2014) showed decreased pain in the no tourniquet group in the very early postoperative period that was not significant after four days (Ledin 2012 and Liu 2014) and eight weeks (Ejaz 2014) respectively. One high quality study (Ledin 2012) and one moderate quality (Aglietti 2000) found increased intraoperative blood loss in the no tourniquet patients. However, Ledin 2012 found no increased total bleeding when hemoglobin dilution was measured and Aglietti 2000 found no difference when overall total blood loss was tabulated. One high quality study (Liu 2014) showed better quadriceps function in the no tourniquet group but equivalent Oxford Knee Scores and range of motion. One moderate quality (Ejaz 2014) study demonstrated better Knee Injury and Osteoarthritis Outcomes (KOOS) subscores and early range of motion to week eight postoperatively in the no tourniquet group, where differences then became statistically insignificant. Two high-quality studies demonstrated improved short-term functional outcomes after neuraxial anesthesia. Specifically, Williams-Russo (1996) demonstrated improved short-term range-of-motion (flexion) and short-term ambulation (days until unassisted stair climbing) compared to general anesthesia. Nielson WR (1990) demonstrated improved short-term cognitive function (Wechsler Memory Scale; Controlled Oral Word Association) compared to general anesthesia.POSSIBLE HARMS OF IMPLEMENTATION There is increased risk of acute intraoperative blood loss without a tourniquet. The possibility of poor fixation at the cement-bone interface exists.  FUTURE RESEARCH Continued prospective multicenter randomized studies with and without use of a tourniquet may show difference if more detailed patient reported outcomes instruments are utilized. Studies that included gradation of use of tourniquet or select times during the operation when utilized may demonstrate when tourniquet may be most beneficial. The work group also supports more high quality studies that take into consideration tourniquet use in the context of modern blood conservation protocols such as the addition of tranexamic acid. Aglietti,P., Baldini,A., Vena,L.M., Abbate,R., Fedi,S., Falciani,M. Effect of tourniquet use on activation of coagulation in total knee replacement. Clin Orthop Relat Res. 2000/2; 371: 169-177Ejaz,A., Laursen,A.C., Kappel,A., Laursen,M.B., Jakobsen,T., Rasmussen,S., Nielsen,P.T. Faster recovery without the use of a tourniquet in total knee arthroplasty. Acta Orthopaedica 2014/8; 4: 422-426Ledin,H., Aspenberg,P., Good,L. Tourniquet use in total knee replacement does not improve fixation, but appears to reduce final range of motion. Acta Orthop 2012/10; 5: 499-503Liu,D., Graham,D., Gillies,K., Gillies,R.M. Effects of tourniquet use on quadriceps function and pain in total knee arthroplasty. Knee Surg Relat Res 2014/12; 4: 207-213
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TOURNIQUET: POSTOPERATIVE PAIN REDUCTION

 Strong evidence supports that tourniquet use in total knee arthroplasty (TKA) 
increases short term post-operative pain.

Strength of Recommendation: Strong  

Presenter
Presentation Notes
RATIONALE With regard to pain, two high quality studies (Liu 2014 and Ledin 2012) and another moderate quality study (Ejaz 2014) showed decreased pain in the no tourniquet group in the very early postoperative period that was not significant after four days (Ledin 2012 and Liu 2014) and eight weeks (Ejaz 2014) respectively. One high quality study (Ledin 2012) and one moderate quality (Aglietti 2000) found increased intraoperative blood loss in the no tourniquet patients. However, Ledin 2012 found no increased total bleeding when hemoglobin dilution was measured and Aglietti 2000 found no difference when overall total blood loss was tabulated. One high quality study (Liu 2014) showed better quadriceps function in the no tourniquet group but equivalent Oxford Knee Scores and range of motion. One moderate quality (Ejaz 2014) study demonstrated better Knee Injury and Osteoarthritis Outcomes (KOOS) subscores and early range of motion to week eight postoperatively in the no tourniquet group, where differences then became statistically insignificant. Two high-quality studies demonstrated improved short-term functional outcomes after neuraxial anesthesia. Specifically, Williams-Russo (1996) demonstrated improved short-term range-of-motion (flexion) and short-term ambulation (days until unassisted stair climbing) compared to general anesthesia. Nielson WR (1990) demonstrated improved short-term cognitive function (Wechsler Memory Scale; Controlled Oral Word Association) compared to general anesthesia.POSSIBLE HARMS OF IMPLEMENTATION There is increased risk of acute intraoperative blood loss without a tourniquet. The possibility of poor fixation at the cement-bone interface exists.  FUTURE RESEARCH Continued prospective multicenter randomized studies with and without use of a tourniquet may show difference if more detailed patient reported outcomes instruments are utilized. Studies that included gradation of use of tourniquet or select times during the operation when utilized may demonstrate when tourniquet may be most beneficial. The work group also supports more high quality studies that take into consideration tourniquet use in the context of modern blood conservation protocols such as the addition of tranexamic acid. Aglietti,P., Baldini,A., Vena,L.M., Abbate,R., Fedi,S., Falciani,M. Effect of tourniquet use on activation of coagulation in total knee replacement. Clin Orthop Relat Res. 2000/2; 371: 169-177Ejaz,A., Laursen,A.C., Kappel,A., Laursen,M.B., Jakobsen,T., Rasmussen,S., Nielsen,P.T. Faster recovery without the use of a tourniquet in total knee arthroplasty. Acta Orthopaedica 2014/8; 4: 422-426Ledin,H., Aspenberg,P., Good,L. Tourniquet use in total knee replacement does not improve fixation, but appears to reduce final range of motion. Acta Orthop 2012/10; 5: 499-503Liu,D., Graham,D., Gillies,K., Gillies,R.M. Effects of tourniquet use on quadriceps function and pain in total knee arthroplasty. Knee Surg Relat Res 2014/12; 4: 207-213



© 2019 American Academy of Orthopaedic Surgeons 

TOURNIQUET: POSTOPERATIVE FUNCTION

 Limited evidence supports that tourniquet use in total knee arthroplasty (TKA) 
decreases short term post-operative function.

Strength of Recommendation: Limited 

Presenter
Presentation Notes
RATIONALE With regard to pain, two high quality studies (Liu 2014 and Ledin 2012) and another moderate quality study (Ejaz 2014) showed decreased pain in the no tourniquet group in the very early postoperative period that was not significant after four days (Ledin 2012 and Liu 2014) and eight weeks (Ejaz 2014) respectively. One high quality study (Ledin 2012) and one moderate quality (Aglietti 2000) found increased intraoperative blood loss in the no tourniquet patients. However, Ledin 2012 found no increased total bleeding when hemoglobin dilution was measured and Aglietti 2000 found no difference when overall total blood loss was tabulated. One high quality study (Liu 2014) showed better quadriceps function in the no tourniquet group but equivalent Oxford Knee Scores and range of motion. One moderate quality (Ejaz 2014) study demonstrated better Knee Injury and Osteoarthritis Outcomes (KOOS) subscores and early range of motion to week eight postoperatively in the no tourniquet group, where differences then became statistically insignificant. Two high-quality studies demonstrated improved short-term functional outcomes after neuraxial anesthesia. Specifically, Williams-Russo (1996) demonstrated improved short-term range-of-motion (flexion) and short-term ambulation (days until unassisted stair climbing) compared to general anesthesia. Nielson WR (1990) demonstrated improved short-term cognitive function (Wechsler Memory Scale; Controlled Oral Word Association) compared to general anesthesia.POSSIBLE HARMS OF IMPLEMENTATION There is increased risk of acute intraoperative blood loss without a tourniquet. The possibility of poor fixation at the cement-bone interface exists.  FUTURE RESEARCH Continued prospective multicenter randomized studies with and without use of a tourniquet may show difference if more detailed patient reported outcomes instruments are utilized. Studies that included gradation of use of tourniquet or select times during the operation when utilized may demonstrate when tourniquet may be most beneficial. The work group also supports more high quality studies that take into consideration tourniquet use in the context of modern blood conservation protocols such as the addition of tranexamic acid. Aglietti,P., Baldini,A., Vena,L.M., Abbate,R., Fedi,S., Falciani,M. Effect of tourniquet use on activation of coagulation in total knee replacement. Clin Orthop Relat Res. 2000/2; 371: 169-177Ejaz,A., Laursen,A.C., Kappel,A., Laursen,M.B., Jakobsen,T., Rasmussen,S., Nielsen,P.T. Faster recovery without the use of a tourniquet in total knee arthroplasty. Acta Orthopaedica 2014/8; 4: 422-426Ledin,H., Aspenberg,P., Good,L. Tourniquet use in total knee replacement does not improve fixation, but appears to reduce final range of motion. Acta Orthop 2012/10; 5: 499-503Liu,D., Graham,D., Gillies,K., Gillies,R.M. Effects of tourniquet use on quadriceps function and pain in total knee arthroplasty. Knee Surg Relat Res 2014/12; 4: 207-213
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TRANEXAMIC ACID

 Strong evidence supports that, in patients with no known contraindications, 
treatment with tranexamic acid decreases postoperative blood loss and reduces 
the necessity of postoperative transfusions following total knee arthroplasty 
(TKA). 

Strength of Recommendation: Strong  

Presenter
Presentation Notes
RATIONALE Eight high quality studies (Antinolfi, 2013, Charoencholvanich, 2011, Gautam, 2011, Good, 2003,Ishida, 2011,Roy, 2012, Sa-Ngasoongsong, 2013, Sarzaeem, 2014, Pachauri, 2014) were reviewed to assess the impact of tranexamic acid administration on blood loss and transfusion rates post total knee arthroplasty. There was significant variability in dosing, route of administration, and timing of administration; when assessed collectively, however, the use of tranexamic acid did show improvement in blood loss related outcomes. Using six of the high quality studies a meta-analysis was performed on rate of blood transfusions which demonstrated a 52% reduction in patients receiving tranexamic acid (Figure 1). Three high quality studies demonstrated an improvement in Hgb. One high quality study (Ishida 2011) demonstrated a reduction in swelling and one high quality (Sa-Ngasoongsong 2013) study found an improvement in WOMAC function scores out to 1 year. POSSIBLE HARMS OF IMPLEMENTATION Care must be taken when utilizing tranexamic acid in patients at high risk for complications such as thromboembolic disease, and color blindness as this has not been adequately studied. This is not an FDA approved use of this agent. The studies used to make this recommendation almost all have significant exclusion criteria, especially regarding patients with a history of VTE or at high risk for the same. There are also specific contraindications in the PDR for the FDA approved uses that include color blindness. The surgeon should be aware of the several common exclusion criteria in the literature, specific contraindications, the experience with this agent in other specialties, and the evolving case report literature before using this agent indiscriminately.  FUTURE RESEARCH The studies used to make this recommendation almost all have significant exclusion criteria, and this must be considered by the practitioner implementing the recommendation. The most common exclusion criteria were thromboembolic disorders, cerebrovascular conditions, and cardiovascular disorders. As tranexamic acid is renally excreted, its use must be modified or reconsidered in patients with poor renal function. Use of tranexamic acid in joint replacement surgery should be considered “off-label” as it is not explicitly FDA approved for this usage. FDA contraindications for its approved usages include: patients with acquired defective color vision, patients with subarachnoid hemorrhage, patients with active intravascular clotting, and in patients with hypersensitivity to tranexamic acid (accessdata.fda.gov).Antinolfi,P., Innocenti,B., Caraffa,A., Peretti,G., Cerulli,G. Post-operative blood loss in total knee arthroplasty: knee flexion versus pharmacological techniques. Knee Surg Sports Traumatol.Arthrosc. 2013/9/29; 0: -Charoencholvanich,K., Siriwattanasakul,P. Tranexamic acid reduces blood loss and blood transfusion after TKA: a prospective randomized controlled trial. Clin Orthop Relat Res. 2011/10; 10: 2874-2880Gautam,P.L., Katyal,S., Yamin,M., Singh,A. Effect of tranexamic acid on blood loss and transfusion requirement in total knee replacement in the Indian population: A case series. Indian Journal of Anaesthesia 2011; 6: 590-593Good,L., Peterson,E., Lisander,B. Tranexamic acid decreases external blood loss but not hidden blood loss in total knee replacement. Br J Anaesth. 2003/5; 5: 596-599Ishida,K., Tsumura,N., Kitagawa,A., Hamamura,S., Fukuda,K., Dogaki,Y., Kubo,S., Matsumoto,T., Matsushita,T., Chin,T., Iguchi,T., Kurosaka,M., Kuroda,R. Intra-articular injection of tranexamic acid reduces not only blood loss but also knee joint swelling after total knee arthroplasty. Int.Orthop 2011/11; 11: 1639-1645Pachauri,A., Acharya,K.K., Tiwari,A.K. The effect of tranexamic acid on hemoglobin levels during total knee arthroplasty. Am.J.Ther. 2014; 5: 366-370Roy,S.P., Tanki,U.F., Dutta,A., Jain,S.K., Nagi,O.N. Efficacy of intra-articular tranexamic acid in blood loss reduction following primary unilateral total knee arthroplasty. Knee Surg Sports Traumatol.Arthrosc. 2012/12; 12: 2494-2501Sa-Ngasoongsong,P., Wongsak,S., Chanplakorn,P., Woratanarat,P., Wechmongkolgorn,S., Wibulpolprasert,B., Mulpruek,P., Kawinwonggowit,V. Efficacy of low-dose intra-articular tranexamic acid in total knee replacement; A prospective triple-blinded randomized controlled trial. BMC Musculoskeletal Disorders 2013; 340: -Sarzaeem,M.M., Razi,M., Kazemian,G., Moghaddam,M.E., Rasi,A.M., Karimi,M. Comparing efficacy of three methods of tranexamic acid administration in reducing hemoglobin drop following total knee arthroplasty. J.Arthroplasty 2014/8; 8: 1521-1524 
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ANTIBIOTIC CEMENT

• Limited evidence does not support the routine use of antibiotics in the cement 
for primary total knee arthroplasty (TKA).

Strength of Recommendation: Limited 

Presenter
Presentation Notes
RATIONALE Two moderate quality studies and one low quality registry review were considered. One moderate quality randomized study demonstrated a reduction in total knee arthroplasty infection in diabetic patients from 13.5 % to 0% when cefuroxime was added to the cement. This study was performed in operating rooms without modern features (Chiu 2001). One moderate quality, randomized, prospective study demonstrated a reduction in revision total knee arthroplasty infection rates when vancomycin was added to the cement (Chiu 2009). A large Canadian registry study reviewing more than 36000 patients found no difference in revision rates for infection between those patients treated with or without antibiotics in the cement. Given two moderate quality studies that are not widely applicable to patients with osteoarthritis undergoing primary total knee arthroplasty and one low quality, although large, registry review demonstrating no benefit from routinely adding antibiotics to cement for primary total knee arthroplasty, it is the conclusion of the work group that limited evidence does not support the routine use of antibiotics in the cement for primary total knee arthroplasty. One study did provide some suggestion that antibiotics added to the cement may be of benefit in diabetic patients. (Chiu 2001). Of note, the FDA approved indications for antibiotic loaded cement in total knee arthroplasty are limited to revision scenarios and do not include primary applications (http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpcd/classification.cfm?id=mbb). ��POSSIBLE HARMS OF IMPLEMENTATION Possible harms of adding antibiotics to the cement include a reaction to the antibiotics, development of antibiotic-resistant infections and increased costs. Antibiotics could potentially impact the mechanical properties of the cement. Because the evidence is limited, it is possible that with additional evidence it will become apparent that routinely omitting antibiotics misses an opportunity to reduce infection rates.  FUTURE RESEARCH This is an ideal topic for a large, prospective, multi-centered randomized clinical trial. If appropriately risk adjusted, data from large registries could also be of value. These studies should focus on both routine use of antibiotics in the cement and use in high-risk patients. Chiu,F.Y., Lin,C.F. Antibiotic-impregnated cement in revision total knee arthroplasty. A prospective cohort study of one hundred and eighty-three knees. J Bone Joint Surg Am 2009/3/1; 3: 628-633Chiu,F.Y., Lin,C.F., Chen,C.M., Lo,W.H., Chaung,T.Y. Cefuroxime-impregnated cement at primary total knee arthroplasty in diabetes mellitus. A prospective, randomised study. J Bone Joint Surg Br 2001/7; 5: 691-695



© 2019 American Academy of Orthopaedic Surgeons 

CRUCIATE RETAINING ARTHROPLASTY

 Strong evidence supports no difference in outcomes or complications between 
posterior stabilized and posterior cruciate retaining arthroplasty designs.

Strength of Recommendation: Strong  

Presenter
Presentation Notes
RATIONALE Meta-analysis of included literature was unable to show a difference between the cruciate retaining and posterior stabilized designs with regard to complications, pain, function or patient reported outcomes. There is one high quality prospective comparative study (Maruyama 2004 ) evaluating outcomes and ROM in consecutive patients having bilateral total knee arthroplasty who had one posterior stabilized (PS) implant and one posterior cruciate retaining (CR) implant. They found equivalent Knee Society Scores, but statistically improved ROM in the PS group. Another high quality study (Roh 2013) failed to show improved kinematics or improved clinical outcome with PCL retention in highly conforming mobile bearing total knee arthroplasty. A third high quality study (Cankaya 2014) investigated blood loss with CR and PS designs in a prospective randomized study of 100 patients. They found no difference in either perioperative blood loss or postoperative transfusion rates between the two types of designs. A moderate quality study (Clark 2001) in patients without extreme pre-operative deformities showed no notable differences between PS and CR designs with regard to knee scores, ROM or patient reported outcomes instruments SF-12 and WOMAC. Likewise, four other moderate quality studies (Tanzer 2002, Catani 2004, Molt 2014, Ishii 2011) showed no differences between the CR and PS designs. Tanzer 2002 controlled for surgical technique by having a single surgeon perform a similar surgical technique for each design. Catani 2004 and Molt 2014 showed no statistical difference between designs with regard to tibial migration. Ishii 2011 found no difference between designs in range of motion. POSSIBLE HARMS OF IMPLEMENTATION There are no known harms associated with implementing this recommendation.  FUTURE RESEARCH Continued comparative multicenter prospective studies between PCR and PS simultaneous or staged total knee arthroplasty may further clarify the cohort of patients (e.g. subgroups with high deformities) for whom PCR or PS designs would be more beneficial. Cankaya,D., Ozkurt,B., Aydin,C., Tabak,A.Y. No difference in blood loss between posterior-cruciate-ligament-retaining and posterior-cruciate-ligament-stabilized total knee arthroplasties. Knee Surg Sports Traumatol.Arthrosc. 2014/8; 8: 1865-1869Catani,F., Leardini,A., Ensini,A., Cucca,G., Bragonzoni,L., Toksvig-Larsen,S., Giannini,S. The stability of the cemented tibial component of total knee arthroplasty: posterior cruciate-retaining versus posterior-stabilized design. J Arthroplasty 2004/9; 6: 775-782Clark,C.R., Rorabeck,C.H., MacDonald,S., MacDonald,D., Swafford,J., Cleland,D. Posterior-stabilized and cruciate-retaining total knee replacement: a randomized study. Clin Orthop Relat Res. 2001/11; 392: 208-212Ishii,Y., Noguchi,H., Takeda,M., Sato,J., Toyabe,S. Prediction of range of motion 2 years after mobile-bearing total knee arthroplasty: PCL-retaining versus PCL-sacrificing. Knee Surg Sports Traumatol.Arthrosc. 2011/12; 12: 2002-2008Maruyama,S., Yoshiya,S., Matsui,N., Kuroda,R., Kurosaka,M. Functional comparison of posterior cruciate-retaining versus posterior stabilized total knee arthroplasty. J Arthroplasty 2004/4; 3: 349-353Molt,M., Toksvig-Larsen,S. Similar early migration when comparing CR and PS in Triathlon TKA: A prospective randomised RSA trial. Knee 2014/10; 5: 949-954Roh,Y.W., Jang,J., Choi,W.C., Lee,J.K., Chun,S.H., Lee,S., Seong,S.C., Lee,M.C. Preservation of the posterior cruciate ligament is not helpful in highly conforming mobile-bearing total knee arthroplasty: a randomized controlled study. Knee Surg Sports Traumatol.Arthrosc. 2013/12; 12: 2850-2859Tanzer,M., Smith,K., Burnett,S. Posterior-stabilized versus cruciate-retaining total knee arthroplasty: Balancing the gap. J.Arthroplasty 2002/10; 7: 813-819
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POLYETHYLENE TIBIAL COMPONENTS

 Strong evidence supports use of either all-polyethylene or modular tibial 
components in knee arthroplasty (KA) because of no difference in outcomes.

Strength of Recommendation: Strong  

Presenter
Presentation Notes
RATIONALE Three high (Kalisvaart 2012, Murray 2014, Hyldahl 2001) and five moderate quality (Adalberth 2001, Gioe 2000, Muller 2006, Norgren 2004, Adalberth 2000) studies evaluated the use of all-polyethylene versus modular (metal baseplate and polyethylene insert) tibial components in knee arthroplasty. One high quality randomized controlled trial (Kalisvaart 2012) of cemented posterior-stabilized total knee arthroplasty demonstrated no differences in range of motion, functional outcomes, stair climbing, or revisions across three tibial designs (all-polyethylene fixed-bearing, modular metal-backed fixed-bearing, rotating-platform) at two and five years post-operatively. In a high quality multicenter trial (Knee Arthroplasty Trial; Murray 2014) randomizing the use of all-polyethylene and modular metal-backed tibia components in the United Kingdom, 89% of patients received the allocated procedure. There were no differences in Oxford Knee Scores or rates of complications, reoperations, and revisions at ten years post-operatively. There was a trend towards the metal-backed group having better EQ-5D and Short Form-12 scores based on marginal estimates over the entire ten-year follow up period. A third high quality randomized trial (Hyldahl 2001) in unicompartmental knee arthroplasty, with a focus on radiostereometric analysis (RSA) of component fixation, found no differences with respect to clinical results (Hospital for Special Surgery score) or migration of the comparative tibial components over a two-year follow-up period. Five moderate quality (Adalberth 2001, Gioe 2000, Muller 2006, Norgren 2004, Adalberth 2000) randomized controlled trials with minimum two years of follow up demonstrated no differences with respect to clinical results (all studies used the Knee Society Score, except for Short Form-12 and Oxford Knee Score used in the study by Muller 2006) and range of motion between all-polyethylene and modular tibial components in total knee arthroplasty. Likewise, complications and reoperations were similar between groups in all studies, and equivalent component migration was measured in four studies utilizing RSA techniques (Adalberth 2001, Muller 2006, Norgren 2004, Adalberth 2000). The practitioner must be aware that results in the literature may be implant specific, and that surgical technique and surgeon experience with particular methods are important factors in achieving durable results. The decision to use modularity versus a monolithic tibial design may be influenced by particular patient situations, such as metal hypersensitivity and severe bone loss. The practitioner should be aware of the advantages and disadvantages of the two treatments methods. POSSIBLE HARMS OF IMPLEMENTATION There are no known harms associated with implementing this recommendation.  FUTURE RESEARCH Continued comparative studies between modern all-polyethylene and modular metal-backed devices in knee arthroplasty will help to further define the utility of these component types, including evolving component designs (e.g. modular and monolithic) and newer materials (e.g. highly cross-linked and stabilized polyethylenes and porous metals). Future study should include larger patient numbers across specific patient subgroups that may help to identify patient-specific factors that may inform the decision to utilize a particular fixation technique, or to avoid complications associated with particular fixation strategies. Registry data and long-term studies (greater than ten years clinical follow up) should inform durability of particular components and may serve to analyze implant-specific complications and revision risk. Given some variability in the reported patient-reported outcome measures between treatment groups in particular high-quality studies, more clinical data may discern subtle differences in clinical outcomes based on the use of implant modularity. Issues of cost and cost-effectiveness should be incorporated into future clinical studies. Adalberth,G., Nilsson,K.G., Bystrom,S., Kolstad,K., Milbrink,J. All-polyethylene versus metal-backed and stemmed tibial components in cemented total knee arthroplasty. A prospective, randomised RSA study. J Bone Joint Surg Br 2001/8; 6: 825-831Adalberth,G., Nilsson,K.G., Bystrom,S., Kolstad,K., Milbrink,J. Low-conforming all-polyethylene tibial component not inferior to metal-backed component in cemented total knee arthroplasty: Prospective, randomized radiostereometric analysis study of the AGC total knee prosthesis. J.Arthroplasty 2000; 6: 783-792Gioe,T.J., Bowman,K.R. A randomized comparison of all-polyethylene and metal-backed tibial components. Clin Orthop Relat Res. 2000/11; 380: 108-115Hyldahl,H.C., Regner,L., Carlsson,L., Karrholm,J., Weidenhielm,L. Does metal backing improve fixation of tibial component in unicondylar knee arthroplasty? A randomized radiostereometric analysis. J Arthroplasty 2001/2; 2: 174-179Kalisvaart,M.M., Pagnano,M.W., Trousdale,R.T., Stuart,M.J., Hanssen,A.D. Randomized clinical trial of rotating-platform and fixed-bearing total knee arthroplasty: no clinically detectable differences at five years. J Bone Joint Surg Am 2012/3/21; 6: 481-489Muller,S.D., Deehan,D.J., Holland,J.P., Outterside,S.E., Kirk,L.M., Gregg,P.J., McCaskie,A.W. Should we reconsider all-polyethylene tibial implants in total knee replacement?. J Bone Joint Surg Br 2006/12; 12: 1596-1602Murray,D.W., MacLennan,G.S., Breeman,S., Dakin,H.A., Johnston,L., Campbell,M.K., Gray,A.M., Fiddian,N., Fitzpatrick,R., Morris,R.W., Grant,A.M. A randomised controlled trial of the clinical effectiveness and cost-effectiveness of different knee prostheses: the Knee Arthroplasty Trial (KAT). Health Technol Assess 2014/3; 19: 1-viiiNorgren,B., Dalen,T., Nilsson,K.G. All-poly tibial component better than metal-backed: A randomized RSA study. Knee 2004/6; 3: 189-196  
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PATELLAR RESURFACING: PAIN AND FUNCTION

 Strong evidence supports no difference in pain or function with or without 
patellar resurfacing in total knee arthroplasty.

Strength of Recommendation: Strong  

Presenter
Presentation Notes
RATIONALE Strong evidence from high quality studies show very similar outcomes and complications with both patella resurfacing and no resurfacing. Unresurfaced categories often included a variety of limited debridements or releases such as circumferential patella osteophyte debridement or electrocautery. A meta-analysis showed that only reoperation rate (all reoperations, although a significant number were patella-related) was statistically increased in knees without patella resurfacing. This was only significant when enough reoperation data was aggregated to include reoperation after five years. The high quality KAT trial (Breeman 2011 and Murray 2014) favors resurfacing for reasons of decreased reoperation. Four moderate quality studies also favored resurfacing for different reasons. Waters 2003 demonstrated higher anterior knee pain following total knee arthroplasty without resurfacing. Wood 2002 showed higher incidence of anterior knee pain in the knees that had not been resurfaced. One moderate quality study (Barrack 2001) showed anterior knee pain was same for overall KSS, and pain and function subscores, but reoperation significantly more common without resurfacing. Schroeder-Boersch 1998 showed better task knee function scores with resurfacing. Newman 2000 showed increased need for secondary surgery in the unresurfaced group. Partio 1995 showed decreased anterior knee pain in the resurfaced knees. On the other hand, two high quality study (Bourne 1995) showed improved total Knee Society Scores (KSS) and KSS function scores in patients without patellar resurfacing. Liu 2012 chose to reshape the patella (osteophyte debridement) and found no difference in total KSS and in pain and function subgroups, arguing to keep patella bone stock. Campbell 2006 was unable to recommend resurfacing because of no significant differences in outcomes or complications. The KAT trial (Breeman 2011 and Murray 2014) found no statistically significant differences in EQ-5D score, SF-12 physical component scores and SF12 mental component scores. POSSIBLE HARMS OF IMPLEMENTATION Patellar arthroplasty in total knee arthroplasty has been associated with patella fracture or complications from patella insufficiency and the data suggests that this may increase over time. Not resurfacing the patella in the setting of total knee arthroplasty is associated with patella-related reoperations and all reoperations including infection and revision for which the association is not clearly understood.  FUTURE RESEARCH Continued comparative large multicenter prospective studies between resurfaced and non-resurfaced patellae may elucidate superiority in more patient reported outcomes instruments. Also, future research should attempt to delineate which patients, with careful attention to age at total knee arthroplasty, may benefit from non-resurfacing of the patella. Barrack,R.L., Bertot,A.J., Wolfe,M.W., Waldman,D.A., Milicic,M., Myers,L. Patellar resurfacing in total knee arthroplasty. A prospective, randomized, double-blind study with five to seven years of follow-up. J Bone Joint Surg Am 2001/9; 9: 1376-1381Bourne,R.B., Rorabeck,C.H., Vaz,M., Kramer,J., Hardie,R., Robertson,D. Resurfacing versus not resurfacing the patella during total knee replacement. Clin Orthop Relat Res. 1995/12; 321: 156-161Breeman,S., Campbell,M., Dakin,H., Fiddian,N., Fitzpatrick,R., Grant,A., Gray,A., Johnston,L., Maclennan,G., Morris,R., Murray,D. Patellar resurfacing in total knee replacement: five-year clinical and economic results of a large randomized controlled trial. J Bone Joint Surg Am 2011/8/17; 16: 1473-1481Breeman,S., Campbell,M., Dakin,H., Fiddian,N., Fitzpatrick,R., Grant,A., Gray,A., Johnston,L., Maclennan,G., Morris,R., Murray,D. Patellar resurfacing in total knee replacement: five-year clinical and economic results of a large randomized controlled trial. J Bone Joint Surg Am 2011/8/17; 16: 1473-1481Campbell,D.G., Duncan,W.W., Ashworth,M., Mintz,A., Stirling,J., Wakefield,L., Stevenson,T.M. Patellar resurfacing in total knee replacement: a ten-year randomised prospective trial. J Bone Joint Surg Br 2006/6; 6: 734-739Liu,Z.T., Fu,P.L., Wu,H.S., Zhu,Y. Patellar reshaping versus resurfacing in total knee arthroplasty - Results of a randomized prospective trial at a minimum of 7 years' follow-up. Knee 2012/6; 3: 198-202Murray,D.W., MacLennan,G.S., Breeman,S., Dakin,H.A., Johnston,L., Campbell,M.K., Gray,A.M., Fiddian,N., Fitzpatrick,R., Morris,R.W., Grant,A.M. A randomised controlled trial of the clinical effectiveness and cost-effectiveness of different knee prostheses: the Knee Arthroplasty Trial (KAT). Health Technol Assess 2014/3; 19: 1-viiiNewman,John H., Ackroyd,Christopher E., Shah,Nilen A., Karachalios,Theo Should the patella be resurfaced during total knee replacement?. The Knee 2000/1/1; 1: 17-23Partio,E., Wirta,J. Comparison of patellar resurfacing and nonresurfacing in total knee arthroplasty: A prospective randomized study. Journal of Orthopaedic Rheumatology 1995; 2: 69-74Schroeder,Boersch H., Scheller,G., Fischer,J., Jani,L. Advantages of patellar resurfacing in total knee arthroplasty. Two-year results of a prospective randomized study. Arch.Orthop.Trauma Surg. 1998; 0: 73-78Waters,T.S., Bentley,G. Patellar resurfacing in total knee arthroplasty. A prospective, randomized study. J Bone Joint Surg Am 2003/2; 2: 212-217Wood,D.J., Smith,A.J., Collopy,D., White,B., Brankov,B., Bulsara,M.K. Patellar resurfacing in total knee arthroplasty: a prospective, randomized trial. J Bone Joint Surg Am 2002/2; 2: 187-193
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PATELLAR RESURFACING: REOPERATIONS

Moderate evidence supports that patellar resurfacing in total knee arthroplasty 
(TKA) could decrease cumulative reoperations after 5 years when compared to no 
patellar resurfacing in total knee arthroplasty (TKA).

Strength of Recommendation: Moderate  

Presenter
Presentation Notes
RATIONALE Strong evidence from high quality studies show very similar outcomes and complications with both patella resurfacing and no resurfacing. Unresurfaced categories often included a variety of limited debridements or releases such as circumferential patella osteophyte debridement or electrocautery. A meta-analysis showed that only reoperation rate (all reoperations, although a significant number were patella-related) was statistically increased in knees without patella resurfacing. This was only significant when enough reoperation data was aggregated to include reoperation after five years. The high quality KAT trial (Breeman 2011 and Murray 2014) favors resurfacing for reasons of decreased reoperation. Four moderate quality studies also favored resurfacing for different reasons. Waters 2003 demonstrated higher anterior knee pain following total knee arthroplasty without resurfacing. Wood 2002 showed higher incidence of anterior knee pain in the knees that had not been resurfaced. One moderate quality study (Barrack 2001) showed anterior knee pain was same for overall KSS, and pain and function subscores, but reoperation significantly more common without resurfacing. Schroeder-Boersch 1998 showed better task knee function scores with resurfacing. Newman 2000 showed increased need for secondary surgery in the unresurfaced group. Partio 1995 showed decreased anterior knee pain in the resurfaced knees. On the other hand, two high quality study (Bourne 1995) showed improved total Knee Society Scores (KSS) and KSS function scores in patients without patellar resurfacing. Liu 2012 chose to reshape the patella (osteophyte debridement) and found no difference in total KSS and in pain and function subgroups, arguing to keep patella bone stock. Campbell 2006 was unable to recommend resurfacing because of no significant differences in outcomes or complications. The KAT trial (Breeman 2011 and Murray 2014) found no statistically significant differences in EQ-5D score, SF-12 physical component scores and SF12 mental component scores. POSSIBLE HARMS OF IMPLEMENTATION Patellar arthroplasty in total knee arthroplasty has been associated with patella fracture or complications from patella insufficiency and the data suggests that this may increase over time. Not resurfacing the patella in the setting of total knee arthroplasty is associated with patella-related reoperations and all reoperations including infection and revision for which the association is not clearly understood. FUTURE RESEARCH Continued comparative large multicenter prospective studies between resurfaced and non-resurfaced patellae may elucidate superiority in more patient reported outcomes instruments. Also, future research should attempt to delineate which patients, with careful attention to age at total knee arthroplasty, may benefit from non-resurfacing of the patella. � Barrack,R.L., Bertot,A.J., Wolfe,M.W., Waldman,D.A., Milicic,M., Myers,L. Patellar resurfacing in total knee arthroplasty. A prospective, randomized, double-blind study with five to seven years of follow-up. J Bone Joint Surg Am 2001/9; 9: 1376-1381Bourne,R.B., Rorabeck,C.H., Vaz,M., Kramer,J., Hardie,R., Robertson,D. Resurfacing versus not resurfacing the patella during total knee replacement. Clin Orthop Relat Res. 1995/12; 321: 156-161Breeman,S., Campbell,M., Dakin,H., Fiddian,N., Fitzpatrick,R., Grant,A., Gray,A., Johnston,L., Maclennan,G., Morris,R., Murray,D. Patellar resurfacing in total knee replacement: five-year clinical and economic results of a large randomized controlled trial. J Bone Joint Surg Am 2011/8/17; 16: 1473-1481Breeman,S., Campbell,M., Dakin,H., Fiddian,N., Fitzpatrick,R., Grant,A., Gray,A., Johnston,L., Maclennan,G., Morris,R., Murray,D. Patellar resurfacing in total knee replacement: five-year clinical and economic results of a large randomized controlled trial. J Bone Joint Surg Am 2011/8/17; 16: 1473-1481Campbell,D.G., Duncan,W.W., Ashworth,M., Mintz,A., Stirling,J., Wakefield,L., Stevenson,T.M. Patellar resurfacing in total knee replacement: a ten-year randomised prospective trial. J Bone Joint Surg Br 2006/6; 6: 734-739Liu,Z.T., Fu,P.L., Wu,H.S., Zhu,Y. Patellar reshaping versus resurfacing in total knee arthroplasty - Results of a randomized prospective trial at a minimum of 7 years' follow-up. Knee 2012/6; 3: 198-202Murray,D.W., MacLennan,G.S., Breeman,S., Dakin,H.A., Johnston,L., Campbell,M.K., Gray,A.M., Fiddian,N., Fitzpatrick,R., Morris,R.W., Grant,A.M. A randomised controlled trial of the clinical effectiveness and cost-effectiveness of different knee prostheses: the Knee Arthroplasty Trial (KAT). Health Technol Assess 2014/3; 19: 1-viiiNewman,John H., Ackroyd,Christopher E., Shah,Nilen A., Karachalios,Theo Should the patella be resurfaced during total knee replacement?. The Knee 2000/1/1; 1: 17-23Partio,E., Wirta,J. Comparison of patellar resurfacing and nonresurfacing in total knee arthroplasty: A prospective randomized study. Journal of Orthopaedic Rheumatology 1995; 2: 69-74Schroeder,Boersch H., Scheller,G., Fischer,J., Jani,L. Advantages of patellar resurfacing in total knee arthroplasty. Two-year results of a prospective randomized study. Arch.Orthop.Trauma Surg. 1998; 0: 73-78Waters,T.S., Bentley,G. Patellar resurfacing in total knee arthroplasty. A prospective, randomized study. J Bone Joint Surg Am 2003/2; 2: 212-217Wood,D.J., Smith,A.J., Collopy,D., White,B., Brankov,B., Bulsara,M.K. Patellar resurfacing in total knee arthroplasty: a prospective, randomized trial. J Bone Joint Surg Am 2002/2; 2: 187-193 
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CEMENTED TIBIAL COMPONENTS VERSUS 
CEMENTLESS TIBIAL COMPONENTS
 Strong evidence supports the use of tibial component fixation that is cemented 

or cementless in total knee arthroplasty due to similar functional outcomes and 
rates of complications and reoperations.

Strength of Recommendation: Strong  

Presenter
Presentation Notes
RATIONALE There were five high (Lizaur-Utrilla 2014, Kim 2014, Beaupre 2007, Demey 2011, Fernandez-Fairen 2013) and seven moderate quality (Park 2011, Khaw 2002, Carlsson 2005, Baker 2007, Pandit 2013, Parker 2001, Pulido 2015) studies evaluating the use of various combinations of cemented versus cementless component (tibia, femur, patella) fixation in knee arthroplasty. The overall body of evidence was notable for heterogeneity in study design and comparative study groups (including cementless, hybrid, and cemented fixation). Nevertheless, across comparative groups, no major differences existed between cemented and cementless fixation with respect to rates of complications and re-operations, including studies with longer follow up (Khaw 2002, Baker 2007, Kim 2014). Only small differences were seen with respect to outcome measures, depending on the particular study comparative groups, length of follow up, and scoring instruments. Lizaur-Utrilla found no significant differences in WOMAC scores at follow-up time points of two years or less when comparing cemented and cementless tibial fixation (with cementless femoral fixation and selective patellar resurfacing in both arms). WOMAC scores were significantly better in the uncemented (porous) tibial group (-5[-9.49,-0.51]) at final follow up (average 7 years), but this difference was not clinically significant. Knee Society function scores were significantly better in the uncemented tibial group only at the 2 year follow up (-4[-7.62,-0.38]). Knee Society pain scores were significantly better at 2 years (-3 [-5.58, -0.42]) and at final follow up (-3 [-5.68, -0.32]), but not at 6 months or one year. In a study comparing cemented and cementless tibial fixation (with cementless femoral fixation and selective patellar resurfacing in both arms), Beaupré reported that WOMAC pain and RAND SF-36 bodily pain scores were significantly worse in the group with cementless hydroxyapatite-coated tibial components (9.1[2.79,15.41] versus 18.1[9.66,26.54] for cemented fixation)at 6 months. The differences in pain did not remain statistically significant at 1 or 5 years post-operatively. Fernandez-Fairen found that WOMAC scores were worse in the cemented tibial fixation group compared to scores in the cementless tibial fixation group (cementless femoral fixation and no patellar resurfacing in both arms), with a difference of 4 points (CI 0.13, 7.87) that was not clinically significant. When comparing non-modular cemented tibial components with non-modular cementless porous tibial components, Pulido demonstrated more improvement in Knee Society pain scores (5 [0.08, 9.92]) in the cemented tibial group, but this difference was not clinically significant. In a study of unicompartmental knee arthroplasty patients implanted with either cemented or cementless femoral/tibial fixation, Pandit reported significantly worse Knee Society function scores at 5 years (-12.2[-20.26,-4.14]), but not at 1 or 2 years, for the cemented group. Tegner Activity Scores in the cemented group were significantly worse at 2 years (-0.6[-1.10,-0.10]), but not at 1 or 5 years. ��POSSIBLE HARMS OF IMPLEMENTATION Continued comparative studies between modern cemented and cementless component fixation options in knee arthroplasty will help to further define the utility of these component types, durability of fixation, and effect of evolving component designs (e.g. modular and monolithic) on patient-reported outcomes. Certainly, newer fixation materials (e.g. porous metals) should be evaluated in long-term follow-up. Identifying patient-specific factors that may inform the decision to utilize a particular fixation technique, or to avoid complications associated with particular fixation strategies, is important. Registry data and long-term studies (greater than ten years clinical follow up) should inform durability of particular components and may serve to analyze implant-specific complications and revision risk. Given some variability in the reported patient-reported outcome measures between treatment groups in particular high-quality studies, more clinical data may discern subtle differences in clinical outcomes based on the use of cemented or cementless component fixation. Issues of cost and cost-effectiveness should be incorporated into future clinical studies. FUTURE RESEARCH Standardization of peri-articular infiltration (PAI) solutions and peripheral nerve block (PNB) protocols are needed before comparisons of PAI and PNB can be truly compared with each other and to neuraxial anesthesia such as epidural infusions.. The impact of periarticular injection for pain relief on day of surgery mobilization should also be further explored. � Baker,P.N., Khaw,F.M., Kirk,L.M., Esler,C.N., Gregg,P.J. A randomised controlled trial of cemented versus cementless press-fit condylar total knee replacement: 15-year survival analysis. J Bone Joint Surg Br 2007/12; 12: 1608-1614Beaupre,L.A., al,Yamani M., Huckell,J.R., Johnston,D.W. Hydroxyapatite-coated tibial implants compared with cemented tibial fixation in primary total knee arthroplasty. A randomized trial of outcomes at five years. The Journal of bone and joint surgery.American volume 2007; 0: 2204-2211Carlsson,A., Bjorkman,A., Besjakov,J., Onsten,I. Cemented tibial component fixation performs better than cementless fixation: a randomized radiostereometric study comparing porous-coated, hydroxyapatite-coated and cemented tibial components over 5 years. Acta Orthop 2005/6; 3: 362-369Demey,G., Servien,E., Lustig,S., Ait Si,Selmi T., Neyret,P. Cemented versus uncemented femoral components in total knee arthroplasty. Knee Surg Sports Traumatol.Arthrosc. 2011/7; 7: 1053-1059Fernandez-Fairen,M., Hernandez-Vaquero,D., Murcia,A., Torres,A., Llopis,R. Trabecular metal in total knee arthroplasty associated with higher knee scores: a randomized controlled trial. Clin Orthop Relat Res. 2013/11; 11: 3543-3553Khaw,F.M., Kirk,L.M., Morris,R.W., Gregg,P.J. A randomised, controlled trial of cemented versus cementless press-fit condylar total knee replacement. Ten-year survival analysis. J Bone Joint Surg Br 2002/7; 5: 658-666Kim,Y.H., Park,J.W., Lim,H.M., Park,E.S. Cementless and cemented total knee arthroplasty in patients younger than fifty five years. Which is better?. Int Orthop 2014/2; 2: 297-303Lizaur-Utrilla,A., Miralles-Munoz,F.A., Lopez-Prats,F.A. Similar survival between screw cementless and cemented tibial components in young patients with osteoarthritis. Knee Surg.Sports Traumatol.Arthrosc. 2014/7; 7: 1585-1590Pandit,H., Liddle,A.D., Kendrick,B.J.L., Jenkins,C., Price,A.J., Gill,H.S., Dodd,C.A.F., Murray,D.W. Improved fixation in cementless unicompartmental knee replacement: Five-year results of a randomized controlled trial. Journal of Bone and Joint Surgery - Series A 2013; 15: 1365-1372Park,J.W., Kim,Y.H. Simultaneous cemented and cementless total knee replacement in the same patients: a prospective comparison of long-term outcomes using an identical design of NexGen prosthesis. J Bone Joint Surg Br 2011/11; 11: 1479-1486Parker,D.A., Rorabeck,C.H., Bourne,R.B. Long-term followup of cementless versus hybrid fixation for total knee arthroplasty. Clin Orthop Relat Res. 2001/7; 388: 68-76Pulido,L., Abdel,M.P., Lewallen,D.G., Stuart,M.J., Sanchez-Sotelo,J., Hanssen,A.D., Pagnano,M.W. The mark coventry award : trabecular metal tibial components were durable and reliable in primary total knee arthroplasty: a randomized clinical trial. Clin Orthop Relat Res 2015/1; 1: 34-42 
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CEMENTED FEMORAL & TIBAL COMPONENTS VS 
CEMENTLESS FEMORAL AND TIBIAL COMPONENTS
 Moderate evidence supports the use of either cemented femoral and tibial 

components or cementless femoral and tibial components in knee arthroplasty 
due to similar rates of complications and reoperations.

Presenter
Presentation Notes
RATIONALE There were five high (Lizaur-Utrilla 2014, Kim 2014, Beaupre 2007, Demey 2011, Fernandez-Fairen 2013) and seven moderate quality (Park 2011, Khaw 2002, Carlsson 2005, Baker 2007, Pandit 2013, Parker 2001, Pulido 2015) studies evaluating the use of various combinations of cemented versus cementless component (tibia, femur, patella) fixation in knee arthroplasty. The overall body of evidence was notable for heterogeneity in study design and comparative study groups (including cementless, hybrid, and cemented fixation). Nevertheless, across comparative groups, no major differences existed between cemented and cementless fixation with respect to rates of complications and re-operations, including studies with longer follow up (Khaw 2002, Baker 2007, Kim 2014). Only small differences were seen with respect to outcome measures, depending on the particular study comparative groups, length of follow up, and scoring instruments. Lizaur-Utrilla found no significant differences in WOMAC scores at follow-up time points of two years or less when comparing cemented and cementless tibial fixation (with cementless femoral fixation and selective patellar resurfacing in both arms). WOMAC scores were significantly better in the uncemented (porous) tibial group (-5[-9.49,-0.51]) at final follow up (average 7 years), but this difference was not clinically significant. Knee Society function scores were significantly better in the uncemented tibial group only at the 2 year follow up (-4[-7.62,-0.38]). Knee Society pain scores were significantly better at 2 years (-3 [-5.58, -0.42]) and at final follow up (-3 [-5.68, -0.32]), but not at 6 months or one year. In a study comparing cemented and cementless tibial fixation (with cementless femoral fixation and selective patellar resurfacing in both arms), Beaupré reported that WOMAC pain and RAND SF-36 bodily pain scores were significantly worse in the group with cementless hydroxyapatite-coated tibial components (9.1[2.79,15.41] versus 18.1[9.66,26.54] for cemented fixation)at 6 months. The differences in pain did not remain statistically significant at 1 or 5 years post-operatively. Fernandez-Fairen found that WOMAC scores were worse in the cemented tibial fixation group compared to scores in the cementless tibial fixation group (cementless femoral fixation and no patellar resurfacing in both arms), with a difference of 4 points (CI 0.13, 7.87) that was not clinically significant. When comparing non-modular cemented tibial components with non-modular cementless porous tibial components, Pulido demonstrated more improvement in Knee Society pain scores (5 [0.08, 9.92]) in the cemented tibial group, but this difference was not clinically significant. In a study of unicompartmental knee arthroplasty patients implanted with either cemented or cementless femoral/tibial fixation, Pandit reported significantly worse Knee Society function scores at 5 years (-12.2[-20.26,-4.14]), but not at 1 or 2 years, for the cemented group. Tegner Activity Scores in the cemented group were significantly worse at 2 years (-0.6[-1.10,-0.10]), but not at 1 or 5 years. ��POSSIBLE HARMS OF IMPLEMENTATION Continued comparative studies between modern cemented and cementless component fixation options in knee arthroplasty will help to further define the utility of these component types, durability of fixation, and effect of evolving component designs (e.g. modular and monolithic) on patient-reported outcomes. Certainly, newer fixation materials (e.g. porous metals) should be evaluated in long-term follow-up. Identifying patient-specific factors that may inform the decision to utilize a particular fixation technique, or to avoid complications associated with particular fixation strategies, is important. Registry data and long-term studies (greater than ten years clinical follow up) should inform durability of particular components and may serve to analyze implant-specific complications and revision risk. Given some variability in the reported patient-reported outcome measures between treatment groups in particular high-quality studies, more clinical data may discern subtle differences in clinical outcomes based on the use of cemented or cementless component fixation. Issues of cost and cost-effectiveness should be incorporated into future clinical studies. FUTURE RESEARCH Standardization of peri-articular infiltration (PAI) solutions and peripheral nerve block (PNB) protocols are needed before comparisons of PAI and PNB can be truly compared with each other and to neuraxial anesthesia such as epidural infusions.. The impact of periarticular injection for pain relief on day of surgery mobilization should also be further explored. � Baker,P.N., Khaw,F.M., Kirk,L.M., Esler,C.N., Gregg,P.J. A randomised controlled trial of cemented versus cementless press-fit condylar total knee replacement: 15-year survival analysis. J Bone Joint Surg Br 2007/12; 12: 1608-1614Beaupre,L.A., al,Yamani M., Huckell,J.R., Johnston,D.W. Hydroxyapatite-coated tibial implants compared with cemented tibial fixation in primary total knee arthroplasty. A randomized trial of outcomes at five years. The Journal of bone and joint surgery.American volume 2007; 0: 2204-2211Carlsson,A., Bjorkman,A., Besjakov,J., Onsten,I. Cemented tibial component fixation performs better than cementless fixation: a randomized radiostereometric study comparing porous-coated, hydroxyapatite-coated and cemented tibial components over 5 years. Acta Orthop 2005/6; 3: 362-369Demey,G., Servien,E., Lustig,S., Ait Si,Selmi T., Neyret,P. Cemented versus uncemented femoral components in total knee arthroplasty. Knee Surg Sports Traumatol.Arthrosc. 2011/7; 7: 1053-1059Fernandez-Fairen,M., Hernandez-Vaquero,D., Murcia,A., Torres,A., Llopis,R. Trabecular metal in total knee arthroplasty associated with higher knee scores: a randomized controlled trial. Clin Orthop Relat Res. 2013/11; 11: 3543-3553Khaw,F.M., Kirk,L.M., Morris,R.W., Gregg,P.J. A randomised, controlled trial of cemented versus cementless press-fit condylar total knee replacement. Ten-year survival analysis. J Bone Joint Surg Br 2002/7; 5: 658-666Kim,Y.H., Park,J.W., Lim,H.M., Park,E.S. Cementless and cemented total knee arthroplasty in patients younger than fifty five years. Which is better?. Int Orthop 2014/2; 2: 297-303Lizaur-Utrilla,A., Miralles-Munoz,F.A., Lopez-Prats,F.A. Similar survival between screw cementless and cemented tibial components in young patients with osteoarthritis. Knee Surg.Sports Traumatol.Arthrosc. 2014/7; 7: 1585-1590Pandit,H., Liddle,A.D., Kendrick,B.J.L., Jenkins,C., Price,A.J., Gill,H.S., Dodd,C.A.F., Murray,D.W. Improved fixation in cementless unicompartmental knee replacement: Five-year results of a randomized controlled trial. Journal of Bone and Joint Surgery - Series A 2013; 15: 1365-1372Park,J.W., Kim,Y.H. Simultaneous cemented and cementless total knee replacement in the same patients: a prospective comparison of long-term outcomes using an identical design of NexGen prosthesis. J Bone Joint Surg Br 2011/11; 11: 1479-1486Parker,D.A., Rorabeck,C.H., Bourne,R.B. Long-term followup of cementless versus hybrid fixation for total knee arthroplasty. Clin Orthop Relat Res. 2001/7; 388: 68-76Pulido,L., Abdel,M.P., Lewallen,D.G., Stuart,M.J., Sanchez-Sotelo,J., Hanssen,A.D., Pagnano,M.W. The mark coventry award : trabecular metal tibial components were durable and reliable in primary total knee arthroplasty: a randomized clinical trial. Clin Orthop Relat Res 2015/1; 1: 34-42 



© 2019 American Academy of Orthopaedic Surgeons 

ALL CEMENTED COMPONENTS VERSUS HYBRID FIXATION 
(CEMENTLESS FEMORAL COMPONENT) 
 Moderate evidence supports the use of either cemented femoral and tibial 

components or cementless femoral and tibial components in knee arthroplasty 
due to similar rates of complications and reoperations.

Presenter
Presentation Notes
RATIONALE There were five high (Lizaur-Utrilla 2014, Kim 2014, Beaupre 2007, Demey 2011, Fernandez-Fairen 2013) and seven moderate quality (Park 2011, Khaw 2002, Carlsson 2005, Baker 2007, Pandit 2013, Parker 2001, Pulido 2015) studies evaluating the use of various combinations of cemented versus cementless component (tibia, femur, patella) fixation in knee arthroplasty. The overall body of evidence was notable for heterogeneity in study design and comparative study groups (including cementless, hybrid, and cemented fixation). Nevertheless, across comparative groups, no major differences existed between cemented and cementless fixation with respect to rates of complications and re-operations, including studies with longer follow up (Khaw 2002, Baker 2007, Kim 2014). Only small differences were seen with respect to outcome measures, depending on the particular study comparative groups, length of follow up, and scoring instruments. Lizaur-Utrilla found no significant differences in WOMAC scores at follow-up time points of two years or less when comparing cemented and cementless tibial fixation (with cementless femoral fixation and selective patellar resurfacing in both arms). WOMAC scores were significantly better in the uncemented (porous) tibial group (-5[-9.49,-0.51]) at final follow up (average 7 years), but this difference was not clinically significant. Knee Society function scores were significantly better in the uncemented tibial group only at the 2 year follow up (-4[-7.62,-0.38]). Knee Society pain scores were significantly better at 2 years (-3 [-5.58, -0.42]) and at final follow up (-3 [-5.68, -0.32]), but not at 6 months or one year. In a study comparing cemented and cementless tibial fixation (with cementless femoral fixation and selective patellar resurfacing in both arms), Beaupré reported that WOMAC pain and RAND SF-36 bodily pain scores were significantly worse in the group with cementless hydroxyapatite-coated tibial components (9.1[2.79,15.41] versus 18.1[9.66,26.54] for cemented fixation)at 6 months. The differences in pain did not remain statistically significant at 1 or 5 years post-operatively. Fernandez-Fairen found that WOMAC scores were worse in the cemented tibial fixation group compared to scores in the cementless tibial fixation group (cementless femoral fixation and no patellar resurfacing in both arms), with a difference of 4 points (CI 0.13, 7.87) that was not clinically significant. When comparing non-modular cemented tibial components with non-modular cementless porous tibial components, Pulido demonstrated more improvement in Knee Society pain scores (5 [0.08, 9.92]) in the cemented tibial group, but this difference was not clinically significant. In a study of unicompartmental knee arthroplasty patients implanted with either cemented or cementless femoral/tibial fixation, Pandit reported significantly worse Knee Society function scores at 5 years (-12.2[-20.26,-4.14]), but not at 1 or 2 years, for the cemented group. Tegner Activity Scores in the cemented group were significantly worse at 2 years (-0.6[-1.10,-0.10]), but not at 1 or 5 years. ��POSSIBLE HARMS OF IMPLEMENTATION Continued comparative studies between modern cemented and cementless component fixation options in knee arthroplasty will help to further define the utility of these component types, durability of fixation, and effect of evolving component designs (e.g. modular and monolithic) on patient-reported outcomes. Certainly, newer fixation materials (e.g. porous metals) should be evaluated in long-term follow-up. Identifying patient-specific factors that may inform the decision to utilize a particular fixation technique, or to avoid complications associated with particular fixation strategies, is important. Registry data and long-term studies (greater than ten years clinical follow up) should inform durability of particular components and may serve to analyze implant-specific complications and revision risk. Given some variability in the reported patient-reported outcome measures between treatment groups in particular high-quality studies, more clinical data may discern subtle differences in clinical outcomes based on the use of cemented or cementless component fixation. Issues of cost and cost-effectiveness should be incorporated into future clinical studies. FUTURE RESEARCH Standardization of peri-articular infiltration (PAI) solutions and peripheral nerve block (PNB) protocols are needed before comparisons of PAI and PNB can be truly compared with each other and to neuraxial anesthesia such as epidural infusions.. The impact of periarticular injection for pain relief on day of surgery mobilization should also be further explored. � Baker,P.N., Khaw,F.M., Kirk,L.M., Esler,C.N., Gregg,P.J. A randomised controlled trial of cemented versus cementless press-fit condylar total knee replacement: 15-year survival analysis. J Bone Joint Surg Br 2007/12; 12: 1608-1614Beaupre,L.A., al,Yamani M., Huckell,J.R., Johnston,D.W. Hydroxyapatite-coated tibial implants compared with cemented tibial fixation in primary total knee arthroplasty. A randomized trial of outcomes at five years. The Journal of bone and joint surgery.American volume 2007; 0: 2204-2211Carlsson,A., Bjorkman,A., Besjakov,J., Onsten,I. Cemented tibial component fixation performs better than cementless fixation: a randomized radiostereometric study comparing porous-coated, hydroxyapatite-coated and cemented tibial components over 5 years. Acta Orthop 2005/6; 3: 362-369Demey,G., Servien,E., Lustig,S., Ait Si,Selmi T., Neyret,P. Cemented versus uncemented femoral components in total knee arthroplasty. Knee Surg Sports Traumatol.Arthrosc. 2011/7; 7: 1053-1059Fernandez-Fairen,M., Hernandez-Vaquero,D., Murcia,A., Torres,A., Llopis,R. Trabecular metal in total knee arthroplasty associated with higher knee scores: a randomized controlled trial. Clin Orthop Relat Res. 2013/11; 11: 3543-3553Khaw,F.M., Kirk,L.M., Morris,R.W., Gregg,P.J. A randomised, controlled trial of cemented versus cementless press-fit condylar total knee replacement. Ten-year survival analysis. J Bone Joint Surg Br 2002/7; 5: 658-666Kim,Y.H., Park,J.W., Lim,H.M., Park,E.S. Cementless and cemented total knee arthroplasty in patients younger than fifty five years. Which is better?. Int Orthop 2014/2; 2: 297-303Lizaur-Utrilla,A., Miralles-Munoz,F.A., Lopez-Prats,F.A. Similar survival between screw cementless and cemented tibial components in young patients with osteoarthritis. Knee Surg.Sports Traumatol.Arthrosc. 2014/7; 7: 1585-1590Pandit,H., Liddle,A.D., Kendrick,B.J.L., Jenkins,C., Price,A.J., Gill,H.S., Dodd,C.A.F., Murray,D.W. Improved fixation in cementless unicompartmental knee replacement: Five-year results of a randomized controlled trial. Journal of Bone and Joint Surgery - Series A 2013; 15: 1365-1372Park,J.W., Kim,Y.H. Simultaneous cemented and cementless total knee replacement in the same patients: a prospective comparison of long-term outcomes using an identical design of NexGen prosthesis. J Bone Joint Surg Br 2011/11; 11: 1479-1486Parker,D.A., Rorabeck,C.H., Bourne,R.B. Long-term followup of cementless versus hybrid fixation for total knee arthroplasty. Clin Orthop Relat Res. 2001/7; 388: 68-76Pulido,L., Abdel,M.P., Lewallen,D.G., Stuart,M.J., Sanchez-Sotelo,J., Hanssen,A.D., Pagnano,M.W. The mark coventry award : trabecular metal tibial components were durable and reliable in primary total knee arthroplasty: a randomized clinical trial. Clin Orthop Relat Res 2015/1; 1: 34-42 
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ALL CEMENTLESS COMPONENTS VERSUS HYBRID FIXATION 
(CEMENTLESS FEMORAL COMPONENT)
• Limited evidence supports the use of either all cementless components or 

hybrid fixation (cementless femur) in total knee arthroplasty due to similar 
rates of complications and reoperations.

Strength of Recommendation: Limited 

Presenter
Presentation Notes
RATIONALE There were five high (Lizaur-Utrilla 2014, Kim 2014, Beaupre 2007, Demey 2011, Fernandez-Fairen 2013) and seven moderate quality (Park 2011, Khaw 2002, Carlsson 2005, Baker 2007, Pandit 2013, Parker 2001, Pulido 2015) studies evaluating the use of various combinations of cemented versus cementless component (tibia, femur, patella) fixation in knee arthroplasty. The overall body of evidence was notable for heterogeneity in study design and comparative study groups (including cementless, hybrid, and cemented fixation). Nevertheless, across comparative groups, no major differences existed between cemented and cementless fixation with respect to rates of complications and re-operations, including studies with longer follow up (Khaw 2002, Baker 2007, Kim 2014). Only small differences were seen with respect to outcome measures, depending on the particular study comparative groups, length of follow up, and scoring instruments. Lizaur-Utrilla found no significant differences in WOMAC scores at follow-up time points of two years or less when comparing cemented and cementless tibial fixation (with cementless femoral fixation and selective patellar resurfacing in both arms). WOMAC scores were significantly better in the uncemented (porous) tibial group (-5[-9.49,-0.51]) at final follow up (average 7 years), but this difference was not clinically significant. Knee Society function scores were significantly better in the uncemented tibial group only at the 2 year follow up (-4[-7.62,-0.38]). Knee Society pain scores were significantly better at 2 years (-3 [-5.58, -0.42]) and at final follow up (-3 [-5.68, -0.32]), but not at 6 months or one year. In a study comparing cemented and cementless tibial fixation (with cementless femoral fixation and selective patellar resurfacing in both arms), Beaupré reported that WOMAC pain and RAND SF-36 bodily pain scores were significantly worse in the group with cementless hydroxyapatite-coated tibial components (9.1[2.79,15.41] versus 18.1[9.66,26.54] for cemented fixation)at 6 months. The differences in pain did not remain statistically significant at 1 or 5 years post-operatively. Fernandez-Fairen found that WOMAC scores were worse in the cemented tibial fixation group compared to scores in the cementless tibial fixation group (cementless femoral fixation and no patellar resurfacing in both arms), with a difference of 4 points (CI 0.13, 7.87) that was not clinically significant. When comparing non-modular cemented tibial components with non-modular cementless porous tibial components, Pulido demonstrated more improvement in Knee Society pain scores (5 [0.08, 9.92]) in the cemented tibial group, but this difference was not clinically significant. In a study of unicompartmental knee arthroplasty patients implanted with either cemented or cementless femoral/tibial fixation, Pandit reported significantly worse Knee Society function scores at 5 years (-12.2[-20.26,-4.14]), but not at 1 or 2 years, for the cemented group. Tegner Activity Scores in the cemented group were significantly worse at 2 years (-0.6[-1.10,-0.10]), but not at 1 or 5 years. ��POSSIBLE HARMS OF IMPLEMENTATION Continued comparative studies between modern cemented and cementless component fixation options in knee arthroplasty will help to further define the utility of these component types, durability of fixation, and effect of evolving component designs (e.g. modular and monolithic) on patient-reported outcomes. Certainly, newer fixation materials (e.g. porous metals) should be evaluated in long-term follow-up. Identifying patient-specific factors that may inform the decision to utilize a particular fixation technique, or to avoid complications associated with particular fixation strategies, is important. Registry data and long-term studies (greater than ten years clinical follow up) should inform durability of particular components and may serve to analyze implant-specific complications and revision risk. Given some variability in the reported patient-reported outcome measures between treatment groups in particular high-quality studies, more clinical data may discern subtle differences in clinical outcomes based on the use of cemented or cementless component fixation. Issues of cost and cost-effectiveness should be incorporated into future clinical studies. FUTURE RESEARCH Standardization of peri-articular infiltration (PAI) solutions and peripheral nerve block (PNB) protocols are needed before comparisons of PAI and PNB can be truly compared with each other and to neuraxial anesthesia such as epidural infusions.. The impact of periarticular injection for pain relief on day of surgery mobilization should also be further explored. � Baker,P.N., Khaw,F.M., Kirk,L.M., Esler,C.N., Gregg,P.J. A randomised controlled trial of cemented versus cementless press-fit condylar total knee replacement: 15-year survival analysis. J Bone Joint Surg Br 2007/12; 12: 1608-1614Beaupre,L.A., al,Yamani M., Huckell,J.R., Johnston,D.W. Hydroxyapatite-coated tibial implants compared with cemented tibial fixation in primary total knee arthroplasty. A randomized trial of outcomes at five years. The Journal of bone and joint surgery.American volume 2007; 0: 2204-2211Carlsson,A., Bjorkman,A., Besjakov,J., Onsten,I. Cemented tibial component fixation performs better than cementless fixation: a randomized radiostereometric study comparing porous-coated, hydroxyapatite-coated and cemented tibial components over 5 years. Acta Orthop 2005/6; 3: 362-369Demey,G., Servien,E., Lustig,S., Ait Si,Selmi T., Neyret,P. Cemented versus uncemented femoral components in total knee arthroplasty. Knee Surg Sports Traumatol.Arthrosc. 2011/7; 7: 1053-1059Fernandez-Fairen,M., Hernandez-Vaquero,D., Murcia,A., Torres,A., Llopis,R. Trabecular metal in total knee arthroplasty associated with higher knee scores: a randomized controlled trial. Clin Orthop Relat Res. 2013/11; 11: 3543-3553Khaw,F.M., Kirk,L.M., Morris,R.W., Gregg,P.J. A randomised, controlled trial of cemented versus cementless press-fit condylar total knee replacement. Ten-year survival analysis. J Bone Joint Surg Br 2002/7; 5: 658-666Kim,Y.H., Park,J.W., Lim,H.M., Park,E.S. Cementless and cemented total knee arthroplasty in patients younger than fifty five years. Which is better?. Int Orthop 2014/2; 2: 297-303Lizaur-Utrilla,A., Miralles-Munoz,F.A., Lopez-Prats,F.A. Similar survival between screw cementless and cemented tibial components in young patients with osteoarthritis. Knee Surg.Sports Traumatol.Arthrosc. 2014/7; 7: 1585-1590Pandit,H., Liddle,A.D., Kendrick,B.J.L., Jenkins,C., Price,A.J., Gill,H.S., Dodd,C.A.F., Murray,D.W. Improved fixation in cementless unicompartmental knee replacement: Five-year results of a randomized controlled trial. Journal of Bone and Joint Surgery - Series A 2013; 15: 1365-1372Park,J.W., Kim,Y.H. Simultaneous cemented and cementless total knee replacement in the same patients: a prospective comparison of long-term outcomes using an identical design of NexGen prosthesis. J Bone Joint Surg Br 2011/11; 11: 1479-1486Parker,D.A., Rorabeck,C.H., Bourne,R.B. Long-term followup of cementless versus hybrid fixation for total knee arthroplasty. Clin Orthop Relat Res. 2001/7; 388: 68-76Pulido,L., Abdel,M.P., Lewallen,D.G., Stuart,M.J., Sanchez-Sotelo,J., Hanssen,A.D., Pagnano,M.W. The mark coventry award : trabecular metal tibial components were durable and reliable in primary total knee arthroplasty: a randomized clinical trial. Clin Orthop Relat Res 2015/1; 1: 34-42 
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BILATERAL TKA

• Limited evidence supports simultaneous bilateral total knee arthroplasty for 
patients aged 70 or younger or ASA status 1-2, because there are no increased 
complications.

Strength of Recommendation: Limited 

Presenter
Presentation Notes
RATIONALE There is one low quality retrospective comparative study (Yoon 2010) evaluating systemic complications in consecutive patients who had bilateral simultaneous total knee arthroplasty that met criteria for inclusion. They found equivalent complications among patients who were not elderly (defined as less than 71 years old) or not high risk (defined as ASA 1 and 2). Analysis showed patients aged 71 and older or ASA 3-4 were at higher risk of having systemic complications. More data was not available for inclusion because many of the relevant studies included a mixture of patients with osteoarthritis and rheumatoid arthritis and the outcomes data was not split out. �POSSIBLE HARMS OF IMPLEMENTATION Given the potential for serious perioperative mortality, further discussion is included here. Retrospective reviews of the Swedish Knee Arthoplasty Register (Stefansdottir 2008) revealed higher 30-day mortality if bilateral knee arthoplasties were done at the same time versus staged within a year. Multiple retrospective reviews (Meehan 2011, Memtsoudis 2011, and Health Quality Ontario 2013) showed adverse cardiovascular outcomes in patients with simultaneous bilateral knee arthroplasties. Memtsoudis 2011 helped define the higher risk patient by showing that patients who suffered a major complication had a higher prevalence of comorbidities including, specifically, chronic lung diseases, congestive heart failure and pulmonary hypertension. FUTURE RESEARCH Continued comparative multicenter prospective studies between simultaneous bilateral or staged bilateral total knee arthroplasty may further clarify the cohort of patients for whom simultaneous bilateral total knee arthroplasty is high-risk. It is also recommended that future research focus on osteoarthritis versus inflammatory arthropathies, and if mixed patient populations are utilized, the results are segregated in the literature. The ASA physical status classification system was devised by the American Society of Anesthesiologists (ASA) to assess a patient’s physical status prior to surgical intervention. In addition to ASA status, future research may include a more robust risk stratification to identify high-risk patients. � Yoon,H.S., Han,C.D., Yang,I.H. Comparison of simultaneous bilateral and staged bilateral total knee arthroplasty in terms of perioperative complications. J Arthroplasty 2010/2; 2: 179-185
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UKA: REVISIONS

 Moderate evidence supports that total knee arthroplasty (TKA) could be used 
to decrease revision surgery risk compared to unicompartmental knee 
arthroplasty (UKA) for medial compartment osteoarthritis.

Strength of Recommendation: Moderate  

Presenter
Presentation Notes
RATIONALE One moderate quality study (Sun 2012) and our meta-analysis of two moderate quality (Sun 2012, Newman 1998) and one low quality (Cameron 1988) studies demonstrated that the rate of revision surgery was significantly higher for those patients with medial compartment OA of the knee treated with unicompartmental arthroplasty, when compared to total knee arthroplasty. Comparing the data of two moderate quality studies (Newman 1998, Murray 2014) and one low quality study (Cameron 1988) for early complications there were fewer thromboembolic events and manipulations in the unicompartmental when compared to total knee arthroplasty. One high quality (Stukenborg-Colsman 2001) and two moderate studies (Weidenhielm 1993 and Borjesson 2005) compared the outcomes of UKA and HTO in patients with predominantly medial compartment osteoarthritis. There were no statistically significant differences in complications or outcomes. There was no data comparing tibial tubercle osteotomy to patellofemoral arthroplasty or total knee arthroplasty. Likewise, there was no data comparing distal femoral osteotomy to lateral compartment unicompartmental arthroplasty or total knee arthroplasty. POSSIBLE HARMS OF IMPLEMENTATION There are no known harms associated with implementing these recommendations. FUTURE RESEARCH A larger prospective randomized trial comparing a modern unicompartmental knee arthroplasty to total knee arthroplasty stressing functional outcomes, early complications and morbidity, and survivorship are warranted. Randomized controlled trials of unicompartmental knee arthroplasty versus high tibial osteotomy in a younger population (ages 40 to 60) would be of value to assess the functional outcomes and survivorship of either of these procedures in that younger population. Careful analysis of registry data comparing unicompartmental knee arthroplasty to total knee arthroplasty is warranted. Borjesson,M., Weidenhielm,L., Mattsson,E., Olsson,E. Gait and clinical measurements in patients with knee osteoarthritis after surgery: a prospective 5-year follow-up study. The Knee 2005; 0: 121-127Cameron,H.U., Jung,Y.B. A comparison of unicompartmental knee replacement with total knee replacement. Orthop Rev. 1988/10; 10: 983-988Murray,D.W., MacLennan,G.S., Breeman,S., Dakin,H.A., Johnston,L., Campbell,M.K., Gray,A.M., Fiddian,N., Fitzpatrick,R., Morris,R.W., Grant,A.M. A randomised controlled trial of the clinical effectiveness and cost-effectiveness of different knee prostheses: the Knee Arthroplasty Trial (KAT). Health Technol Assess 2014/3; 19: 1-viiiNewman,J.H., Ackroyd,C.E., Shah,N.A. Unicompartmental or total knee replacement? Five-year results of a prospective, randomised trial of 102 osteoarthritic knees with unicompartmental arthritis. J Bone Joint Surg Br 1998/9; 5: 862-865Stukenborg-Colsman,C., Wirth,C.J., Lazovic,D., Wefer,A. High tibial osteotomy versus unicompartmental joint replacement in unicompartmental knee joint osteoarthritis: 7-10-year follow-up prospective randomised study. Knee 2001/10; 3: 187-194Sun,P.F., Jia,Y.H. Mobile bearing UKA compared to fixed bearing TKA: a randomized prospective study. Knee 2012/3; 2: 103-106Weidenhielm,L., Olsson,E., Brostrom,L.A., Borjesson-Hederstrom,M., Mattsson,E. Improvement in gait one year after surgery for knee osteoarthrosis: a comparison between high tibial osteotomy and prosthetic replacement in a prospective randomized study. Scand.J Rehabil.Med 1993/3; 1: 25-31 



© 2019 American Academy of Orthopaedic Surgeons 

UKA: DVT & MANIPULATION UNDER ANESTHESIA

 Limited evidence supports that unicompartmental knee arthroplasty might be 
used to decrease the risk of deep vein thrombosis (DVT) and manipulation 
under anesthesia compared to total knee arthroplasty (TKA) for medial 
compartment osteoarthritis.

Strength of Recommendation: Limited 

Presenter
Presentation Notes
RATIONALE One moderate quality study (Sun 2012) and our meta-analysis of two moderate quality (Sun 2012, Newman 1998) and one low quality (Cameron 1988) studies demonstrated that the rate of revision surgery was significantly higher for those patients with medial compartment OA of the knee treated with unicompartmental arthroplasty, when compared to total knee arthroplasty. Comparing the data of two moderate quality studies (Newman 1998, Murray 2014) and one low quality study (Cameron 1988) for early complications there were fewer thromboembolic events and manipulations in the unicompartmental when compared to total knee arthroplasty. One high quality (Stukenborg-Colsman 2001) and two moderate studies (Weidenhielm 1993 and Borjesson 2005) compared the outcomes of UKA and HTO in patients with predominantly medial compartment osteoarthritis. There were no statistically significant differences in complications or outcomes. There was no data comparing tibial tubercle osteotomy to patellofemoral arthroplasty or total knee arthroplasty. Likewise, there was no data comparing distal femoral osteotomy to lateral compartment unicompartmental arthroplasty or total knee arthroplasty. POSSIBLE HARMS OF IMPLEMENTATION There are no known harms associated with implementing these recommendations. FUTURE RESEARCH A larger prospective randomized trial comparing a modern unicompartmental knee arthroplasty to total knee arthroplasty stressing functional outcomes, early complications and morbidity, and survivorship are warranted. Randomized controlled trials of unicompartmental knee arthroplasty versus high tibial osteotomy in a younger population (ages 40 to 60) would be of value to assess the functional outcomes and survivorship of either of these procedures in that younger population. Careful analysis of registry data comparing unicompartmental knee arthroplasty to total knee arthroplasty is warranted. Borjesson,M., Weidenhielm,L., Mattsson,E., Olsson,E. Gait and clinical measurements in patients with knee osteoarthritis after surgery: a prospective 5-year follow-up study. The Knee 2005; 0: 121-127Cameron,H.U., Jung,Y.B. A comparison of unicompartmental knee replacement with total knee replacement. Orthop Rev. 1988/10; 10: 983-988Murray,D.W., MacLennan,G.S., Breeman,S., Dakin,H.A., Johnston,L., Campbell,M.K., Gray,A.M., Fiddian,N., Fitzpatrick,R., Morris,R.W., Grant,A.M. A randomised controlled trial of the clinical effectiveness and cost-effectiveness of different knee prostheses: the Knee Arthroplasty Trial (KAT). Health Technol Assess 2014/3; 19: 1-viiiNewman,J.H., Ackroyd,C.E., Shah,N.A. Unicompartmental or total knee replacement? Five-year results of a prospective, randomised trial of 102 osteoarthritic knees with unicompartmental arthritis. J Bone Joint Surg Br 1998/9; 5: 862-865Stukenborg-Colsman,C., Wirth,C.J., Lazovic,D., Wefer,A. High tibial osteotomy versus unicompartmental joint replacement in unicompartmental knee joint osteoarthritis: 7-10-year follow-up prospective randomised study. Knee 2001/10; 3: 187-194Sun,P.F., Jia,Y.H. Mobile bearing UKA compared to fixed bearing TKA: a randomized prospective study. Knee 2012/3; 2: 103-106Weidenhielm,L., Olsson,E., Brostrom,L.A., Borjesson-Hederstrom,M., Mattsson,E. Improvement in gait one year after surgery for knee osteoarthrosis: a comparison between high tibial osteotomy and prosthetic replacement in a prospective randomized study. Scand.J Rehabil.Med 1993/3; 1: 25-31 
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UKA VERSUS OSTEOTOMY

 Moderate evidence supports no difference between unicompartmental knee 
arthroplasty (UKA) or valgus-producing proximal tibial osteotomy in outcomes 
and complications in patients with medial compartment knee osteoarthritis.

Strength of Recommendation: Moderate  

Presenter
Presentation Notes
RATIONALE One moderate quality study (Sun 2012) and our meta-analysis of two moderate quality (Sun 2012, Newman 1998) and one low quality (Cameron 1988) studies demonstrated that the rate of revision surgery was significantly higher for those patients with medial compartment OA of the knee treated with unicompartmental arthroplasty, when compared to total knee arthroplasty. Comparing the data of two moderate quality studies (Newman 1998, Murray 2014) and one low quality study (Cameron 1988) for early complications there were fewer thromboembolic events and manipulations in the unicompartmental when compared to total knee arthroplasty. One high quality (Stukenborg-Colsman 2001) and two moderate studies (Weidenhielm 1993 and Borjesson 2005) compared the outcomes of UKA and HTO in patients with predominantly medial compartment osteoarthritis. There were no statistically significant differences in complications or outcomes. There was no data comparing tibial tubercle osteotomy to patellofemoral arthroplasty or total knee arthroplasty. Likewise, there was no data comparing distal femoral osteotomy to lateral compartment unicompartmental arthroplasty or total knee arthroplasty. POSSIBLE HARMS OF IMPLEMENTATION There are no known harms associated with implementing these recommendations. FUTURE RESEARCH A larger prospective randomized trial comparing a modern unicompartmental knee arthroplasty to total knee arthroplasty stressing functional outcomes, early complications and morbidity, and survivorship are warranted. Randomized controlled trials of unicompartmental knee arthroplasty versus high tibial osteotomy in a younger population (ages 40 to 60) would be of value to assess the functional outcomes and survivorship of either of these procedures in that younger population. Careful analysis of registry data comparing unicompartmental knee arthroplasty to total knee arthroplasty is warranted. Borjesson,M., Weidenhielm,L., Mattsson,E., Olsson,E. Gait and clinical measurements in patients with knee osteoarthritis after surgery: a prospective 5-year follow-up study. The Knee 2005; 0: 121-127Cameron,H.U., Jung,Y.B. A comparison of unicompartmental knee replacement with total knee replacement. Orthop Rev. 1988/10; 10: 983-988Murray,D.W., MacLennan,G.S., Breeman,S., Dakin,H.A., Johnston,L., Campbell,M.K., Gray,A.M., Fiddian,N., Fitzpatrick,R., Morris,R.W., Grant,A.M. A randomised controlled trial of the clinical effectiveness and cost-effectiveness of different knee prostheses: the Knee Arthroplasty Trial (KAT). Health Technol Assess 2014/3; 19: 1-viiiNewman,J.H., Ackroyd,C.E., Shah,N.A. Unicompartmental or total knee replacement? Five-year results of a prospective, randomised trial of 102 osteoarthritic knees with unicompartmental arthritis. J Bone Joint Surg Br 1998/9; 5: 862-865Stukenborg-Colsman,C., Wirth,C.J., Lazovic,D., Wefer,A. High tibial osteotomy versus unicompartmental joint replacement in unicompartmental knee joint osteoarthritis: 7-10-year follow-up prospective randomised study. Knee 2001/10; 3: 187-194Sun,P.F., Jia,Y.H. Mobile bearing UKA compared to fixed bearing TKA: a randomized prospective study. Knee 2012/3; 2: 103-106Weidenhielm,L., Olsson,E., Brostrom,L.A., Borjesson-Hederstrom,M., Mattsson,E. Improvement in gait one year after surgery for knee osteoarthrosis: a comparison between high tibial osteotomy and prosthetic replacement in a prospective randomized study. Scand.J Rehabil.Med 1993/3; 1: 25-31 
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PERI-ARTICULAR LOCAL ANESTHETIC INFILTRATION

 Strong evidence supports that the use of peri-articular local anesthetic 
infiltration in total knee arthroplasty (TKA) decreases pain and opioid use 
compared to placebo.

Strength of Recommendation: Strong  

Presenter
Presentation Notes
RATIONALEFive high quality studies (Nakai 2013, Koh 2011, Klasen 1999, Busch 2006, Chen 2012) compared peri-articular infiltration (PAI) to placebo (normal saline or no infiltration) for total knee arthroplasty. Improved function (Chen 2012), lower opioid consumption Busch 2006, Chen 2012, improved patient satisfaction (Busch 2006), and lower visual analog scale (VAS) pain scores (Nakai 2013, Koh 2011, Busch 2006, Chen 2012) all favored peri-articular injection. Twenty-seven high quality studies originally met the selection criteria. Comparisons between PAI and placebo, PAI and peripheral nerve blocks (femoral and/or sciatic nerve blocks), and PAI and epidural blocks were attempted. However, due to the heterogeneity of the studies, PAI could only be compared to placebo. The heterogeneity of the studies included differences in infiltration solution (long-acting local anesthetics, plus or minus ketorolac, plus or minus opioid, plus or minus corticosteroid), varying concentrations of infiltration solution and injections, single-injection or catheter peripheral nerve blocks, peripheral nerve blocks (femoral and/or sciatic), and epidural catheter infusions (local anesthetic, opioid, and rates). ��POSSIBLE HARMS OF IMPLEMENTATION There is a risk of renal injury with ketorolac injection. There is a theoretical risk of increased infection rates injecting corticosteroids into a surgical field. FUTURE RESEARCH Standardization of peri-articular infiltration (PAI) solutions and peripheral nerve block (PNB) protocols are needed before comparisons of PAI and PNB can be truly compared with each other and to neuraxial anesthesia such as epidural infusions.. The impact of periarticular injection for pain relief on day of surgery mobilization should also be further explored. � Busch,C.A., Shore,B.J., Bhandari,R., Ganapathy,S., MacDonald,S.J., Bourne,R.B., Rorabeck,C.H., McCalden,R.W. Efficacy of periarticular multimodal drug injection in total knee arthroplasty. A randomized trial. J Bone Joint Surg Am 2006/5; 5: 959-963Chen,Y., Zhang,Y., Zhu,Y.L., Fu,P.L. Efficacy and safety of an intra-operative intra-articular magnesium/ropivacaine injection for pain control following total knee arthroplasty. J Int.Med Res. 2012; 5: 2032-2040Klasen,J.A., Opitz,S.A., Melzer,C., Thiel,A., Hempelmann,G. Intraarticular, epidural, and intravenous analgesia after total knee arthroplasty. Acta Anaesthesiol.Scand. 1999/11; 10: 1021-1026Koh,I.J., Kang,Y.G., Chang,C.B., Do,S.-H., Seong,S.C., Kim,T.K. Does periarticular injection have additional pain relieving effects during contemporary multimodal pain control protocols for TKA?: A randomised, controlled study. Knee 2011; 0: -Nakai,T., Tamaki,M., Nakamura,T., Nakai,T., Onishi,A., Hashimoto,K. Controlling pain after total knee arthroplasty using a multimodal protocol with local periarticular injections. J Orthop 2013; 2: 92-94 
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SURGICAL NAVIGATION

 Strong evidence supports not using intraoperative navigation in total knee 
arthroplasty (TKA) because there is no difference in outcomes or complications.

Strength of Recommendation: Strong  

Presenter
Presentation Notes
RATIONALEThree high quality studies (Thiengwittayaporn 2013, Seon 2009, Kiss 2012) and two moderate quality studies (Lutzner 2010, Dutton 2008) compared surgical navigation to conventional instrumentation for total knee arthroplasty. At follow-up greater than 90 days, there were no differences in patient reported quality of life outcomes (EQ-5D, SF-36 Mental Component Summary), patient reported knee function (Oxford Knee Score, Knee Society Score, and WOMAC), and pain (WOMAC). Four high quality studies (Lutzner 2008, Church 2007, Chin 2005, Blakeney 2011) and one moderate quality study (Kalairajah 2005) were all consistent in their findings that length of surgery favored no surgical navigation. A meta-analysis on infection found no difference in infection risk comparing surgical navigation to conventional instrumentation for total knee arthroplasty. The work group recognizes that there are scenarios where computer navigation theoretically could be considered, such as malunions, intramedullary implants, or in training scenarios, but the evidence is insufficient to make a recommendation. ��POSSIBLE HARMS OF IMPLEMENTATION There are no known harms associated with implementing this recommendation. FUTURE RESEARCH The theoretical benefit of surgical navigation is to improve knee function and long-term implant survival by improving the accuracy of alignment. No consensus on optimal knee alignment in total knee arthroplasty has been reached. However, coupling of surgical navigation data with registry implant longevity data has the potential to determine if surgical navigation improves implant longevity through alignment. The strong evidence indicates that no further research is needed on reviewed current surgical navigation methods. New surgical navigation methods will need randomized controlled trials to determine their effectiveness � Blakeney,W.G., Khan,R.J., Wall,S.J. Computer-assisted techniques versus conventional guides for component alignment in total knee arthroplasty: a randomized controlled trial. J Bone Joint Surg Am 2011/8/3; 15: 1377-1384Chin,P.L., Yang,K.Y., Yeo,S.J., Lo,N.N. Randomized control trial comparing radiographic total knee arthroplasty implant placement using computer navigation versus conventional technique. J Arthroplasty 2005/8; 5: 618-626Church,J.S., Scadden,J.E., Gupta,R.R., Cokis,C., Williams,K.A., Janes,G.C. Embolic phenomena during computer-assisted and conventional total knee replacement. Journal of Bone and Joint Surgery - Series B 2007; 4: 481-485Dutton,A.Q., Yeo,S.J., Yang,K.Y., Lo,N.N., Chia,K.U., Chong,H.C. Computer-assisted minimally invasive total knee arthroplasty compared with standard total knee arthroplasty. A prospective, randomized study. J Bone Joint Surg Am 2008/1; 1: 2-9Kalairajah,Y., Simpson,D., Cossey,A.J., Verrall,G.M., Spriggins,A.J. Blood loss after total knee replacement: effects of computer-assisted surgery. J Bone Joint Surg Br 2005/11; 11: 1480-1482Kiss,R.M., Bejek,Z., Szendroi,M. Variability of gait parameters in patients with total knee arthroplasty. Knee Surg Sports Traumatol.Arthrosc. 2012/7; 7: 1252-1260Lutzner,J., Gunther,K.P., Kirschner,S. Functional outcome after computer-assisted versus conventional total knee arthroplasty: a randomized controlled study. Knee Surg Sports Traumatol.Arthrosc. 2010/10; 10: 1339-1344Lutzner,J., Krummenauer,F., Wolf,C., Gunther,K.-P., Kirschner,S. Computer-assisted and conventional total knee replacement: A comparative, prospective, randomised study with radiological and CT evaluation. Journal of Bone and Joint Surgery - Series B 2008; 8: 1039-1044Seon,J.K., Park,S.J., Lee,K.B., Li,G., Kozanek,M., Song,E.K. Functional comparison of total knee arthroplasty performed with and without a navigation system. Int.Orthop 2009/8; 4: 987-990Thiengwittayaporn,S., Kanjanapiboonwong,A., Junsee,D. Midterm outcomes of electromagnetic computer-assisted navigation in minimally invasive total knee arthroplasty. Journal of orthopaedic surgery and research 2013; 0: 37-   
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PATIENT SPECIFIC INSTRUMENTATION: PAIN AND FUNCTION

 Strong evidence supports not using patient specific instrumentation compared 
to conventional instrumentation for total knee arthroplasty (TKA) because there 
is no difference in pain or functional outcomes.

Strength of Recommendation: Strong  

Presenter
Presentation Notes
RATIONALETwo high quality studies (Pfitzner 2014 and Pietsch 2013) demonstrated no difference in knee society and visual analog pain scores between patient specific cutting guides and conventional instrumentation. Both studies also found no difference in knee society function score and one study (Pfitzner 2014) additionally found no difference in the overall WOMAC score. There was heterogeneity in outcomes regarding perioperative blood loss with Pietsch 2013 demonstrating a clinically significant difference in perioperative blood loss, however, no impact in the drop in hgb and need for transfusion. This indicates that while there is some improvement in blood loss in patients who receive patient specific instrumentation there was no significant clinical impact when compared to conventional instrumentation. Three moderate quality studies and one low quality study found similar results with no significant difference between both treatment groups. There was no evidence to demonstrate a clinically relevant difference in surgical time or shorter length of stay when comparing both groups. One moderate quality study (Boonen 2013) found no difference in hospital length of stay between both groups. The work group recognizes that there are scenarios where patient specific instrumentation theoretically could be considered but the evidence is insufficient to make a recommendation. ��POSSIBLE HARMS OF IMPLEMENTATION There are no known harms associated with implementing this recommendation. FUTURE RESEARCH Further study into the impact of patient specific cutting guides on blood loss and potential transfusion rates would be appropriate. � Boonen,B., Schotanus,M.G.M., Kerens,B., van der Weegen,W., van Drumpt,R.A.M., Kort,N.P. Intra-operative results and radiological outcome of conventional and patient-specific surgery in total knee arthroplasty: A multicentre, randomised controlled trial. Knee Surg.Sports Traumatol.Arthrosc. 2013/10; 10: 2206-2212Pfitzner,T., Abdel,M.P., von,Roth P., Perka,C., Hommel,H. Small improvements in mechanical axis alignment achieved with MRI versus CT-based patient-specific instruments in TKA: a randomized clinical trial. Clin.Orthop. 2014; 10: 2913-2922Pietsch,M., Djahani,O., Zweiger,C., Plattner,F., Radl,R., Tschauner,C., Hofmann,S. Custom-fit minimally invasive total knee arthroplasty: Effect on blood loss and early clinical outcomes. Knee Surg.Sports Traumatol.Arthrosc. 2013/10; 10: 2234-2240  
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PATIENT SPECIFIC INSTRUMENTATION: 
TRANSFUSIONS AND COMPLICATIONS
 Moderate evidence supports not using patient specific instrumentation 

compared to conventional instrumentation for total knee arthroplasty (TKA) 
because there is no difference in transfusions or complications.

Presenter
Presentation Notes
RATIONALETwo high quality studies (Pfitzner 2014 and Pietsch 2013) demonstrated no difference in knee society and visual analog pain scores between patient specific cutting guides and conventional instrumentation. Both studies also found no difference in knee society function score and one study (Pfitzner 2014) additionally found no difference in the overall WOMAC score. There was heterogeneity in outcomes regarding perioperative blood loss with Pietsch 2013 demonstrating a clinically significant difference in perioperative blood loss, however, no impact in the drop in hgb and need for transfusion. This indicates that while there is some improvement in blood loss in patients who receive patient specific instrumentation there was no significant clinical impact when compared to conventional instrumentation. Three moderate quality studies and one low quality study found similar results with no significant difference between both treatment groups. There was no evidence to demonstrate a clinically relevant difference in surgical time or shorter length of stay when comparing both groups. One moderate quality study (Boonen 2013) found no difference in hospital length of stay between both groups. The work group recognizes that there are scenarios where patient specific instrumentation theoretically could be considered but the evidence is insufficient to make a recommendation. ��POSSIBLE HARMS OF IMPLEMENTATION There are no known harms associated with implementing this recommendation. FUTURE RESEARCH Further study into the impact of patient specific cutting guides on blood loss and potential transfusion rates would be appropriate. � Boonen,B., Schotanus,M.G.M., Kerens,B., van der Weegen,W., van Drumpt,R.A.M., Kort,N.P. Intra-operative results and radiological outcome of conventional and patient-specific surgery in total knee arthroplasty: A multicentre, randomised controlled trial. Knee Surg.Sports Traumatol.Arthrosc. 2013/10; 10: 2206-2212Pfitzner,T., Abdel,M.P., von,Roth P., Perka,C., Hommel,H. Small improvements in mechanical axis alignment achieved with MRI versus CT-based patient-specific instruments in TKA: a randomized clinical trial. Clin.Orthop. 2014; 10: 2913-2922Pietsch,M., Djahani,O., Zweiger,C., Plattner,F., Radl,R., Tschauner,C., Hofmann,S. Custom-fit minimally invasive total knee arthroplasty: Effect on blood loss and early clinical outcomes. Knee Surg.Sports Traumatol.Arthrosc. 2013/10; 10: 2234-2240  
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DRAINS

 Strong evidence supports not using a drain with total knee arthroplasty (TKA) 
because there is no difference in complications or outcomes.

Strength of Recommendation: Strong  

Presenter
Presentation Notes
RATIONALEFour high-quality studies and three moderate-quality studies were reviewed. These studies showed no difference in multiple measures including VTE, infection, swelling, blood transfusions, hematoma formation, range of motion, length of stay, pain or reoperation between the treatment groups. One high quality study demonstrated a significantly greater need for manipulation (8 % vs. 0 %, P-value<0.05) in patients who did not receive a drain (Esler, 2003). Two high-quality studies reported significantly higher transfusion rates in patients who received a drain (Esler, 2003 and Li 2011). Two high-quality studies found no difference in transfusion rates in the presence or absence of a drain (Ritter 1994 and Jenny 2001). Meta-analysis of the included studies did not show significant differences in infection or flexion range of motion in the presence or absence of a drain. One study (Niskanen 2000) suggested that there may be more wound drainage in patients without a drain. All studies were relatively small ranging from 20 – 50 patients per treatment group with the exception of one high-quality study with 138 patients per treatment group (Ritter 1994). ��POSSIBLE HARMS OF IMPLEMENTATION Potential harms include increased incidence of knee stiffness requiring manipulation with resultant poor range of motion, and increased wound drainage. FUTURE RESEARCH This is an ideal topic for a large, prospective, multi-centered randomized clinical trial. If appropriately risk adjusted, data from large registries could also be of value. Particular focus could be given to evaluation of patient-reported outcomes, infection, and long-term functional outcomes including range of motion. � Esler,C.N.A., Blakeway,C., Fiddian,N.J. The use of a closed-suction drain in total knee arthroplasty. Journal of Bone and Joint Surgery - Series B 2003; 2: 215-217Jenny,J.Y., Boeri,C., Lafare,S. No drainage does not increase complication risk after total knee prosthesis implantation: a prospective, comparative, randomized study. Knee Surg Sports Traumatol.Arthrosc. 2001/9; 5: 299-301Li,C., Nijat,A., Askar,M. No clear advantage to use of wound drains after unilateral total knee arthroplasty: a prospective randomized, controlled trial. J Arthroplasty 2011/6; 4: 519-522Niskanen,R.O., Korkala,O.L., Haapala,J., Kuokkanen,H.O., Kaukonen,J.P., Salo,S.A. Drainage is of no use in primary uncomplicated cemented hip and knee arthroplasty for osteoarthritis: a prospective randomized study. J Arthroplasty 2000/8; 5: 567-569Ritter,M.A., Keating,E.M., Faris,P.M. Closed wound drainage in total hip or total knee replacement. A prospective, randomized study. J Bone Joint Surg Am 1994/1; 1: 35-38 
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CRYOTHERAPY DEVICES

 Moderate evidence supports that cryotherapy devices after knee arthroplasty 
(KA) do not improve outcomes.

Presenter
Presentation Notes
RATIONALEThe literature extraction and review revealed one high quality study, two moderate quality studies, and one low quality study. The high quality study (Ivey 1994) used a cryotherapy sleeve on all of the patients and randomized the target temperatures up to including 70°F. There was no evidence for dose dependent differences in need for pain medication including the control of 70°F. There is some issue with this control, in that it does have a cooling effect. As the only high level study it falls to a moderate level of evidence for this guideline. Of the two moderate quality studies that used cryotherapy, one (Holmstram 2005) consisted of postoperative unicompartmental knees that were randomized between epidural anesthesia, cryotherapy, and a third arm that does not document the use of simple cold packs/ice. It reported less pain medication consumption in the two treatment arms. The second of the moderate quality studies (Su 2012) compared cryotherapy/compression to cryotherapy alone, including the early post-discharge period, and showed no significant outcome differences other than less overall narcotics used over the broad period of the first two weeks and higher levels of patient satisfaction. The study involved 11 sites and the patients could not be blinded to treatment. One low quality study (Theinpoint, 2014) demonstrated less flexion in the cryotherapy group at an intermediate time period; this was attributed to the patient having less freedom to bend their knee while in the device. The lack of dose effect in reducing narcotic consumption in the high level study contradicts the findings in the two relevant moderate level studies, both of which were not internally supported by significant differences in visual analogue pain scales. There were no other significant differences in other outcomes in the two relevant moderate studies. ��POSSIBLE HARMS OF IMPLEMENTATION Frostbite (cold burn) is a potential harm for the use of cryotherapy. It is possible that a unique patient population at risk for complications from pain medication might benefit from less narcotic consumption in the early post-operative period using cryotherapy. FUTURE RESEARCH The varied temperature study (Ivey 1994) could be replicated with larger numbers to confirm the lack of dose effect from the cooling mechanisms. A larger multi-center study that compared simple cold packs or ice with cryotherapy devices and also followed the patients for a longer period of time will be very valuable. Using patient reported outcomes in addition to satisfaction scores to measure differences between the groups will be appropriate. Further randomized controlled trials of the use of compression in cryotherapy compared to standard treatments (cryotherapy alone or compression alone) would be appropriate.  � Holmstrom,A., HÃ¤rdin,B.C. Cryo/Cuff compared to epidural anesthesia after knee unicompartmental arthroplasty: a prospective, randomized and controlled study of 60 patients with a 6-week follow-up. The Journal of arthroplasty 2005; 0: 316-321Ivey,M., Johnston,R.V., Uchida,T. Cryotherapy for postoperative pain relief following knee arthroplasty. J Arthroplasty 1994/6; 3: 285-290Su,E.P., Perna,M., Boettner,F., Mayman,D.J., Gerlinger,T., Barsoum,W., Randolph,J., Lee,G. A prospective, multi-center, randomised trial to evaluate the efficacy of a cryopneumatic device on total knee arthroplasty recovery. J Bone Joint Surg Br 2012/11; 11: 153-156Thienpont,E. Does advanced cryotherapy reduce pain and narcotic consumption after knee arthroplasty?. Clin Orthop Relat Res 2014/11; 11: 3417-3423  
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CONTINUOUS PASSIVE MOTION (CPM)

 Strong evidence supports that CPM after knee arthroplasty (KA) does not 
improve outcomes. 

Presenter
Presentation Notes
RATIONALE 003, Chan 2013, Herbold 2014, MacDonald 2000, Montgomery 1996) compared the utilization of continuous passive motion during hospital stay to no utilization of continuous passive motion. The combined results provide strong evidence that the surgical outcomes for those who used continuous passive motion are not better than for those who did not use continuous passive motion. Five of the seven studies measured outcomes of physical function and quality of life. Beaupre et al, Denis et al, Herbold et al, and MacDonald et al found no significant differences in a gamut of outcomes (WOMAC, SF-36, Timed “up + go” [TUG], functional independence measure [FIM], and Knee Society Score). Chen et al reported better quality of life in the group that did not use continuous passive motion. Knee range of motion was investigated by Beaupre et al, Denis et al, and Chen et al. Meta-analysis showed no differences in knee range of motion. Complications were evaluated by Beaupre et al and Denis et al and were not statistically different between groups. Beaupra et al, Can et al, Chen et al, MacDonald et al, and Montgomery et al demonstrated that pain and stiffness were not decreased by CPM, whereas Denis et al reported significantly less pain in the continuous passive motion group (12 points difference in VAS ranging from 0-100). Meta-analysis from Denis et al, Herbold et al, and Montgomery et al showed no differences in length of hospital stay. One high quality study (Lenssen 2008) demonstrated no statistically significant benefits in functional outcome scores or range of motion with the use of continuous passive motion in conjunction with physical therapy compared to physical therapy alone. The continuous passive motion was used for 17 consecutive days after surgery (about 2 weeks after discharge). POSSIBLE HARMS OF IMPLEMENTATION There are no known harms associated with implementing this recommendation. FUTURE RESEARCHThe strong evidence indicated that no further research is needed on the routine use of continuous passive motion after total knee arthroplasty, but there are patients who are at significant risk of postoperative stiffness, for whom additional studies are appropriate. Continued comparative multicenter prospective studies may further define optimal postoperative rehabilitation after total knee arthroplasty. Beaupre,L.A., Davies,D.M., Jones,C.A., Cinats,J.G. Exercise combined with continuous passive motion or slider board therapy compared with exercise only: a randomized controlled trial of patients following total knee arthroplasty. Phys.Ther. 2001; 0: 1029-1037Can,F., Alpaslan,M. Continuous passive motion on pain management in patients with total knee arthroplasty. Pain Clinic 2003; 4: 479-485Chen,L.H., Chen,C.H., Lin,S.Y., Chien,S.H., Su,J.Y., Huang,C.Y., Wang,H.Y., Chou,C.L., Tsai,T.Y., Cheng,Y.M., Huang,H.T. Aggressive continuous passive motion exercise does not improve knee range of motion after total knee arthroplasty. J Clin Nurs. 2013/2; 3: 389-394Denis,M., Moffet,H., Caron,F., Ouellet,D., Paquet,J., Nolet,L. Effectiveness of continuous passive motion and conventional physical therapy after total knee arthroplasty: a randomized clinical trial. Phys Ther 2006/2; 2: 174-185Herbold,J.A., Bonistall,K., Blackburn,M., Agolli,J., Gaston,S., Gross,C., Kuta,A., Babyar,S. Randomized controlled trial of the effectiveness of continuous passive motion after total knee replacement. Arch Phys Med Rehabil 2014/7; 7: 1240-1245Lenssen,T.A., van Steyn,M.J., Crijns,Y.H., Waltje,E.M., Roox,G.M., Geesink,R.J., van den Brandt,P.A., de Bie,R.A. Effectiveness of prolonged use of continuous passive motion (CPM), as an adjunct to physiotherapy, after total knee arthroplasty. BMC Musculoskelet.Disord. 2008; 0: 60-MacDonald,S.J., Bourne,R.B., Rorabeck,C.H., McCalden,R.W., Kramer,J., Vaz,M. Prospective randomized clinical trial of continuous passive motion after total knee arthroplasty. Clin Orthop Relat Res. 2000/11; 380: 30-35Montgomery,F., Eliasson,M. Continuous passive motion compared to active physical therapy after knee arthroplasty: similar hospitalization times in a randomized study of 68 patients. Acta Orthop Scand. 1996/2; 1: 7-9 
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POSTOPERATIVE MOBILIZATION: LENGTH OF STAY

 Strong evidence supports that rehabilitation started on the day of the total 
knee arthroplasty (TKA) reduces length of hospital stay.

Presenter
Presentation Notes
RATIONALE Two high quality studies (Labraca et al 2011; Larsen et al 2008) investigated the effects of starting rehabilitation on the day of surgery compared to delayed rehabilitation (start on the day after surgery or later). Labraca et al compared a group who initiated rehabilitation within the first 24 hours post-surgery to a control group who remained at rest during the first 24 hours and started rehabilitation after that. They found that the group who started rehabilitation within 24 hours had fewer days of hospital stay, reduced pain, and improved physical function (balance, muscle strength and range of knee motion). Larsen et al compared an intervention group who received a new accelerated peri-operative protocol compared to a control group who received conventional perioperative procedure. The accelerated protocol aimed to mobilize the patient in bed and out of bed in the day of surgery and progressed to four hours out of bed (combination of physical and occupational therapy) on the first postoperative day, and eight hours of mobilization for the rest of the hospital stay. The control group started mobilization in and out of bed on the day after surgery and increased mobilization according to patient’s state. The accelerated protocol also included education, pain relief, nausea control, nutrition, and elimination. The study found that the accelerated group had less length of stay as compared to the control group. Quality of life was not different between the groups. POSSIBLE HARMS OF IMPLEMENTATION Although there are no known harms associated with implementing this recommendation, the promotion of early and accelerated rehabilitation depends on hospital support to accessible rehabilitation services; and cohesive coordination between surgeons, anesthesiologists, nurses, and physical therapists to manage pain, nausea, orthostatic intolerance, and other hindrances to early mobilization. FUTURE RESEARCHProspective randomized trials to evaluate the dose-response of rehabilitation protocols during hospital stay to decrease variability of care. There is no consistency in the amount of rehabilitation during acute care - protocols have varied from as low as 20 minutes to as high as eight hours per day of rehabilitative care.Labraca,N.S., Castro-Sanchez,A.M., Mataran-Penarrocha,G.A., Arroyo-Morales,M., Sanchez-Joya,Mdel M., Moreno-Lorenzo,C. Benefits of starting rehabilitation within 24 hours of primary total knee arthroplasty: randomized clinical trial. Clin Rehabil. 2011/6; 6: 557-566Larsen,K., Sorensen,O.G., Hansen,T.B., Thomsen,P.B., Soballe,K. Accelerated perioperative care and rehabilitation intervention for hip and knee replacement is effective: a randomized clinical trial involving 87 patients with 3 months of follow-up. Acta Orthop 2008/4; 2: 149-159
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POSTOPERATIVE MOBILIZATION: PAIN AND FUNCTION

 Moderate evidence supports that rehabilitation started on day of total knee 
arthroplasty (TKA) compared to rehabilitation started on postop day 1 
reduces pain and improves function.

Presenter
Presentation Notes
RATIONALE Two high quality studies (Labraca et al 2011; Larsen et al 2008) investigated the effects of starting rehabilitation on the day of surgery compared to delayed rehabilitation (start on the day after surgery or later). Labraca et al compared a group who initiated rehabilitation within the first 24 hours post-surgery to a control group who remained at rest during the first 24 hours and started rehabilitation after that. They found that the group who started rehabilitation within 24 hours had fewer days of hospital stay, reduced pain, and improved physical function (balance, muscle strength and range of knee motion). Larsen et al compared an intervention group who received a new accelerated peri-operative protocol compared to a control group who received conventional perioperative procedure. The accelerated protocol aimed to mobilize the patient in bed and out of bed in the day of surgery and progressed to four hours out of bed (combination of physical and occupational therapy) on the first postoperative day, and eight hours of mobilization for the rest of the hospital stay. The control group started mobilization in and out of bed on the day after surgery and increased mobilization according to patient’s state. The accelerated protocol also included education, pain relief, nausea control, nutrition, and elimination. The study found that the accelerated group had less length of stay as compared to the control group. Quality of life was not different between the groups. POSSIBLE HARMS OF IMPLEMENTATION Although there are no known harms associated with implementing this recommendation, the promotion of early and accelerated rehabilitation depends on hospital support to accessible rehabilitation services; and cohesive coordination between surgeons, anesthesiologists, nurses, and physical therapists to manage pain, nausea, orthostatic intolerance, and other hindrances to early mobilization. FUTURE RESEARCHProspective randomized trials to evaluate the dose-response of rehabilitation protocols during hospital stay to decrease variability of care. There is no consistency in the amount of rehabilitation during acute care - protocols have varied from as low as 20 minutes to as high as eight hours per day of rehabilitative care.Labraca,N.S., Castro-Sanchez,A.M., Mataran-Penarrocha,G.A., Arroyo-Morales,M., Sanchez-Joya,Mdel M., Moreno-Lorenzo,C. Benefits of starting rehabilitation within 24 hours of primary total knee arthroplasty: randomized clinical trial. Clin Rehabil. 2011/6; 6: 557-566Larsen,K., Sorensen,O.G., Hansen,T.B., Thomsen,P.B., Soballe,K. Accelerated perioperative care and rehabilitation intervention for hip and knee replacement is effective: a randomized clinical trial involving 87 patients with 3 months of follow-up. Acta Orthop 2008/4; 2: 149-159



© 2019 American Academy of Orthopaedic Surgeons 

EARLY STAGE SUPERVISED EXERCISE PROGRAM: FUNCTION

 Moderate evidence supports that a supervised exercise program during the 
first two months after total knee arthroplasty (TKA) improves physical 
function.

Presenter
Presentation Notes
RATIONALE One high quality study (Evgeniadis 2008) and one moderate quality study (Akbaba 2014) investigated supervised exercise programs started after hospital discharge compared to no exercise or minimal exercise during the first two months after surgery. Evgeniadis et al compared a group of patients post total knee arthroplasty who received a home exercise program of eight weeks (three times a week) that consisted of lower extremity strength training, to a group who did not receive supervised exercises. The exercise group had significantly better physical function and knee flexion and extension range of motion. Akbaba et al compared a group of patients with bilateral total knee arthroplasty who received a month of intensive supervised rehabilitation (two times a week for one hour) to a control group who received supervised rehabilitation once every 15 days. The intense supervised group had less pain and stiffness, and better balance and physical function than the control group. Two high quality studies (Liao 2013, Moffet 2004) and one moderate quality study (Valtonen 2010) investigated supervised intensive exercise programs started two or more months after surgery (late stage post total knee arthroplasty) compared to no or less exercise. Liao et al compared a group who performed functional exercise supplemented with balance training to a group who performed functional training only. The exercise programs lasted eight weeks and started two months post-surgery. The group who received a combination of functional and balance exercises had better patient reported and performance-based outcomes of physical function. Moffet et al compared a group who received intensive functional training during eight weeks to a standard care group who received minimal rehabilitative care. Pain and emotional health was significantly better in the intensive functional training group at 4 and 6 months, but the effects were no longer significant at the 12 months’ time point. Valtonen et al compared a group who performed a high-intensity progressive aquatic resistance training of six week duration that started at least four months after surgery to a control group who did not exercise. The outcomes of both groups were similar. POSSIBLE HARMS OF IMPLEMENTATION There are no risks or Harms with implementation FUTURE RESEARCHContinued comparative studies of supervised exercise programs that are aligned with recommendations from national guidelines. Future research from multi-site studies utilizing a standardized training program with large populations of patients with co-existing chronic conditions. In addition, there is a need to investigate protocols (i.e., exercise type, intensity), delivery of interventions (i.e., more emphasis during early stage versus late stage), and strategies to improve adherence to optimize outcome. Future research should also address the influence of physical activity on prevention of weight gain and on survival of prosthesis. Issues of cost and cost-effectiveness should be incorporated into future clinical studies. Akbaba,Y.A., Yeldan,I., Guney,N., Ozdincler,A.R. Intensive supervision of rehabilitation programme improves balance and functionality in the short term after bilateral total knee arthroplasty. Knee Surg Sports Traumatol.Arthrosc. 2014/7/20; 0: -Evgeniadis,G., Beneka,A., Malliou,P., Mavromoustakos,S., Godolias,G. Effects of pre- or postoperative therapeutic exercise on the quality of life, before and after total knee arthroplasty for osteoarthritis. Journal of Back and Musculoskeletal Rehabilitation 2008; 3: 161-169Liao,C.D., Liou,T.H., Huang,Y.Y., Huang,Y.C. Effects of balance training on functional outcome after total knee replacement in patients with knee osteoarthritis: a randomized controlled trial. Clin Rehabil. 2013/8; 8: 697-709Moffet,H., Collet,J.P., Shapiro,S.H., Paradis,G., Marquis,F., Roy,L. Effectiveness of intensive rehabilitation on functional ability and quality of life after first total knee arthroplasty: A single-blind randomized controlled trial. Arch Phys Med Rehabil. 2004/4; 4: 546-556Valtonen,A., Poyhonen,T., Sipila,S., Heinonen,A. Effects of aquatic resistance training on mobility limitation and lower-limb impairments after knee replacement. Arch Phys Med Rehabil. 2010/6; 6: 833-839
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EARLY STAGE SUPERVISED EXERCISE PROGRAM: PAIN

 Limited evidence supports that a supervised exercise program during the 
first two months after total knee arthroplasty (TKA) decreases pain.

Strength of Recommendation: Limited 

Presenter
Presentation Notes
RATIONALE One high quality study (Evgeniadis 2008) and one moderate quality study (Akbaba 2014) investigated supervised exercise programs started after hospital discharge compared to no exercise or minimal exercise during the first two months after surgery. Evgeniadis et al compared a group of patients post total knee arthroplasty who received a home exercise program of eight weeks (three times a week) that consisted of lower extremity strength training, to a group who did not receive supervised exercises. The exercise group had significantly better physical function and knee flexion and extension range of motion. Akbaba et al compared a group of patients with bilateral total knee arthroplasty who received a month of intensive supervised rehabilitation (two times a week for one hour) to a control group who received supervised rehabilitation once every 15 days. The intense supervised group had less pain and stiffness, and better balance and physical function than the control group. Two high quality studies (Liao 2013, Moffet 2004) and one moderate quality study (Valtonen 2010) investigated supervised intensive exercise programs started two or more months after surgery (late stage post total knee arthroplasty) compared to no or less exercise. Liao et al compared a group who performed functional exercise supplemented with balance training to a group who performed functional training only. The exercise programs lasted eight weeks and started two months post-surgery. The group who received a combination of functional and balance exercises had better patient reported and performance-based outcomes of physical function. Moffet et al compared a group who received intensive functional training during eight weeks to a standard care group who received minimal rehabilitative care. Pain and emotional health was significantly better in the intensive functional training group at 4 and 6 months, but the effects were no longer significant at the 12 months’ time point. Valtonen et al compared a group who performed a high-intensity progressive aquatic resistance training of six week duration that started at least four months after surgery to a control group who did not exercise. The outcomes of both groups were similar. POSSIBLE HARMS OF IMPLEMENTATION There are no risks or Harms with implementation FUTURE RESEARCHContinued comparative studies of supervised exercise programs that are aligned with recommendations from national guidelines. Future research from multi-site studies utilizing a standardized training program with large populations of patients with co-existing chronic conditions. In addition, there is a need to investigate protocols (i.e., exercise type, intensity), delivery of interventions (i.e., more emphasis during early stage versus late stage), and strategies to improve adherence to optimize outcome. Future research should also address the influence of physical activity on prevention of weight gain and on survival of prosthesis. Issues of cost and cost-effectiveness should be incorporated into future clinical studies. Akbaba,Y.A., Yeldan,I., Guney,N., Ozdincler,A.R. Intensive supervision of rehabilitation programme improves balance and functionality in the short term after bilateral total knee arthroplasty. Knee Surg Sports Traumatol.Arthrosc. 2014/7/20; 0: -Evgeniadis,G., Beneka,A., Malliou,P., Mavromoustakos,S., Godolias,G. Effects of pre- or postoperative therapeutic exercise on the quality of life, before and after total knee arthroplasty for osteoarthritis. Journal of Back and Musculoskeletal Rehabilitation 2008; 3: 161-169Liao,C.D., Liou,T.H., Huang,Y.Y., Huang,Y.C. Effects of balance training on functional outcome after total knee replacement in patients with knee osteoarthritis: a randomized controlled trial. Clin Rehabil. 2013/8; 8: 697-709Moffet,H., Collet,J.P., Shapiro,S.H., Paradis,G., Marquis,F., Roy,L. Effectiveness of intensive rehabilitation on functional ability and quality of life after first total knee arthroplasty: A single-blind randomized controlled trial. Arch Phys Med Rehabil. 2004/4; 4: 546-556Valtonen,A., Poyhonen,T., Sipila,S., Heinonen,A. Effects of aquatic resistance training on mobility limitation and lower-limb impairments after knee replacement. Arch Phys Med Rehabil. 2010/6; 6: 833-839
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LATE STAGE POSTOPERATIVE SUPERVISED EXERCISE PROGRAM:
FUNCTION
 Limited evidence supports that selected patients might be referred to an 

intensive supervised exercise program during late stage post total knee 
arthroplasty (TKA) to improve physical function.

Strength of Recommendation: Limited 

Presenter
Presentation Notes
RATIONALE One high quality study (Evgeniadis 2008) and one moderate quality study (Akbaba 2014) investigated supervised exercise programs started after hospital discharge compared to no exercise or minimal exercise during the first two months after surgery. Evgeniadis et al compared a group of patients post total knee arthroplasty who received a home exercise program of eight weeks (three times a week) that consisted of lower extremity strength training, to a group who did not receive supervised exercises. The exercise group had significantly better physical function and knee flexion and extension range of motion. Akbaba et al compared a group of patients with bilateral total knee arthroplasty who received a month of intensive supervised rehabilitation (two times a week for one hour) to a control group who received supervised rehabilitation once every 15 days. The intense supervised group had less pain and stiffness, and better balance and physical function than the control group. Two high quality studies (Liao 2013, Moffet 2004) and one moderate quality study (Valtonen 2010) investigated supervised intensive exercise programs started two or more months after surgery (late stage post total knee arthroplasty) compared to no or less exercise. Liao et al compared a group who performed functional exercise supplemented with balance training to a group who performed functional training only. The exercise programs lasted eight weeks and started two months post-surgery. The group who received a combination of functional and balance exercises had better patient reported and performance-based outcomes of physical function. Moffet et al compared a group who received intensive functional training during eight weeks to a standard care group who received minimal rehabilitative care. Pain and emotional health was significantly better in the intensive functional training group at 4 and 6 months, but the effects were no longer significant at the 12 months’ time point. Valtonen et al compared a group who performed a high-intensity progressive aquatic resistance training of six week duration that started at least four months after surgery to a control group who did not exercise. The outcomes of both groups were similar. POSSIBLE HARMS OF IMPLEMENTATION There are no risks or Harms with implementation FUTURE RESEARCHContinued comparative studies of supervised exercise programs that are aligned with recommendations from national guidelines. Future research from multi-site studies utilizing a standardized training program with large populations of patients with co-existing chronic conditions. In addition, there is a need to investigate protocols (i.e., exercise type, intensity), delivery of interventions (i.e., more emphasis during early stage versus late stage), and strategies to improve adherence to optimize outcome. Future research should also address the influence of physical activity on prevention of weight gain and on survival of prosthesis. Issues of cost and cost-effectiveness should be incorporated into future clinical studies. Akbaba,Y.A., Yeldan,I., Guney,N., Ozdincler,A.R. Intensive supervision of rehabilitation programme improves balance and functionality in the short term after bilateral total knee arthroplasty. Knee Surg Sports Traumatol.Arthrosc. 2014/7/20; 0: -Evgeniadis,G., Beneka,A., Malliou,P., Mavromoustakos,S., Godolias,G. Effects of pre- or postoperative therapeutic exercise on the quality of life, before and after total knee arthroplasty for osteoarthritis. Journal of Back and Musculoskeletal Rehabilitation 2008; 3: 161-169Liao,C.D., Liou,T.H., Huang,Y.Y., Huang,Y.C. Effects of balance training on functional outcome after total knee replacement in patients with knee osteoarthritis: a randomized controlled trial. Clin Rehabil. 2013/8; 8: 697-709Moffet,H., Collet,J.P., Shapiro,S.H., Paradis,G., Marquis,F., Roy,L. Effectiveness of intensive rehabilitation on functional ability and quality of life after first total knee arthroplasty: A single-blind randomized controlled trial. Arch Phys Med Rehabil. 2004/4; 4: 546-556Valtonen,A., Poyhonen,T., Sipila,S., Heinonen,A. Effects of aquatic resistance training on mobility limitation and lower-limb impairments after knee replacement. Arch Phys Med Rehabil. 2010/6; 6: 833-839
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FUTURE RESEARCH – BMI, DIABETES, CHRONIC PAIN, CIRRHOSIS, HEPATITIS

• Future research can be directed in several directions. One direction would be the evaluation of 
patient’s outcomes and risks after they have had successful treatment of their co-morbidity. 
Examples would include patients successfully status post gastric bypass surgery or those 
patients treated for, and who have eradication of, hepatitis C. 

• Sub-group analysis of various levels of involvement of the above co-morbidities has been 
difficult because of smaller cohorts or the use of administrative data sets with only a few non-
discriminating utilized codes. Future research could be addressed towards utilization of more 
complex registry data to better define the marginal increase in risk and less good outcomes for 
patients with less severe expression of various co-morbidities. It could also address the creation 
of better models of risk adjustment for performance measures in such sub-groups versus those 
with more severe expression of disease. Careful analysis of risk category may also be helpful to 
assess if one or more component of the risk factor contributes significantly or may act as a 
surrogate (e.g. malnutrition in obesity). 
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Presentation Notes
FUTURE RESEARCH – BMI, DIABETES CHRONIC PAIN, CIRRHOSIS, HEPATITISFuture research can be directed in several directions. One direction would be the evaluation of patient’s outcomes and risks after they have had successful treatment of their co-morbidity. Examples would include patients successfully status post gastric bypass surgery or those patients treated for, and who have eradication of, hepatitis C. Sub-group analysis of various levels of involvement of the above co-morbidities has been difficult because of smaller cohorts or the use of administrative data sets with only a few non-discriminating utilized codes. Future research could be addressed towards utilization of more complex registry data to better define the marginal increase in risk and less good outcomes for patients with less severe expression of various co-morbidities. It could also address the creation of better models of risk adjustment for performance measures in such sub-groups versus those with more severe expression of disease. Careful analysis of risk category may also be helpful to assess if one or more component of the risk factor contributes significantly or may act as a surrogate (e.g. malnutrition in obesity). 
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FUTURE RESEARCH – PREOPERATIVE PHYSICAL THERAPY

 Further studies on rehabilitation pre-surgery should be aligned with exercise 
recommendations from national guidelines and use exercise programs 
sufficiently long to promote gradual progression and overload. Research could 
test the effect of pre surgical rehabilitation on cost and utilization of care after 
surgery. Future research could also test pre-operative rehabilitation on selected 
patient populations in whom TKA might be delayed due to co-existing 
morbidities such as obesity, diabetes, and musculoskeletal conditions 
associated to chronic pain. 

Presenter
Presentation Notes
FUTURE RESEARCH – PREOPERATIVE PHYSICAL THERAPYFurther studies on rehabilitation pre-surgery should be aligned with exercise recommendations from national guidelines and use exercise programs sufficiently long to promote gradual progression and overload. Research could test the effect of pre surgical rehabilitation on cost and utilization of care after surgery. Future research could also test pre-operative rehabilitation on selected patient populations in whom TKA might be delayed due to co-existing morbidities such as obesity, diabetes, and musculoskeletal conditions associated to chronic pain. 
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FUTURE RESEARCH – PERI-ARTICULAR LOCAL ANESTHETIC 
INFILTRATION
 Standardization of peri-articular infiltration (PAI) solutions and peripheral nerve 

block (PNB) protocols are needed before comparisons of PAI and PNB can be 
truly compared with each other and to neuraxial anesthesia such as epidural 
infusions.. The impact of periarticular injection for pain relief on day of surgery 
mobilization should also be further explored. 
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FUTURE RESEARCH – PERIPHERAL NERVE BLOCKADE (PNB)

 Additional prospective studies are needed to evaluate the long-term (>24-hour) 
analgesic benefits of peripheral nerve blockade; as well as their impact on 
functional outcomes. Future studies are also needed to compare peripheral 
nerve blockade to other modalities of perioperative analgesia (e.g., 
periarticular injection, neuraxial anesthesia).Future studies comparing the 
effectiveness of a single perioperative peripheral nerve block versus continuous 
infusion should be performed for standard outcomes. In addition, research 
should be done to evaluate effectiveness of combination sciatic and femoral 
nerve blocks compared to other peripheral block methods.
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FUTURE RESEARCH – NEURAXIAL ANESTHESIA 

 Additional comparative multicenter (high-quality) prospective studies 
evaluating the impact of intraoperative anesthetic technique on perioperative 
complications and outcomes are needed to further clarify if unique patient 
cohorts (e.g., patients with cardiopulmonary disease, obstructive sleep apnea, 
obesity) may benefit from neuraxial anesthesia.Future studies comparing the 
effectiveness of neuraxial anesthesia with periarticular injections and/or 
peripheral nerve blockade should be performed.
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FUTURE RESEARCH – TOURNIQUET BLOOD LOSS REDUCTION, 
PAIN REDUCTION, AND POSTOPERATIVE FUNCTION
 Continued prospective multicenter randomized studies with and without use of 

a tourniquet may show difference if more detailed patient reported outcomes 
instruments are utilized. Studies that included gradation of use of tourniquet or 
select times during the operation when utilized may demonstrate when 
tourniquet may be most beneficial. The work group also supports more high 
quality studies that take into consideration tourniquet use in the context of 
modern blood conservation protocols such as the addition of tranexamic acid. 
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FUTURE RESEARCH –TRANEXAMIC ACID

 The studies used to make this recommendation almost all have significant 
exclusion criteria, and this must be considered by the practitioner 
implementing the recommendation. The most common exclusion criteria were 
thromboembolic disorders, cerebrovascular conditions, and cardiovascular 
disorders. As tranexamic acid is renally excreted, its use must be modified or 
reconsidered in patients with poor renal function. Use of tranexamic acid in 
joint replacement surgery should be considered “off-label” as it is not explicitly 
FDA approved for this usage. FDA contraindications for its approved usages 
include: patients with acquired defective color vision, patients with 
subarachnoid hemorrhage, patients with active intravascular clotting, and in 
patients with hypersensitivity to tranexamic acid (accessdata.fda.gov).
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FUTURE RESEARCH – ANTIBIOTIC CEMENT

 adjusted, data from large registries could also be of value. These studies should 
focus on both routine use of antibiotics in the cement and use in high-risk 
patients. 
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FUTURE RESEARCH – CRUCIATE RETAINING ARTHROPLASTY

 Continued comparative multicenter prospective studies between PCR and PS 
simultaneous or staged total knee arthroplasty may further clarify the cohort of 
patients (e.g. subgroups with high deformities) for whom PCR or PS designs would be 
more beneficial. 
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FUTURE RESEARCH – POLYETHYLENE TIBIAL COMPONENTS

 Continued comparative studies between modern all-polyethylene and modular metal-
backed devices in knee arthroplasty will help to further define the utility of these 
component types, including evolving component designs (e.g. modular and monolithic) and 
newer materials (e.g. highly cross-linked and stabilized polyethylenes and porous metals). 
Future study should include larger patient numbers across specific patient subgroups that 
may help to identify patient-specific factors that may inform the decision to utilize a 
particular fixation technique, or to avoid complications associated with particular fixation 
strategies. Registry data and long-term studies (greater than ten years clinical follow up) 
should inform durability of particular components and may serve to analyze implant-specific 
complications and revision risk. Given some variability in the reported patient-reported 
outcome measures between treatment groups in particular high-quality studies, more 
clinical data may discern subtle differences in clinical outcomes based on the use of implant 
modularity. Issues of cost and cost-effectiveness should be incorporated into future clinical 
studies. 
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FUTURE RESEARCH – PATELLAR RESURFACING: PAIN & FUNCTION
AND REOPERATIONS
 Continued comparative large multicenter prospective studies between resurfaced 

and non-resurfaced patellae may elucidate superiority in more patient reported 
outcomes instruments. Also, future research should attempt to delineate which 
patients, with careful attention to age at total knee arthroplasty, may benefit from 
non-resurfacing of the patella. 

Presenter
Presentation Notes
FUTURE RESEARCH – PATELLAR RESURFACING: PAIN & FUNCTION AND REOPERATIONSContinued comparative large multicenter prospective studies between resurfaced and non-resurfaced patellae may elucidate superiority in more patient reported outcomes instruments. Also, future research should attempt to delineate which patients, with careful attention to age at total knee arthroplasty, may benefit from non-resurfacing of the patella. 
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FUTURE RESEARCH – CEMENTED COMPONENTS VERSUS 
CEMENTLESS COMPONENTS
 Standardization of peri-articular infiltration (PAI) solutions and peripheral nerve 

block (PNB) protocols are needed before comparisons of PAI and PNB can be truly 
compared with each other and to neuraxial anesthesia such as epidural infusions. 
The impact of periarticular injection for pain relief on day of surgery mobilization 
should also be further explored
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FUTURE RESEARCH – ALL CEMENTED COMPONENTS VERSUS 
HYBRID FIXATION
 Standardization of peri-articular infiltration (PAI) solutions and peripheral nerve 

block (PNB) protocols are needed before comparisons of PAI and PNB can be truly 
compared with each other and to neuraxial anesthesia such as epidural infusions. 
The impact of periarticular injection for pain relief on day of surgery mobilization 
should also be further explored
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FUTURE RESEARCH – BILATERAL TKA
 Continued comparative multicenter prospective studies between simultaneous 

bilateral or staged bilateral total knee arthroplasty may further clarify the cohort of 
patients for whom simultaneous bilateral total knee arthroplasty is high-risk. It is 
also recommended that future research focus on osteoarthritis versus inflammatory 
arthropathies, and if mixed patient populations are utilized, the results are 
segregated in the literature. 

 The ASA physical status classification system was devised by the American Society of 
Anesthesiologists (ASA) to assess a patient’s physical status prior to surgical 
intervention. In addition to ASA status, future research may include a more robust 
risk stratification to identify high-risk patients. 
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FUTURE RESEARCH – UKA: REVISIONS
DVT & MANIPULATION UNDER ANESTHESIA
UKA VERSUS OSTEOTOMY
 A larger prospective randomized trial comparing a modern unicompartmental knee 

arthroplasty to total knee arthroplasty stressing functional outcomes, early 
complications and morbidity, and survivorship are warranted. Randomized 
controlled trials of unicompartmental knee arthroplasty versus high tibial osteotomy 
in a younger population (ages 40 to 60) would be of value to assess the functional 
outcomes and survivorship of either of these procedures in that younger population. 
Careful analysis of registry data comparing unicompartmental knee arthroplasty to 
total knee arthroplasty is warranted. 
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FUTURE RESEARCH –
PERI-ARTICULAR LOCAL ANESTHETIC INFILTRATION
 Standardization of peri-articular infiltration (PAI) solutions and peripheral nerve 

block (PNB) protocols are needed before comparisons of PAI and PNB can be truly 
compared with each other and to neuraxial anesthesia such as epidural infusions.. 
The impact of periarticular injection for pain relief on day of surgery mobilization 
should also be further explored. 
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FUTURE RESEARCH – SURGICAL NAVIGATION

 The theoretical benefit of surgical navigation is to improve knee function and long-
term implant survival by improving the accuracy of alignment. No consensus on 
optimal knee alignment in total knee arthroplasty has been reached. However, 
coupling of surgical navigation data with registry implant longevity data has the 
potential to determine if surgical navigation improves implant longevity through 
alignment. The strong evidence indicates that no further research is needed on 
reviewed current surgical navigation methods. New surgical navigation methods will 
need randomized controlled trials to determine their effectiveness.
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FUTURE RESEARCH – PATIENT SPECIFIC INSTRUMENTATION: 
PAIN AND FUNCTION/TRANSFUSIONS AND COMPLICATIONS
 Further study into the impact of patient specific cutting guides on blood loss and 

potential transfusion rates would be appropriate. 
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FUTURE RESEARCH – DRAINS
 This is an ideal topic for a large, prospective, multi-centered randomized clinical trial. 

If appropriately risk adjusted, data from large registries could also be of value. 
Particular focus could be given to evaluation of patient-reported outcomes, 
infection, and long-term functional outcomes including range of motion. 
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FUTURE RESEARCH – CRYOTHERAPY DEVICES
 The varied temperature study (Ivey 1994) could be replicated with larger numbers to 

confirm the lack of dose effect from the cooling mechanisms. 
 A larger multi-center study that compared simple cold packs or ice with cryotherapy 

devices and also followed the patients for a longer period of time will be very 
valuable. Using patient reported outcomes in addition to satisfaction scores to 
measure differences between the groups will be appropriate. 

 Further randomized controlled trials of the use of compression in cryotherapy 
compared to standard treatments (cryotherapy alone or compression alone) would 
be appropriate. 
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FUTURE RESEARCH – CONTINUOUS PASSIVE MOTION
 The strong evidence indicated that no further research is needed on the routine use 

of continuous passive motion after total knee arthroplasty, but there are patients 
who are at significant risk of postoperative stiffness, for whom additional studies are 
appropriate. Continued comparative multicenter prospective studies may further 
define optimal postoperative rehabilitation after total knee arthroplasty. 
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FUTURE RESEARCH – POSTOPERATIVE MOBILIZATION
LENGTH OF STAY/PAIN AND FUNCTION
 Prospective randomized trials to evaluate the dose-response of rehabilitation 

protocols during hospital stay to decrease variability of care. There is no consistency 
in the amount of rehabilitation during acute care - protocols have varied from as low 
as 20 minutes to as high as eight hours per day of rehabilitative care.
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FUTURE RESEARCH – EARLY STAGE SUPERVISED EXERCISE 
PROGRAMS – FUNCTION AND PAIN
 Continued comparative studies of supervised exercise programs that are aligned 

with recommendations from national guidelines. Future research from multi-site 
studies utilizing a standardized training program with large populations of patients 
with co-existing chronic conditions. In addition, there is a need to investigate 
protocols (i.e., exercise type, intensity), delivery of interventions (i.e., more 
emphasis during early stage versus late stage), and strategies to improve adherence 
to optimize outcome. Future research should also address the influence of physical 
activity on prevention of weight gain and on survival of prosthesis. Issues of cost and 
cost-effectiveness should be incorporated into future clinical studies. 
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FUTURE RESEARCH – LATE STAGE SUPERVISED EXERCISE 
PROGRAMS – FUNCTION
 Continued comparative studies of supervised exercise programs that are aligned 

with recommendations from national guidelines. Future research from multi-site 
studies utilizing a standardized training program with large populations of patients 
with co-existing chronic conditions. In addition, there is a need to investigate 
protocols (i.e., exercise type, intensity), delivery of interventions (i.e., more 
emphasis during early stage versus late stage), and strategies to improve adherence 
to optimize outcome. Future research should also address the influence of physical 
activity on prevention of weight gain and on survival of prosthesis. Issues of cost and 
cost-effectiveness should be incorporated into future clinical studies. 
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FUTURE RESEARCH – LATE STAGE SUPERVISED EXERCISE PROGRAMS – FUNCTION Continued comparative studies of supervised exercise programs that are aligned with recommendations from national guidelines. Future research from multi-site studies utilizing a standardized training program with large populations of patients with co-existing chronic conditions. In addition, there is a need to investigate protocols (i.e., exercise type, intensity), delivery of interventions (i.e., more emphasis during early stage versus late stage), and strategies to improve adherence to optimize outcome. Future research should also address the influence of physical activity on prevention of weight gain and on survival of prosthesis. Issues of cost and cost-effectiveness should be incorporated into future clinical studies. .
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PLEASE CITE CLINICAL PRACTICE GUIDELINE AS:  

American Academy of Orthopaedic Surgeons Evidence-Based Clinical Practice 
Guideline on the Surgical Management of Osteoarthritis of the knee 
http://www.orthoguidelines.org/topic?id=1019. Published December 4, 2015. 
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AAOS Clinical Practice Guideline: Surgical Management of 
Osteoarthritis of the Knee Evidence-based Guideline
 Weber, Kristy L. MD; Jevsevar, David S. MD, MBA; McGrory, Brian J. MD, MS

 JAAOS - Journal of the American Academy of Orthopaedic Surgeons: August 2016 -
Volume 24 - Issue 8 - p e94–e96

 doi: 10.5435/JAAOS-D-16-00160
 Case Study
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HISTORY

 The patient is a 67-year-old woman who reports gradually worsening diffuse 
left knee pain over a 3-year period. She was walking 10 miles per week until 6 
months ago when she had to decrease her activity because of moderate to severe 
pain with weight bearing. She has a history of type 2 diabetes mellitus and has a 
body mass index of 33. She has no other significant past or current medical 
diagnoses, and she reports no history of trauma to the knee.
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PHYSICAL EXAMINATION

 Examination reveals a mild left knee effusion and increased tenderness over the 
medial joint line compared with the lateral joint line. Passive arc of motion of the left 
knee is 10° to 100° compared with 0° to 125° on the right side. The patient walks 
with a minimally antalgic gait on the left side without the use of an assistive device.
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IMAGING

 Standing AP, lateral, and Merchant 
radiographic views reveal moderate 
to severe tricompartmental 
degenerative changes with loss of 
joint space greatest in the medial 
and patellofemoral compartments 
and osteophyte formation (Figure 1)
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Standing AP, lateral, and Merchant radiographic views reveal moderate to severe tricompartmental degenerative changes with loss of joint space greatest in the medial and patellofemoral compartments and osteophyte formation (Figure 1).



Figure 1

AP (A), lateral (B), and Merchant view (C) radiographs 
demonstrating moderate to severe tricompartmental 
degenerative changes with loss of joint space greatest in 
the medial and patellofemoral compartments and 
osteophyte formation.
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INITIAL MANAGEMENT

 The patient started taking NSAIDS twice daily, with moderate relief of pain. 
She never used narcotic medications for her pain. She enrolled in a weight 
loss and structured physical therapy program and was able to decrease her 
body mass index to 28 while also strengthening her quadriceps. Good control 
of the diabetes mellitus was achieved and maintained. An intra-articular 
steroid injection provided 2 months of pain relief but the symptoms recurred, 
so she began to use a cane in her right hand when walking longer distances.
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The patient started taking NSAIDS twice daily, with moderate relief of pain. She never used narcotic medications for her pain. She enrolled in a weight loss and structured physical therapy program and was able to decrease her body mass index to 28 while also strengthening her quadriceps. Good control of the diabetes mellitus was achieved and maintained. An intra-articular steroid injection provided 2 months of pain relief but the symptoms recurred, so she began to use a cane in her right hand when walking longer distances.
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TOTAL KNEE ARTHROPLASTY

 The patient met with an orthopaedic surgeon to be evaluated for knee 
arthroplasty. Despite her efforts to manage the inflammation, decrease her 
weight, and control her diabetes, she reported more progressively painful 
symptoms and thus made the decision to proceed with surgical management 
of OA of the knee after discussion of the risks and benefits. In a shared 
decision-making discussion, the patient was offered the option of TKA 
because of the tricompartmental degenerative changes.
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Presentation Notes
The patient met with an orthopaedic surgeon to be evaluated for knee arthroplasty. Despite her efforts to manage the inflammation, decrease her weight, and control her diabetes, she reported more progressively painful symptoms and thus made the decision to proceed with surgical management of OA of the knee after discussion of the risks and benefits. In a shared decision-making discussion, the patient was offered the option of TKA because of the tricompartmental degenerative changes.The procedure was performed under spinal anesthesia with a supplemental adductor canal block for perioperative pain control and to minimize opiate usage. The surgeon opted not to use a thigh tourniquet during the procedure in order to maximize pain reduction and postoperative function. No drain was used in the surgical wound. Tranexamic acid was used to minimize postoperative blood loss.The implant used was a cemented, posterior stabilized design with all-polyethylene tibial and patellar components. No antibiotics were used in the cement. Neither surgical navigation nor patient-specific instrumentation was used.
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TOTAL KNEE ARTHROPLASTY

 The procedure was performed under spinal anesthesia with a supplemental 
adductor canal block for perioperative pain control and to minimize opiate 
usage. The surgeon opted not to use a thigh tourniquet during the procedure 
in order to maximize pain reduction and postoperative function. No drain was 
used in the surgical wound. Tranexamic acid was used to minimize 
postoperative blood loss.

 The implant used was a cemented, posterior stabilized design with all-
polyethylene tibial and patellar components. No antibiotics were used in the 
cement. Neither surgical navigation nor patient-specific instrumentation was 
used.
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The procedure was performed under spinal anesthesia with a supplemental adductor canal block for perioperative pain control and to minimize opiate usage. The surgeon opted not to use a thigh tourniquet during the procedure in order to maximize pain reduction and postoperative function. No drain was used in the surgical wound. Tranexamic acid was used to minimize postoperative blood loss.The implant used was a cemented, posterior stabilized design with all-polyethylene tibial and patellar components. No antibiotics were used in the cement. Neither surgical navigation nor patient-specific instrumentation was used.
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POSTOPERATIAVE MANAGEMENT

 An icepack was placed over the left knee each nursing shift to decrease 
swelling. A continuous passive motion machine was not used. Twice daily 
postoperative physical therapy with full weight bearing was initiated on the 
day of the surgery. She had no postoperative complications and required no 
blood transfusions based on a postoperative hemoglobin level of 9.6 mg/dL. 
She was discharged on postoperative day 3 and enrolled in an outpatient 
physical therapy structured exercise program 3 days per week.
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An icepack was placed over the left knee each nursing shift to decrease swelling. A continuous passive motion machine was not used. Twice daily postoperative physical therapy with full weight bearing was initiated on the day of the surgery. She had no postoperative complications and required no blood transfusions based on a postoperative hemoglobin level of 9.6 mg/dL. She was discharged on postoperative day 3 and enrolled in an outpatient physical therapy structured exercise program 3 days per week.
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OUTCOME

 At 3 months postoperatively, the patient is ambulating independently without 
assistive devices. She requires no pain medications and is maintaining a 
regular self-initiated exercise program at the local gym. The arc of motion for 
the left knee measures 0° to 120°. She is satisfied with the outcome of the 
TKA.

 The patient had preoperative preparation with risk mitigation and 
rehabilitation recommended using the best evidence as outlined in the AAOS 
Clinical Practice Guideline: Surgical Management of Osteoarthritis of the 
Knee: Evidence-based Guideline.
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At 3 months postoperatively, the patient is ambulating independently without assistive devices. She requires no pain medications and is maintaining a regular self-initiated exercise program at the local gym. The arc of motion for the left knee measures 0° to 120°. She is satisfied with the outcome of the TKA.The patient had preoperative preparation with risk mitigation and rehabilitation recommended using the best evidence as outlined in the AAOS Clinical Practice Guideline: Surgical Management of Osteoarthritis of the Knee: Evidence-based Guideline.
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SURGICAL MANAGEMENT OF OSTEOARTHRITIS OF THE KNEE CASE STUDIES

Appropriate use criteria (AUC) provide treatment recommendations on a patient-specific level using 
evidence from AAOS clinical practice guidelines, along with clinician expertise and experience. A 
multidisciplinary clinician writing panel creates realistic patient profiles who may present with a particular 
orthopaedic disease in a clinical setting. A separate multidisciplinary clinician voting panel uses a modified 
Delphi method to rate the appropriateness of various procedures for those patient profiles.

The American Academy of Orthopaedic Surgeons adopted the AUC for the Surgical Management of
Osteoarthritis of the Knee on December 9, 2016. This AUC was developed to improve patient care and 
obtain the best outcomes while considering the subtleties and distinctions necessary in making clinical 
decisions for the surgical management of osteoarthritis of the knee.  

The following three clinical scenarios demonstrate how the AUC can be used in the decision-making 
process.  Users can easily access this valuable tool via OrthoGuidlines
http://www.orthoguidelines.org/go/auc/default.cfm?auc_id=224989&actionxm=Terms
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Appropriate use criteria (AUC) provide treatment recommendations on a patient-specific level using evidence from AAOS clinical practice guidelines, along with clinician expertise and experience. A multidisciplinary clinician writing panel creates realistic patient profiles who may present with a particular orthopaedic disease in a clinical setting. A separate multidisciplinary clinician voting panel uses a modified Delphi method to rate the appropriateness of various procedures for those patient profiles.The American Academy of Orthopaedic Surgeons adopted the AUC for the Management of Carpal Tunnel Syndrome on December 9, 2016. This AUC was developed to improve patient care and obtain the best outcomes while considering the subtleties and distinctions necessary in making clinical decisions for the management of carpal tunnel syndrome.  The following three clinical scenarios demonstrate how the AUC can be used in the decision-making process.  Users can easily access this valuable tool via OrthoGuidlines http://www.orthoguidelines.org/go/auc/default.cfm?auc_id=224989&actionxm=Terms
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CASE 1 - HISTORY

A 33-year-old man presented with medial-sided right knee pain that had worsened over the previous year. 
The patient denied any recent trauma, and the knee pain had limited him to ambulating only short 
distances at a time (fewer than five blocks). He denied any specific mechanical symptoms, such as locking, 
buckling, or feelings of instability.
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A 33-year-old man presented with medial-sided right knee pain that had worsened over the previous year. The patient denied any recent trauma, and the knee pain had limited him to ambulating only short distances at a time (fewer than five blocks). He denied any specific mechanical symptoms, such as locking, buckling, or feelings of instability.
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CASE 1 – DISCUSSION

Based on the patient’s history, radiographs, and arthroscopic images, the physician felt that the patient 
was not a candidate for further cartilage restoration surgery. There were three surgical options to consider, 
however, with one Appropriate, one May Be Appropriate, and one Rarely Appropriate option. Based on the 
AUC Surgical Management of Osteoarthritis of the Knee, for this patient osteotomy was judged 
Appropriate (median score, 7) and UKA was judged May Be Appropriate (median score, 4). In this young 
patient with unicompartmental disease, TKA would be Rarely Appropriate (median score, 3).

The patient underwent opening wedge, high tibial osteotomy on his right knee. He completed a course of 
postoperative rehabilitation, and the osteotomy healed. The patient discontinued use of analgesic 
medications. At 2-year follow-up, the patient had returned to an active lifestyle and was coaching his 
children’s youth sports with minimal to no pain (Figure 1).
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Based on the patient’s history, radiographs, and arthroscopic images, the physician felt that the patient was not a candidate for further cartilage restoration surgery. There were three surgical options to consider, however, with one Appropriate, one May Be Appropriate, and one Rarely Appropriate option. Based on the AUC Surgical Management of Osteoarthritis of the Knee, for this patient osteotomy was judged Appropriate (median score, 7) and UKA was judged May Be Appropriate (median score, 4). In this young patient with unicompartmental disease, TKA would be Rarely Appropriate (median score, 3).The patient underwent opening wedge, high tibial osteotomy on his right knee. He completed a course of postoperative rehabilitation, and the osteotomy healed. The patient discontinued use of analgesic medications. At 2-year follow-up, the patient had returned to an active lifestyle and was coaching his children’s youth sports with minimal to no pain (Figure 1).



Figure 1

AP radiograph of the right knee 2 years after medial 
opening wedge osteotomy of the proximal tibia.

Copyright © 2019 by the American Academy of Orthopaedic Surgeons. 103

AAOS Appropriate Use Criteria:  Surgical Management of 
Osteoarthritis of the Knee

Manner, Paul A.; Tubb, Creighton C.; Levine, Brett R.
JAAOS - Journal of the American Academy of Orthopaedic 
Surgeons26(9):e194-e197, May 1, 2018.
doi: 10.5435/JAAOS-D-17-00425

https://journals.lww.com/jaaos/Fulltext/2018/05010/AAOS_Appropriate_Use_Criteria___Surgical.5.aspx


© 2019 American Academy of Orthopaedic Surgeons 

CASE 2 – HISTORY

A 50-year-old man presented with a 6-month history of activity-limiting knee pain. The pain worsened 
during that period, leading to a decreased ability of the patient to participate in his routine exercise 
regimen. He was an avid cyclist and swimmer.
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A 50-year-old man presented with a 6-month history of activity-limiting knee pain. The pain worsened during that period, leading to a decreased ability of the patient to participate in his routine exercise regimen. He was an avid cyclist and swimmer.
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CASE 2 – PHYSICAL EXAMINATION

When asked to define the pattern of pain, the patient pointed to the medial joint of the right knee with 
one finger. He indicated that he felt no pain throughout the rest of the knee. The patient did not have any 
symptoms of instability or mechanical dysfunction. Although he could walk with his spouse, he was limited 
to walks of a distance of ≤1 mile. Bracing, activity modification, NSAIDs, and corticosteroid injections had 
provided limited, temporary relief of the symptoms. Physical examination elicited knee ROM of zero 
degrees to 140°, isolated medial joint line tenderness, and a negative patellar grind test. Lachman, 
McMurray, and anteroposterior drawer tests were negative as well. AP, lateral, merchant, and mechanical 
axis radiographs of the right knee demonstrated isolated medial compartment OA and only 3° of varus
(Figure 2). The patient did not wish to continue receiving injections and taking medications to control his 
symptoms because he felt they were no longer providing adequate relief.
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When asked to define the pattern of pain, the patient pointed to the medial joint of the right knee with one finger. He indicated that he felt no pain throughout the rest of the knee. The patient did not have any symptoms of instability or mechanical dysfunction. Although he could walk with his spouse, he was limited to walks of a distance of ≤1 mile. Bracing, activity modification, NSAIDs, and corticosteroid injections had provided limited, temporary relief of the symptoms. Physical examination elicited knee ROM of zero degrees to 140°, isolated medial joint line tenderness, and a negative patellar grind test. Lachman, McMurray, and anteroposterior drawer tests were negative as well. AP, lateral, merchant, and mechanical axis radiographs of the right knee demonstrated isolated medial compartment OA and only 3° of varus (Figure 2). The patient did not wish to continue receiving injections and taking medications to control his symptoms because he felt they were no longer providing adequate relief.



Figure 2

Preoperative AP (A), lateral (B), merchant (C), and 
mechanical axis (D) radiographs of the right knee 
demonstrating isolated medial compartment 
osteoarthritis. D, Slight varus is evident.
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CASE 2 – DISCUSSION

Using the AUC Surgical Management of Osteoarthritis of the Knee, three options for surgical intervention 
were considered for this patient. According to the voting panel, two interventions would be considered 
May Be Appropriate for this active patient, whereas the other would be Rarely Appropriate. Both UKA 
(median score, 6) and osteotomy (median score, 4) met the threshold for May Be Appropriate. TKA, with a 
median score of 2, would be Rarely Appropriate.

The patient recovered well after undergoing medial UKA and resumed his cycling and swimming regimens 
(Figure 3). He was able to increase these activities during the first year postoperatively and take longer 
evening walks with his spouse.
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Using the AUC Surgical Management of Osteoarthritis of the Knee, three options for surgical intervention were considered for this patient. According to the voting panel, two interventions would be considered May Be Appropriate for this active patient, whereas the other would be Rarely Appropriate. Both UKA (median score, 6) and osteotomy (median score, 4) met the threshold for May Be Appropriate. TKA, with a median score of 2, would be Rarely Appropriate.The patient recovered well after undergoing medial UKA and resumed his cycling and swimming regimens (Figure 3). He was able to increase these activities during the first year postoperatively and take longer evening walks with his spouse.



Figure 3

AP (A), lateral (B), and merchant (C) views of the right knee 
of the patient shown in Figure 2 after a successful 
unicompartmental knee arthroplasty.
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CASE 3 – HISTORY

A 70-year-old man presented with a history of chronic left knee pain of 4 years’ duration that had 
worsened over time. At the time of this clinical visit he could walk no more than two blocks before having 
to stop because of pain. Although he had occasionally tried using a cane, he was able to ambulate without 
an assistive device despite the pain. To go up and down stairs, he used the banister and often took one 
step at a time. He could sit in a chair for >1 hour and could rise from the chair without using his arms. The 
patient scored his pain at rest as 3 out of 10. The pain increased in severity with weight bearing and 
activity, often reaching 5 to 7 out of 10 and, on rare occasions, a level of 10 of 10. The patient did not have 
a sense of knee instability but did feel as though the knee caught on occasion, with a resulting drastic 
increase in pain. His medical history included Crohn disease, sciatica, hearing loss, Meniere disease, 
depression, type 2 diabetes mellitus, hypertension, and hypercholesterolemia. He consumed 28 alcoholic 
drinks per week. Prior treatments included activity modification, intra-articular steroid and hyaluronic acid 
injections, NSAIDs, off-the-shelf bracing, and over-the-counter analgesics.
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A 70-year-old man presented with a history of chronic left knee pain of 4 years’ duration that had worsened over time. At the time of this clinical visit he could walk no more than two blocks before having to stop because of pain. Although he had occasionally tried using a cane, he was able to ambulate without an assistive device despite the pain. To go up and down stairs, he used the banister and often took one step at a time. He could sit in a chair for >1 hour and could rise from the chair without using his arms. The patient scored his pain at rest as 3 out of 10. The pain increased in severity with weight bearing and activity, often reaching 5 to 7 out of 10 and, on rare occasions, a level of 10 of 10. The patient did not have a sense of kneeinstability but did feel as though the knee caught on occasion, with a resulting drastic increase in pain. His medical history included Crohn disease, sciatica, hearing loss, Meniere disease, depression, type 2 diabetes mellitus, hypertension, and hypercholesterolemia. He consumed 28 alcoholic drinks per week. Prior treatments included activity modification, intra-articular steroid and hyaluronic acid injections, NSAIDs, off-the-shelf bracing, and over-the-counter analgesics.
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CASE 3 – PHYSICAL EXAMINATION

The patient exhibited left knee ROM of 5° to 110° as well as overall varus alignment. Substantial medial-
sided tenderness to palpation was elicited in the left knee, but the patient did not experience pain on the 
patellar grind test or laterally. The Lachman, McMurray, and anteroposterior drawer tests were negative. 
The knee exhibited stability under varus and valgus stress. Radiographic evaluation of the left knee 
included a weight-bearing AP view as well as lateral and Merchant views. Severe loss of medial 
compartment joint space was evident. A mechanical axis radiograph confirmed varus deformity of the right 
knee (Figure 4).
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The patient exhibited left knee ROM of 5° to 110° as well as overall varus alignment. Substantial medial-sided tenderness to palpation was elicited in the left knee, but the patient did not experience pain on the patellar grind test or laterally. The Lachman, McMurray, and anteroposterior drawer tests were negative. The knee exhibited stability under varus and valgus stress. Radiographic evaluation of the left knee included a weight-bearing AP view as well as lateral and Merchant views. Severe loss of medial compartment joint space was evident. A mechanical axis radiograph confirmed varus deformity of the right knee (Figure 4).



Figure 4

Bilateral mechanical axis radiograph demonstrating 
substantial osteoarthritis of the right knee, which is 
consistent with the patient’s history and physical 
examination.
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CASE 3 – DISCUSSION

After discussing the options with his treating physician, the patient elected to undergo surgery. On 
consulting the AUC, the physician found one treatment option recommended as Appropriate, one as May 
Be Appropriate, and one as Rarely Appropriate for this patient. With a median score of 8, TKA would be 
Appropriate given the constellation of findings in this case. UKA was deemed May Be Appropriate, with a 
median score of 5, whereas realignment osteotomy would be Rarely Appropriate, with a median score of 
1. The patient underwent TKA, which resulted in improved ROM as well as resolution of his knee pain 
(Figure 5).
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After discussing the options with his treating physician, the patient elected to undergo surgery. On consulting the AUC, the physician found one treatment option recommended as Appropriate, one as May Be Appropriate, and one as Rarely Appropriate for this patient. With a median score of 8, TKA would be Appropriate given the constellation of findings in this case. UKA was deemed May Be Appropriate, with a median score of 5, whereas realignment osteotomy would be Rarely Appropriate, with a median score of 1. The patient underwent TKA, which resulted in improved ROM as well as resolution of his knee pain (Figure 5).



Figure 5

AP radiograph of the right knee of the same patient shown 
in Figure 4 after a successful total knee arthroplasty.
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Search across all CPG and AUC 
Via a Single Keyword Search

Imaging
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Appropriate Use Criteria Tool
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The American Academy of Orthopaedic Surgeons began developing Appropriate Use Criterias in 2011 as a tool to implement Evidence-based Clinical Practice Guidelines. Appropriate Use Criteria are created to inform clinicians for whom a procedure should be done. This involves using clinician expertise and experience, in conjunction with the relevant evidence, to rate the appropriateness of various treatments in a set of hypothetical, but clinically realistic, patient scenarios.  Users can easily access this valuable tool via OrthoGuidlines.
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