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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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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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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
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What is Evidence-Based Medicine

What 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 research

It 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

© 2020 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 Experience
Best External Evidence, and
Patient Values and Expectations

All 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. 





IOM STANDARDS FOR DEVELOPING TRUSTWORTHY GUIDELINE

 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
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IOM Standards

When 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.




10. Communication, Dissemination, 
and Implementation
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CLINICAL PRACTICE GUIDELINE PROCESS FLOWCHART  

2. Formulate Work Group (WG):
Representatives from 

AAOS/BOS/BOC/Other 
Organizations as appropriate

WG members may have no relevant 
FCOI

5. Literature Search and Review:
Conduct systematic literature 

search, appraise quality of studies 
(staff); WG members review 
included literature for their 
assigned recommendations

3. Seek Input on Question Topics:
From patients, AAOS members, Key 
Informant Panel (a panel of content 

experts precluded from WG 
participation due to FCOI).

6. In-Person Final Meeting:
Develop Final Recommendations; 

Review quality appraisals and 
evidence tables. Assign a 

grade/rating for each based on 
evidence (WG). Completed both 

prior to and during final in-person 
meeting.4. In-Person Intro Meeting:

Formulate PICO Questions, 
Set Inclusion Criteria
(Completed by WG) 7. Review Period:

(3 weeks)
Nominated Specialty Society 

Representatives, AAOS BOD, AAOS 
CORQ, AAOS EBQV, AAOS BOC and 

BOS, Key Informant Panel 

8. Response to Revew and 
Revisions:

Chairs and AAOS Staff review and 
respond to review; revise the draft 

as needed; any revisions to 
recommendation language requires 

WG approval

9. Approval Process:
The final CPG is reviewed and 

approved by the WG, EBQV, CORQ, 
and the AAOS Board of Directors

1. Select CPG Topic

Presenter
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First Steps to Constructing a CPG 

Clinical Practice Guidelines (CPG) are prepared by physician CPG Development Groups (clinical experts) with the assistance of the AAOS Clinical Quality and Value (CQV) Department (methodologists) at the AAOS. CPGs can ask anywhere from 10-30 PICO questions, resulting in 10-30 separate literature reviews.

The initial step in creating Clinical Practice Guidelines is the nomination of CPG 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. 
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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.

The Following are examples of PICO questions that were used to define the literature search for the Clinical Practice Guideline on the Management of Distal Radius Fractures:

For patients who have been treated with a surgical intervention for distal radius fracture, does arthroscopic assistance result in significant different outcomes compared to those who receive no arthroscopic assistance?

For adult patients who are treated for distal radius fracture, does a home exercise program lead to different outcomes from supervised physical therapy or occupational therapy by a physical therapy or occupational therapy? 

Is there a difference in using opioids only compared to other pain management strategies (with or without opioid pain management) in the treatment of pain for operatively treated distal radius fracture? 

For patients diagnosed with distal radius fracture who were treated based on radiographic findings, does operative intervention lead to different outcomes than non-operative intervention? 

For adult patients with a distal radius fracture treated operatively or non-operatively, does the timing of wrist radiographs during and after treatment lead to different outcomes than limited ongoing radiographic evaluation? 

For patients treated operatively for distal radius fracture, do different operative methods lead to different outcomes?
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INCLUSION/EXCLUSION CRITERIA

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

Work group members define additional 
exclusion criteria based on PICO question

Presenter
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Study Selection Criteria:

A priori article inclusion criteria is constructed for all CPGs. 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 article report of a clinical study (studies using registry data can be included in a guideline if it is published in a peer-reviewed journal and meets all other inclusion criteria/quality standards). 

Retrospective non-comparative case series, medical records review, meeting abstracts, historical articles, editorials, letters, and commentaries are excluded. 

Confounded studies (i.e. studies that give patients the treatment of interest AND another treatment without appropriate sub-analysis or statistical adjustment) are excluded.

Case series studies that have non-consecutive enrollment of patients are excluded.

Controlled trials in which patients were not stochastically assigned to groups AND in which there was either a difference in patient characteristics or outcomes at baseline AND where the authors did not statistically adjust for these differences when analyzing the results are excluded.

All studies of “Very Low” quality of evidence (e.g. Level V) are excluded. 

Study must appear in a peer-reviewed publication

For any included study that uses “paper-and-pencil” outcome measures (e.g. Composite measures, SF-36, etc.), 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 We will only evaluate surrogate outcomes when no patient-oriented outcomes are available

Study Inclusion Criteria for the AAOS Management of Distal Radius Fractures Evidence-Based Clinical Practice Guideline also contained the following criteria which was customized by the Work Group:

Study must be of a “patient with Distal Radius Fracture”        
Study must be published in or after the year 2000 
Study should have 20 or more patients per group 
Consider all follow-up times 
 








LITERATURE SEARCHES  

• Databases used:
• MEDLINE
• EMBASE (Excerpta Medica dataBASE) 
• 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
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Literature Searches

The systematic review commences with a comprehensive search of the literature by the medical librarian. Articles considered are published in four electronic databases; EMBASE (Excerpta Medica dataBASE), MEDLINE, 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.   All databases were last searched on February 19, 2020 with limits for publication dates from 2000, the date of the last search, to present and English language.  The full search strategies are reported in eAppendix 1 of the guideline.
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RESULTS OF QUALITY ASSESSMENT:
STUDY ATTRITION FLOWCHART 

6,285 articles 
excluded from title 
and abstract review

7,123 abstracts 
reviewed. Final 

search performed on 
February 19, 2020

838 articles recalled 
for full text review

756 articles 
excluded after full 
text review for not 

meeting the a priori 
inclusion criteria or 
not best evidence 

available
82 articles included 
after full text review 
and quality analysis 
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Study Attrition Flowchart

The 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 Clinical Practice Guideline for the Management of Distal Radius Fractures. Of the initial 7,123 abstracts, only 82 were included after the full-text review and quality analysis.  The literature search strategies used to identify the abstracts are included in the eAppendix section of the guideline’s full text pdf and is available for review in AAOS’ OrthoGuidelines. 
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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 excluded articles can be viewed in eAppendix 1 of the guideline’s full text pdf.  All of the detailed data for each recommendation can be found via eAppendix2.



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
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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.



© 2020 American Academy of Orthopaedic Surgeons 

ST
RE

N
GT

H 
O

F 
RE

CO
M

M
EN

DA
TI

O
N

S STRENGTH
OVERALL 

STRENGTH OF 
EVIDENCE

OVERALL STRENGTH OF 
EVIDENCE STRENGTH VISUAL

STRONG STRONG
Two or more HIGH Strength Studies

with consistent findings for recommending for or against 
the intervention. Also requires no reasons to downgrade 

from the EtD framework

MODERATE MODERATE OR 
STRONG

Evidence from two or more MODERATE quality studies 
with consistent findings, or evidence from a single HIGH 

quality study for recommending for or against the 
intervention. Also requires no or minor concerns 

addressed in the EtD framework.

LIMITED LIMITED, MODERATE 
OR STRONG

Evidence from one or more “Low” quality
studies with consistent findings or evidence

from a single “Moderate” quality study
recommending for or against the intervention. Also, 

higher strength evidence can be downgraded to limited 
due to major concerns addressed in the EtD framework.

CONSENSUS NO RELIABLE 
EVIDENCE

There is no supporting evidence, or higher quality 
evidence was downgraded due to major concerns 
addressed in the EtD framework. In the absence of 

reliable evidence, the guideline workgroup is making a 
recommendation based on their clinical opinion.
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Defining the Strength of the Recommendations 

Judging the quality of evidence is only a steppingstone towards arriving at the strength of a clinical practice guideline 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 expresses the degree of confidence one can have in a recommendation. As such, the strength expresses how possible it is that a recommendation will be overturned by future evidence. It is very difficult for future evidence to overturn a recommendation that is based on many high quality randomized controlled trials that show a large effect. It is much more likely 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 given a “limited” strength.

To develop the strength of a recommendation, AAOS staff first assigned a preliminary strength for each recommendation that took only the final quality and the quantity of evidence as stated in the table. The recommendations can be further downgraded based on the Grading of Recommendations, Assessment, Development and Evaluation (GRADE) and Evidence to Decision (EtD) framework criteria. 

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. 





Incorporating the 
GRADE
Evidence to Decision 
Framework into 
Recommendation 
Strengths

• Benefits and Harms

• Certainty of Evidence

• Outcome Importance

• Cost Effectiveness 

• Acceptability and Feasibility

Presenter
Presentation Notes
The EtD framework allows the guideline workgroup to apply their clinical experience to determine the feasibility and acceptability of CPG recommendations in real world health care settings. The EtD is a balance between the rigid evidence rules of the systematic review and the real-world clinical expertise of the work group, which allows for a richer perspective, and will result in recommendations that are implementable and relevant to daily practice. The EtD allows the workgroup to consider possible harms of implementation that may not be well studied in RCTs. It also provides a structured and transparent way to describe how they arrived at the final strength of recommendation and allows readers to be better able to determine how the recommendation applies to their own clinical setting. For example, say that high quality studies show that a new imaging modality is good at diagnosing joint infection, but the technology is very expensive and is unlikely to be available at most community medical centers. 

After filling out the EtD form, the work group decides that the recommendation should be downgraded from high to limited because it is not feasible to implement in smaller hospitals due to cost. A reader from a small community hospital is now better able to decide if the recommendation can be implemented at his/her own institution. Conversely, a reader from a high-volume academic medical center that has the imaging technology may decide to apply the recommendation in his/her clinical practice.  
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WORDING THE FINAL RECOMMENDATIONS

GUIDELINE LANGUAGE STRENGTH OF RECOMMENDATION

In patients with [condition], X is 
recommended for… STRONG

In patients with [condition], X is suggested 
for… MODERATE

In patients with [condition], X is an option 
for… LIMITED

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

Presenter
Presentation Notes
Wording the Final Recommendations:

To prevent bias in the way recommendations are worded, the AAOS uses specific predetermined language stems that are governed by the level of evidence. Each recommendation is written using language that accounts for the final strength of the recommendation. This language, and the corresponding strength, is shown in the featured table.  Consensus based recommendations are made according to specific criteria as outlined in the guideline 
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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.
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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. Each recommendation is then voted upon by the work group, and voting follows a majority rules. If a majority rule is not obtained, the recommendation is not included in the guideline.  Any recommendation strength upgrade or downgrade based upon the EtD framework requires a super majority (75%) approval by the guideline workgroup.




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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Voting on the Recommendations 

The recommendations and their strength are voted on by the CPG work group members during the final meeting. If disagreement between the guideline work group occurs, there was further discussion to see whether the disagreement(s) could be resolved. Recommendations were approved and adopted in instances where a majority (60%) of the guideline work group voted to approve. Any recommendation strength upgrade or downgrade based upon the EtD framework requires a super majority (75%) approval by the guideline workgroup.


In the Management of Glenohumeral Joint Osteoarthritis Evidence-Based Clinical Practice Guideline, all recommendations received unanimous votes in favor of creation. 
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REVIEW PERIOD
 Specialty societies are solicited for 

nominations of reviewers approximately six 
weeks prior to final meeting

 CPG is also provided to:
• 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 into each CPG.

 Recommendation changes required a 
majority vote by work group

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

Presenter
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Peer Review

Following the final meeting, the CPG draft undergoes a 3-week review period for additional input from external content experts. Written comments are provided on the structured review form. All reviewers are required to disclose their conflicts of interest.

To guide who participates, the CPG work group identifies specialty societies at the introductory meeting. Organizations, not individuals, are specified.
 
The specialty societies are solicited for nominations of individual reviewers approximately six weeks before the final meeting. The review period is announced as it approaches, and others interested are able to volunteer to review the draft. The chairs of the guideline work group review the draft of the guideline prior to dissemination.

Some specialty societies (both orthopaedic and non-orthopaedic) ask their evidence-based practice (EBP) committee to provide review of the guideline. The organization is responsible for coordinating the distribution of our materials and consolidating their comments onto one form. The chair of the external EBP committees provides disclosure of their conflicts of interest (COI) and manages the potential conflicts of their members.
 
Again, the AAOS asks for comments to be assembled into a single response form by the specialty society and for the individual submitting the review to provide disclosure of potentially conflicting interests. The review stage gives external stakeholders an opportunity to provide evidence-based direction for modifications that they believe have been overlooked. Since the draft is subject to revisions until its approval by the AAOS Board of Directors as the final step in the guideline development process, confidentiality of all working drafts is essential.

The CPG is also provided to  members of the AAOS Board of Directors (BOD), members of the Council on Research and Quality (CORQ), members of the Board of Councilors (BOC), and members of the Board of Specialty Societies (BOS) and members of the Committee on Evidence-Based Quality and Value for review and comment. The CPG is automatically forwarded to the AAOS BOD and CORQ so that they may review it and provide comment prior to being asked to approve the document. Members of the BOC and BOS are solicited for interest. If they request to see the document, it is forwarded to them for comment. Based on these bodies, over 200 commentators have the opportunity to provide input.

The chairs of the guideline work group and the manager of the AAOS CQV unit drafts the initial responses to comments that address methodology. These responses are then reviewed by the chair and co-chair, who respond to questions concerning clinical practice and techniques. The Senior Manager of Clinical Quality and Value may provide input as well. All comments received and the initial drafts of the responses are also reviewed by all members of the guideline development group. All proposed changes to recommendation language as a result of the review period are based on the evidence. Final revisions are summarized in a report that is provided alongside the guideline document throughout the remainder of the approval processes and final publication


 

 




CLINICAL PRACTICE GUIDELINE FOR 
THE MANAGEMENT OF DISTAL 
RADIUS FRACTURES

 Based on a systematic review of published 
studies

 Addresses the treatment of patients with acute 
distal radius fractures in patients 18 years of 
age and older

 This guideline does not address distal radius 
malunion

 Highlights limitations in literature and areas 
requiring future research

 This guideline is intended to by used by 
orthopaedic surgeons and all qualified 
physicians managing patients with distal radius 
fractures
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OVERVIEW 

Intended Users 
This guideline is intended to be used by orthopaedic surgeons and all qualified physicians managing patients with acute distal radius fractures. Typically, orthopaedic surgeons will have completed medical training, including a qualified residency in orthopaedic surgery, and some may have completed additional sub-specialty training. It is also intended to serve as an information resource for professional healthcare practitioners and developers of practice guidelines and recommendations. 

Treatment for acute fracture of the distal radius is based on a shared decision-making process that includes discussion of available treatments, their evidentiary support, and the values and preferences of patients (Hand Surgery Quality Consortium, 2020). 

PATIENT POPULATION 
This document addresses the treatment of acute distal radius fracture in adults (defined as patients 18 years of age and older). 

BURDEN OF DISEASE
As one of the most common fractures in adults, distal radius fractures result in significant financial burden. For example, distal radius fractures account for almost 20% of fractures seen by physicians and is the second most common fracture experienced by older adults (Levin LS, 2017). In 2005 alone, the treatment for distal radius fractures in the elderly was estimated at $500 million. By 2025 this burden is expected to increase by 20% (Burge R, 2007). 

Etiology 
Distal radius fractures occur as a result of both high energy and low energy trauma. There is a bimodal distribution of distal radius fractures where high-energy fractures occur in younger persons (predominately male) and high and low-energy fractures occur in older persons (predominately female) (Chen NC, 2007) (Court-Brown CM, 2006). 

Incidence
Distal radius fracture is one of the most common fractures seen by orthopaedic surgeons with an incidence of 195.2/100,000 persons per year (Court-Brown CM, 2006). 

RISK FACTORS
Age (e.g. older women with osteoporosis) and sex (e.g. young males) are known risk factors for distal radius fracture in adults. Lifestyle can also have an influence on risk for distal radius fracture as playing/sporting activities and motor vehicle accidents are associated with distal radius fractures (MacIntyre N, 2016). 

EMOTIONAL AND PHYSICAL IMPACT
Acute distal radius fracture results in pain, limitations in function, stress, and the potential inability to work. Patients may be faced with substantial morbidity and stress/distress (e.g. financial distress) if fracture healing is delayed, there is permanent loss in function, or there is ongoing pain. Additionally, the time to return to normal function after appropriate treatment can be prolonged, and in some cases, never return to normal (MacDermid JC, 2003). 

POTENTIAL BENEFITS, HARMS, AND CONTRAINDICATIONS 
The aim of treatment is pain relief and return of function while weighing the risks and benefits of nonoperative and operative treatment. Therefore, an open shared decision-making process should be undertaken that includes available treatments and their respective risks and benefits, in the setting of the values and preferences of the individual patient (patient centered care) (Shapiro LM, 2019). 

FUTURE RESEARCH
The adoption of technology and novel treatments for distal radius fractures requires evidentiary support of efficacy and effectiveness while acknowledging cost and value. Likewise, current practice patterns, despite being practice norms, may not be supported as high-quality care, and should be evaluated by the same level of scrutiny. The systematic review for this guideline identified areas of care with conflicting evidence, and some areas of care where more focused clinical trials are needed. For example, our evaluation of the evidence for hand therapy after the treatment of distal radius fractures identified areas for potential future research, such as the benefit of supervised therapy for elderly patients with finger arthritis and preoperative stiffness.
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ARTHROSCOPIC ASSISTANCE

 Inconsistent evidence suggests no difference in outcomes between use of 
arthroscopic assistance and no arthroscopic assistance when treating patients 
for distal radius fractures.

Strength of Recommendation: Moderate  

Presenter
Presentation Notes
RATIONALE:
There was 1 high (Yamazaki, H 2015), and 2 moderate strength (Varitimidis, SE 2008 and Selles, CA ) studies evaluating the use of wrist arthroscopy as an adjunctive treatment for distal radius fracture fixation. Although many comparative studies have been done, the variability of study design, surgical indications, fracture classification systems and implants used makes interpretation of the literature challenging. Evaluation of these studies, however, does not show apparent treatment benefit for the use of wrist arthroscopy at the time of distal radius fracture fixation.
 
One high strength study (Yamazaki, H 2015 ) that specifically evaluated arthroscopic-aided reduction and fluoroscopy with fluoroscopy alone at the time of distal radius fracture fixation with volar locking plate technology did not show a significant difference in patient functional outcomes at 48 months. This finding is corroborated by a moderate quality study (Selles, CA 2019) that also compared the intraoperative use of wrist arthroscopy to remove fracture hematoma and debris with a similar cohort treated by open reduction and internal fixation. Here also, a significant difference in outcome could not be determined at 12 months. One moderate strength study (Varitimidis, SE 2008) did conclude that some parameters of radiographic outcome could be improved using a combination of distal radius fracture fixation, arthroscopic evaluation, and fragment-specific pinning and that these patients had improved clinical outcomes. 

Risks and Harms of Implementing this Recommendation 
There are no known harms associated with implementing this recommendation as it supports not using wrist arthroscopy during fixation of distal radius fracture. 

Future Research 
Continued high quality comparative studies that assess contemporary fracture care for specific fracture patterns and the adjunctive use of arthroscopy to improve fracture reduction, treatment of associated soft tissue injury, and implant position may further clarify the role (if any) of wrist arthroscopy in the treatment of specific patterns of distal radius fracture that requires operative treatment.  
 

Additional References:
Selles CA, Reerds STH, Roukema G, van der Vlies KH, Cleffken BI, Schep NWL. Relationship between plate removal and Soong grading following surgery for fractured distal radius. J Hand Surg Eur Vol. 2018;43(2):137-141. doi:10.1177/1753193417726636 
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HOME EXERCISE PROGRAM

 Inconsistent evidence suggests no difference in outcomes between a home 
exercise program and supervised therapy following treatment for distal radius 
fractures.

Strength of Recommendation: Limited 

Presenter
Presentation Notes
RATIONALE: 
Current evidence is insufficient to answer the question of whether supervised hand therapy leads to different outcomes as compared to an independent home exercise program following surgical or non-surgical treatment of a distal radius fracture (DRF). There were only a few studies that met the inclusion criteria and even those had some important shortcomings. After expanding the number of studies, issues with the experiments included risk of bias, lack of homogeneity regarding injury severity, variable ages, and low prevalence of post-fracture complications. One high (Gutierrez Espinoza et al, 2017) and six moderate quality studies (Valdes et al, 2015; Souer et al, 2011; Oken et al. 2011; Krischak et al, 2009; Maciel et al. 2005; Wakefield et al, 2000) were included and appraised. One found a benefit to supervised therapy 3 weeks after injury or surgery (Oken et al. 2011), and one (Gutierrez Espinoza et al, 2017) at 6 weeks and at 6 months. In contrast, one study (Krischak et al, 2009) favored independent exercises at 6 weeks, and 4 found no difference between supervised and independent exercises (Valdes et al, 2015; Souer et al, 2011; Maciel et al. 2005; Wakefield et al, 2000). 

Risks and Benefits of Implementation 
It is possible that a subset of people recovering from distal radius fractures might benefit from supervised hand therapy, and experience more rapid return to function with decreased total societal costs. For those that independent exercises are sufficient, we can preserve health care resources and minimize cost and time burden for patients recovering from distal radius fractures through independent exercises. 

Outcome Importance 
A rule prohibiting supervised therapy after distal radius fractures might limit access for a subset of people who stand to benefit. We might conclude that—to date--routine supervised hand therapy does not seem to provide a benefit on average. 

Cost Effectiveness/Resource Utilization 
We currently lack sufficient evidence to determine if there are circumstances in which supervised therapy limits patient and societal costs. 

Acceptability 
There is a risk that surgeons might feel this statement restricts their ability to ask for help from expert colleagues when a patient’s recovery from distal radius fractures is delayed or difficult. There is a risk that hand therapists will feel the summary of the evidence undervalues their contributions to the recovery of some people recovering from distal radius fractures. 

Feasibility 
Implementation of this summary is feasible to the extent that it does not become an all or none policy and that we continue to investigate factors that facilitate recovery and utilize supervised hand therapy for those subset(s) of patients where clinical benefit can be demonstrated. 

Future Research 
More and better evidence is needed to determine when supervised hand therapy benefits people recovering from DRF. Most importantly, further research is needed to determine prognostic criteria that would allow for proper patient selection. Thus, research should be invested in establishing a classification system for DRF patients sub-categorization based on their rehabilitation needs, while considering all contextual factors that may limit their recovery potential. 
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INDICATIONS FOR FIXATION (NON-GERIATRIC PATIENTS)

 Moderate evidence supports that for non-geriatric patients (most commonly 
defined in studies as under 65 years of age), operative treatment for fractures 
with post reduction radial shortening >3mm, dorsal tilt >10 degrees, or 
intraarticular displacement or step off >2 mm leads to improved radiographic 
and patient reported outcomes.

Strength of Recommendation: Moderate  

Presenter
Presentation Notes
RATIONALE: 
This guideline is based on 1 high quality study, and 26 moderate quality studies using radiographic parameters of radial shortening >3mm, dorsal tilt >10, or intra-articular displacement or step-off >2mm in adult patients less than 65 years of age diagnosed with a distal radius fracture. The term non-geriatric was used as the spirit of this guideline is to address distal radius fractures in those patients with high functional demand. Age is commonly used as a proxy for functional demand, often using less than 65 years of age to describe those with high functional demand. Although outcomes vary, overall, these studies consistently demonstrated that operative treatment led to improved radiographic outcomes and/or patient reported outcomes in those less than 65 years of age. 

Risks and Benefits of Implementation 
The results from this CPG align with those of the AAOS Clinical Practice Guideline from 2009, suggesting current practice based on the aforementioned radiographic parameters leads to improved patient outcomes. As such, we anticipate no risks with implementing this guideline. 

Future Research 
The effects of using more rigid radiographic criteria (e.g. any fracture displacement not just >2mm) as indications for surgical fixation, and their effect on patient outcomes have not been well studied. The durability of these treatment indications on patient outcomes in the longer term (e.g. 10-20 years) should also be studied.

References:
Young CF, Nanu AM, Checketts RG. Seven-year outcome following Colles' type distal radial fracture. A comparison of two treatment methods. J Hand Surg [Br] 2003;28(5):422-426.

Abbaszadegan, H., Jonsson, U. External fixation or plaster cast for severely displaced Colles' fractures? Prospective 1-year study of 46 patients. Acta Orthopaedica Scandinavica 1990; 6: 528-30

Cai, J. Y., Guo, T., Zhu, Q. S. Rehabilitative effect on external fixator or cast immobilization for unstable intra-articular fracture of distal radius. Chinese Journal of Clinical Rehabilitation 2002; 8: 1214-1215

Drobetz, H., Koval, L., Weninger, P., Luscombe, R., Jeffries, P., Ehrendorfer, S., Heal, C. Volar locking distal radius plates show better short-term results than other treatment options: A prospective randomised controlled trial. World Journal of Orthopedics 2016; 10: 687-694

Gupta, R., Raheja, A., Modi, U. Colles' fracture: management by percutaneous crossed-pin fixation versus plaster of Paris cast immobilization. Orthopedics 1999; 7: 680-2

Howard, P. W., Stewart, H. D., Hind, R. E., Burke, F. D. External fixation or plaster for severely displaced comminuted Colles' fractures? A prospective study of anatomical and functional results. Journal of Bone & Joint Surgery - British Volume 1989; 1: 68-73

Ismatullah, Efficacy of plaster casting versus external fixation in comminuted distal radius fractures. JPMI - Journal of Postgraduate Medical Institute 2012; 3: 311-316

Jenkins, N. H., Jones, D. G., Mintowt-Czyz, W. J. External fixation and recovery of function following fractures of the distal radius in young adults. Injury 1988; 4: 235-8

Kreder, H. J., Agel, J., McKee, M. D., Schemitsch, E. H., Stephen, D., Hanel, D. P. A randomized, controlled trial of distal radius fractures with metaphyseal displacement but without joint incongruity: closed reduction and casting versus closed reduction, spanning external fixation, and optional percutaneous K-wires. Journal of Orthopaedic Trauma 2006; 2: 115-21

Kumar, K., Laghari, M. A., Bhutto, I. A., Lal, K. Fracture of distal radius treated by orthofix v/s plaster cast. Journal of the Liaquat University of Medical and Health Sciences 2014; 3: 120-124

Kumaravel, S., Karthikeyan, N. Clinical and radiological comparison of displaced extra articular distal radius fracture treated with plaster or external fixator. Research Journal of Pharmaceutical, Biological and Chemical Sciences 2015; 2: 1108-1116

Mardani Kivi, M., Asadi, K., Hashemi Motlagh, K., Shakiba, M. Distal radius fracture, a comparison between closed reduction and long arm cast Vs. Closed reduction and percutaneous pinning and short arm cast. Shiraz E Medical Journal 2011; 3: 155-161

Merchan, E. C., Breton, A. F., Galindo, E., Peinado, J. F., Beltran, J. Plaster cast versus Clyburn external fixation for fractures of the distal radius in patients under 45 years of age. Orthopaedic Review 1992; 10: 1203-9

Mulders, M. A. M., Walenkamp, M. M. J., van Dieren, S., Goslings, J. C., Schep, N. W. L., Viper Trial Collaborators Volar Plate Fixation Versus Plaster Immobilization in Acceptably Reduced Extra-Articular Distal Radial Fractures: A Multicenter Randomized Controlled Trial. Journal of Bone & Joint Surgery - American Volume 2019; 9: 787-796

Olerud, C., Kongsholm, J. External fixation versus traditional treatment for comminuted Colles fractures. Zeitschrift fur Unfallchirurgie, Versicherungsmedizin und Berufskrankheiten 1989; 2: 99-105

Pring, D. J., Barber, L., Williams, D. J. Bipolar fixation of fractures of the distal end of the radius: a comparative study. Injury 1988; 3: 145-8

Rodriguez-Merchan, E. C. Plaster cast versus percutaneous pin fixation for comminuted fractures of the distal radius in patients between 46 and 65 years of age. Journal of Orthopaedic Trauma 1997; 3: 212-7

Shankar, N. S., Craxford, A. D. Comminuted Colles' fractures: a prospective trial of management. Journal of the Royal College of Surgeons of Edinburgh 1992; 3: 199-202

Sharma, H., Khare, G. N., Singh, S., Ramaswamy, A. G., Kumaraswamy, V., Singh, A. K. Outcomes and complications of fractures of distal radius (AO type B and C): volar plating versus nonoperative treatment. Journal of Orthopaedic Science 2014; 4: 537-44

Sirnio, K., Leppilahti, J., Ohtonen, P., Flinkkila, T. Early palmar plate fixation of distal radius fractures may benefit patients aged 50 years or older: a randomized trial comparing 2 different treatment protocols. Acta Orthopaedica 2019; 2: 123-128

Stoffelen, D. V., Broos, P. L. Closed reduction versus Kapandji-pinning for extra-articular distal radial fractures. Journal of Hand Surgery - British Volume 1999; 1: 89-91

ur Rahman, O., Khan, M. Q., Rasheed, H., Ahmad, S. Treatment of unstable intraarticular fracture of distal radius: POP casting with external fixation. JPMA - Journal of the Pakistan Medical Association 2012; 4: 358-62

Venkatesh, R. B., Maranna, G. K., Narayanappa, R. K. A Comparative Study between Closed Reduction and Cast Application Versus Percutaneous K- Wire Fixation for Extra-Articular Fracture Distal end of Radius. Journal of Clinical and Diagnostic Research JCDR 2016; 2: RC05-9




© 2020 American Academy of Orthopaedic Surgeons 

INDICATIONS FOR FIXATION (GERIATRIC PATIENTS)

 Strong evidence suggests that operative treatment for geriatric patients (most 
commonly defined in studies as 65 years of age and older) does not lead to 
improved long-term patient reported outcomes compared to non-operative 
treatment.

Strength of Recommendation: Strong  

Presenter
Presentation Notes
RATIONALE: 
This guideline is based on 2 high quality studies, and 11 moderate quality studies comparing operative and nonoperative treatment in those >65 years of age. Some studies demonstrated improvements in patient reported outcomes in the short term (usually less than 3 mo.). Studies consistently showed no difference in patient reported outcomes in the long-term (1 year or greater) despite improvements in radiographic parameters as this is currently the most common metric (parameter or variable) cited in the relevant literature. The term geriatric was used as the spirit of this guideline is to address distal radius fractures in those patients with low functional demand. Age is commonly used as a proxy for functional demand when studying this population, often described as 65 and greater in age. 

Risks and Benefits of Implementation 
The workgroup acknowledges that age, as used in the cited evidence as well as this clinical practice guideline, is used as a proxy for functional demand. As such, a high functioning patient with high functional demands, despite having an age greater than 65, may benefit from operative fixation based on the literature supporting fixation in young, active patients. At the same time, there may be low functioning younger patients with low functional demands, that despite having an age less than 65, that may benefit from non-operative treatment. A patient-centered discussion understanding an individual patient’s values and preferences can inform appropriate decision making to ensure his/her age and functional demands align to appropriately apply this clinical practice guideline. The recommendations regarding operative treatment are principally based upon literature studying distal radius fracture as an isolated injury. Mitigating circumstances may also be factors in the shared decision-making process. 

Future Research 
Research using other tools that better describe a patient’s functional demand instead of age are needed. These tools could better inform point of care decisions for the treatment of distal radius fractures in the elderly that avoid the aforementioned risks of treatment based on age alone. While the workgroup acknowledges that functional demand would be a better explanatory variable for understanding the benefits of operative treatment, this clinical practice guideline uses age greater than 65 as this is what is used in the literature.
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SERIAL RADIOGRAPHY

 Limited evidence suggests no difference in outcomes based on frequency of 
radiographic evaluation for patients treated for distal radius fractures.

Strength of Recommendation: Limited 

Presenter
Presentation Notes
RATIONALE: 
No high-quality studies were identified to address this question. One moderate quality study (van Gerven, P., 2019) was identified. This multicenter, prospective, randomized, controlled trial was specifically designed to evaluate the impact of eliminating routine radiographs after the two-week follow up for distal radius fracture. Control group patients received x-rays of the wrist at 1,2,6, and 12 weeks post injury. The experimental group received x-rays of the wrist at 1 and 2 weeks. Thereafter they received wrist x-rays only if they experienced a new trauma, a spike in their pain, or a worsening of their neuro-vascular condition. Patients were followed for 52 weeks. At no time during the 52-week study were there statistically significant differences between the two groups in patient reported measures, (DASH, PRWHE), quality of life, (EQ5), or pain, (VAS). At 52 weeks there were minimally statistically significant differences in range of motion favoring the more frequent x-ray group. Total flexion/extension arc was 10 degrees better, (123 vs 113), and pronation/supination was also better, (175 degrees vs 155 degrees). These differences appear not to impact patient reported outcomes. There was no difference in the complication rate. Patients in the control group received four sets of wrist radiographs. Patients in the experimental group received an average of three. 

Risks and Benefits of Implementation 
This recommendation is based on a PICO question which was specifically focused on acute management. The benefits of implementing this strategy of eliminating routine radiographs of distal radius fractures after the two-week follow up include reduced radiation to the patient and reduced cost to patient, payer, and society. In this study there was no increase in the complication rate. There may be some possible value in obtaining a final radiograph outside of the time frame addressed within this PICO to establish a healed baseline for comparison against future wrist pain. 

Future Research 
Longer term follow-up, (5 and 10 year) will be useful to determine if non-inferiority of the reduced radiograph group is maintained. 
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FIXATION TECHNIQUE

 Strong evidence suggests no significant difference in radiographic or patient 
reported outcomes between fixation techniques for complete articular or 
unstable distal radius fractures, although volar locking plates lead to earlier 
recovery of function in the short term (3 months).

Strength of Recommendation: Strong  

Presenter
Presentation Notes
RATIONALE: 
This guideline is based upon 6 high quality studies, with 3 comparing different fixation techniques for complete intra-articular distal radius fractures (Jakubietz, Yazdanshenas, Hammer) and 3 comparing different fixation techniques for unstable distal radius fractures (Marcheix, Rozental, Goehre). Yazdanshenas compared external fixation to a “pins and plaster” technique, Jakubietz compared volar and dorsal locking plate fixation and Hammer compared volar locking plates to augmented external fixation. Early in the recovery period the 2 studies that compared volar locked plating demonstrated more rapid recovery of function but at longer term follow up, no significant differences were seen in radiographic outcomes or patient reported outcomes. Marchiex, Rozental, and Goehre each compared volar locked plating to closed reduction and percutaneous fixation and included intra- articular and extra-articular fractures. All 3 demonstrated earlier return of function for the volar locked plating group in the recovery period but the 2 studies with results at 12 months or longer, showed no difference in patient reported outcomes at final follow-up. 

Risks and Harms of Implementation 
There are no known harms associated with implementing this recommendation beyond those attributed to an open surgery and placing a volar plate (e.g. symptomatic hardware or tendon rupture). 
�Future Research 
The current literature suggests that function recovers earlier in patients treated with volar locked plating than with other methods, but outcomes equalize before a year from injury. Further randomized controlled trials should help address multiple questions including long term complication profiles (tendon ruptures, secondary surgery etc.) and the impact of the differences in cost between various treatment approaches. Further, studies that use fracture type (e.g. extraarticular, partial articular, etc.) to group patients may lead to more actionable results that can be applied to real life care.
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OPIOID USE

• In the absence of sufficient evidence specific to distal radius fractures, it is the 
opinion of the workgroup that opioid sparing and multimodal pain management 
strategies should be considered for patients undergoing treatment for distal radius 
fractures.

Presenter
Presentation Notes
RATIONALE: 
There have been very few studies directly comparing pain management regimens including opioids and opioid alternatives for the management of postoperative pain following treatment for distal radius fractures. In 2018, Luo et al examined the effectiveness of celecoxib vs. buprenorphine transdermal patch vs. codeine with ibuprofen. In this study, the authors examined pain at rest, daily activities, rehabilitation, and functional outcomes among 315 patients undergoing volar plate fixation for a distal radius fracture. The authors compared patients in the 2 weeks following surgery to 200 mg celecoxib twice per day (n=149), buprenorphine transdermal patch at 5 μg/h (n=89), and 13 mg codeine plus 200 mg ibuprofen twice per day (n=77), and followed outcomes for the 6 weeks following surgery. for pain management. The authors identified that functional outcomes as measured by the PRWE and DASH scores as well as range of motion among patients receiving celecoxib group were significantly lower at one month and three months compared with other groups. Pain at rest was similar across all groups and was mild. However, the authors noted patients receiving celecoxib had poorer pain management compared with the other groups during rehabilitation. The authors conclude that transdermal buprenorphine or codeine/ibuprofen should be considered for pain management during rehabilitation among patients with distal radius fractures undergoing volar plate fixation. However, this study was deemed low quality by the working group given methodologic gaps. 
Despite the lack of evidence for the use of opioids or opioid alternatives among patients with a distal radius fracture, there is a growing body of evidence supporting opioid sparing and/or opioid free pain management options for other musculoskeletal conditions. Based on these studies and the risks of opioid analgesics (adverse events, misuse, opioid use disorder, diversion for nonmedical use), it is the recommendation of the committee that opioid alternatives (pharmacologic (local anesthetics, nonsteroidal anti-inflammatory agents, acetaminophen) and nonpharmacologic (ice, elevation, compression, cognitive therapies) should be considered alongside opioid sparing protocols when possible. 

Risks of Implementation 
Given the lack of evidence regarding effective pain management, failure to control post-injury and postoperative pain is a potential harm if pain is inadequately treated. Conversely, excess opioid prescribing is associated with greater opioid use, prolonged use, and the potential for misuse, opioid use disorders, and diversion to unintended users and nonmedical use. 

Future Research 
Continued comparative studies are needed to compare the effectiveness of opioid analgesics and non-opioid pharmacologic and nonpharmacologic alternatives to determine the need for opioids, the dose and duration of therapy, and effective alternatives for pain management following distal radius fractures. 

References: 
Luo, P., Lou, J., Yang, S. Pain Management during Rehabilitation after Distal Radius Fracture Stabilized with Volar Locking Plate: A Prospective Cohort Study. BioMed Research International 2018; 0: 5786089
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FUTURE RESEARCH

• The adoption of technology and novel treatments for distal radius fractures requires 
evidentiary support of efficacy and effectiveness while acknowledging cost and value. 
Likewise, current practice patterns, despite being practice norms, may not be 
supported as high-quality care, and should be evaluated by the same level of scrutiny. 
The systematic review for this guideline identified areas of care with conflicting 
evidence, and some areas of care where more focused clinical trials are needed. For 
example, our evaluation of the evidence for hand therapy after the treatment of distal 
radius fractures identified areas for potential future research, such as the benefit of 
supervised therapy for elderly patients with finger arthritis and preoperative stiffness.
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The adoption of technology and novel treatments for distal radius fractures requires evidentiary support of efficacy and effectiveness while acknowledging cost and value. Likewise, current practice patterns, despite being practice norms, may not be supported as high-quality care, and should be evaluated by the same level of scrutiny. The systematic review for this guideline identified areas of care with conflicting evidence, and some areas of care where more focused clinical trials are needed. For example, our evaluation of the evidence for hand therapy after the treatment of distal radius fractures identified areas for potential future research, such as the benefit of supervised therapy for elderly patients with finger arthritis and preoperative stiffness.
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FUTURE RESEARCH – ARTHROSCOPIC ASSISTANCE

• Continued high quality comparative studies that assess contemporary fracture 
care for specific fracture patterns and the adjunctive use of arthroscopy to 
improve fracture reduction, treatment of associated soft tissue injury, and implant 
position may further clarify the role (if any) of wrist arthroscopy in the treatment 
of specific patterns of distal radius fracture that requires operative treatment.
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Continued high quality comparative studies that assess contemporary fracture care for specific fracture patterns and the adjunctive use of arthroscopy to improve fracture reduction, treatment of associated soft tissue injury, and implant position may further clarify the role (if any) of wrist arthroscopy in the treatment of specific patterns of distal radius fracture that requires operative treatment.
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FUTURE RESEARCH – HOME EXERCISE PROGRAM
• More and better evidence is needed to determine when supervised hand therapy 

benefits people recovering from DRF. Most importantly, further research is 
needed to determine prognostic criteria that would allow for proper patient 
selection. Thus, research should be invested in establishing a classification system 
for DRF patients sub-categorization based on their rehabilitation needs, while 
considering all contextual factors that may limit their recovery potential. 
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More and better evidence is needed to determine when supervised hand therapy benefits people recovering from DRF. Most importantly, further research is needed to determine prognostic criteria that would allow for proper patient selection. Thus, research should be invested in establishing a classification system for DRF patients sub-categorization based on their rehabilitation needs, while considering all contextual factors that may limit their recovery potential. �
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FUTURE RESEARCH – INDICATIONS FOR FIXATION (NON-GERIATRIC PATIENTS)

 The effects of using more rigid radiographic criteria (e.g. any fracture displacement not just 
>2mm) as indications for surgical fixation, and their effect on patient outcomes have not been 
well studied. The durability of these treatment indications on patient outcomes in the longer 
term (e.g. 10-20 years) should also be studied.
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The effects of using more rigid radiographic criteria (e.g. any fracture displacement not just >2mm) as indications for surgical fixation, and their effect on patient outcomes have not been well studied. The durability of these treatment indications on patient outcomes in the longer term (e.g. 10-20 years) should also be studied.
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FUTURE RESEARCH – INDICATIONS FOR FIXATION (GERIATRIC PATIENTS)

 Research using other tools that better describe a patient’s functional demand 
instead of age are needed. These tools could better inform point of care 
decisions for the treatment of distal radius fractures in the elderly that avoid 
the aforementioned risks of treatment based on age alone. While the 
workgroup acknowledges that functional demand would be a better 
explanatory variable for understanding the benefits of operative treatment, this 
clinical practice guideline uses age greater than 65 as this is what is used in the 
literature.
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Future Research – Indications for Fixation (Geriatric Patients)

Research using other tools that better describe a patient’s functional demand instead of age are needed. These tools could better inform point of care decisions for the treatment of distal radius fractures in the elderly that avoid the aforementioned risks of treatment based on age alone. While the workgroup acknowledges that functional demand would be a better explanatory variable for understanding the benefits of operative treatment, this clinical practice guideline uses age greater than 65 as this is what is used in the literature..
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FUTURE RESEARCH – SERIAL RADIOGRAPHY

• Longer term follow-up, (5 and 10 year) will be useful to determine if                 
non-inferiority of the reduced radiograph group is maintained.
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Longer term follow-up, (5 and 10 year) will be useful to determine if non-inferiority of the reduced radiograph group is maintained. 
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FUTURE RESEARCH – FIXATION TECHNIQUE

 The current literature suggests that function recovers earlier in patients treated with volar locked 
plating than with other methods, but outcomes equalize before a year from injury. Further 
randomized controlled trials should help address multiple questions including long term complication 
profiles (tendon ruptures, secondary surgery etc.) and the impact of the differences in cost between 
various treatment approaches. Further, studies that use fracture type (e.g. extraarticular, partial 
articular, etc.) to group patients may lead to more actionable results that can be applied to real life 
care.
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FUTURE RESEARCH – Fixation Technique

The current literature suggests that function recovers earlier in patients treated with volar locked plating than with other methods, but outcomes equalize before a year from injury. Further randomized controlled trials should help address multiple questions including long term complication profiles (tendon ruptures, secondary surgery etc.) and the impact of the differences in cost between various treatment approaches. Further, studies that use fracture type (e.g. extraarticular, partial articular, etc.) to group patients may lead to more actionable results that can be applied to real life care.
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FUTURE RESEARCH – OPIOID USE

• Continued comparative studies are needed to compare the effectiveness of 
opioid analgesics and non-opioid pharmacologic and nonpharmacologic 
alternatives to determine the need for opioids, the dose and duration of 
therapy, and effective alternatives for pain management following distal radius 
fractures.
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Continued comparative studies are needed to compare the effectiveness of opioid analgesics and non-opioid pharmacologic and nonpharmacologic alternatives to determine the need for opioids, the dose and duration of therapy, and effective alternatives for pain management following distal radius fractures. 
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PLEASE CITE CLINICAL PRACTICE GUIDELINE AS:  

American Academy of Orthopaedic Surgeons Management of Distal Radius 
Fractures Evidence-Based Clinical Practice Guideline www.aaos.org/drfcpg, or  
http://www.orthoguidelines.org/topic?id=1033. Published December 5, 2020. 
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American Academy of Orthopaedic Surgeons Management of Distal Radius Fractures Evidence-Based Clinical Practice Guideline www.aaos.org/drfcpg, or http://www.orthoguidelines.org/topic?id=1033. Published December 5, 2020. 
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The American Academy of Orthopaedic Surgeons 2021 Appropriate Use Criteria for the 
Treatment of Distal Radius Fractures

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.
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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.
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The American Academy of Orthopaedic Surgeons 2021 Appropriate Use Criteria for the 
Treatment of Distal Radius Fractures

Assumptions:
1. Provisional treatment (e.g.,provisional reduction and immobilization) may have been 

attempted as necessary. The AUC tool is intended to address definitive treatment.
2. It is assumed that the patient is appropriately risk stratified and otherwise optimized 

to undergo surgery.
3. An adequate physical exam of the patient has been conducted.
4. It assumed that adequate Radiographs have been obtained and examined by the 

clinician.
5. The patient history is available and has been reviewed by the clinician.
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Assumptions: 
Provisional treatment (e.g.,provisional reduction and immobilization) may have been attempted as necessary. The AUC tool is intended to address definitive treatment.
It is assumed that the patient is appropriately risk stratified and otherwise optimized to undergo surgery.
An adequate physical exam of the patient has been conducted.
It assumed that adequate Radiographs have been obtained and examined by the clinician.
The patient history is available and has been reviewed by the clinician.
Patients with a history of substance use disorder
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The American Academy of Orthopaedic Surgeons 2021 Appropriate Use Criteria for the 
Treatment of Distal Radius Fractures

Assumptions (continued):
6. Informed consent had been obtained from the patient or medical decision maker.
7. It is assumed that the surgeon is trained and capable of performing all operative techniques.
8. The fracture is not so complex, and/or the patient’s comorbidities or social situation such a factor, as 

to represent an exception to these scenarios (e.g., C3.3 fracture that might be optimally treated with 
a distraction plate).

9. It is assumed that the surgery, when indicated, will be performed in a timely fashion to allow ideal 
treatment of the fracture.

10. It is assumed the surgeon will perform the surgery in the most appropriate location (i.e., ASC, 
outpatient, inpatient) based on the health of the patient and other injuries rather the nature of the 
fracture. Open fractures and associated injuries may dictate that surgery should be inpatient.

11. The facility has each type of implant/equipment available and capable support personnel.
12. Median Neuropathy will be addressed appropriately (i.e., carpal tunnel release as indicated)
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Assumptions: 
Informed consent had been obtained from the patient or medical decision maker.
It is assumed that the surgeon is trained and capable of performing all operative techniques.
The fracture is not so complex, and/or the patient’s comorbidities or social situation such a factor, as to represent an exception to these scenarios (e.g., C3.3 fracture that might be optimally treated with a distraction plate).
It is assumed that the surgery, when indicated, will be performed in a timely fashion to allow ideal treatment of the fracture.
It is assumed the surgeon will perform the surgery in the most appropriate location (i.e., ASC, outpatient, inpatient) based on the health of the patient and other injuries rather the nature of the fracture. Open fractures and associated injuries may dictate that surgery should be inpatient.
The facility has each type of implant/equipment available and capable support personnel.
Median Neuropathy will be addressed appropriately (i.e., carpal tunnel release as indicated)
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The American Academy of Orthopaedic Surgeons 2021 Appropriate Use Criteria for the 
Treatment of Distal Radius Fractures

Indications

AO/OTA Fracture Type:
1. Type A AO/OTA Fracture
2. Type B AO/OTA Fracture
3. Type C AO/OTA Fracture

Mechanism of Injury:
1. High-energy Fracture
2. Low-energy Fracture
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AO/OTA Fracture Type:
Type A AO/OTA Fracture
Type B AO/OTA Fracture
Type C AO/OTA Fracture

Mechanism of Injury
High-energy Fracture
Low-energy Fracture
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The American Academy of Orthopaedic Surgeons 2021 Appropriate Use Criteria for the 
Treatment of Distal Radius Fractures

Indications

Pre-Injury Activity Level of Patient:
1. High Functional Activity – Patients experiencing substantial stress/strain on their wrist on regular 

basis (e.g., high-level athletics, heavy labor jobs)
2. Normal Independent Activity – Completes activities of daily living without assistance.
3. Normal Dependent Activity – Completes activities of daily living with assistance (e.g., crutches/walker 

and assisted devices)
4. Low Functional Activity – Patients experiencing no stress/strain on their wrist on a regular basis (e.g., 

sedentary or assisted living)

Patient Health:
1. ASA 1-2
2. ASA 3-4
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Indications
Pre-Injury Activity Level of Patient
High Functional Activity – Patients experiencing substantial stress/strain on their wrist on regular basis (e.g., high-level athletics, heavy labor jobs)
Normal Independent Activity – Completes activities of daily living without assistance.
Normal Dependent Activity – Completes activities of daily living with assistance (e.g., crutches/walker and assisted devices)
Low Functional Activity – Patients experiencing no stress/strain on their wrist on a regular basis (e.g., sedentary or assisted living)

Patient Health
ASA 1-2
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The American Academy of Orthopaedic Surgeons 2021 Appropriate Use Criteria for the 
Treatment of Distal Radius Fractures

Indications

Other Injuries (in addition to distal radius fracture):
1. Median Neuropathy
2. Gustilo Anderson Type I or II Open Fracture
3. Gustilo Anderson Type III Open Fracture
4. Other Multi-trauma Injury
5. No Associated Injuries 
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Other Injuries (in addition to distal radius fracture)
Median Neuropathy
Gustilo Anderson Type I or II Open Fracture
Gustilo Anderson Type III Open Fracture
Other Multi-trauma Injury
No Associated Injuries 
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The American Academy of Orthopaedic Surgeons 2021 Appropriate Use Criteria for the 
Treatment of Distal Radius Fractures

Treatments:
1. Spanning External Fixation
2. Percutaneous Pinning
3. Dorsal Spanning Bridge/Wrist Plate
4. Volar Locking Plate
5. Dorsal Plate
6. Fragment Specific Fixation
7. Intramedullary Nail
8. Immobilization without reduction
9. Reduction and Immobilization
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Spanning External Fixation
Percutaneous Pinning
Dorsal Spanning Bridge/Wrist Plate
Volar Locking Plate
Dorsal Plate
Fragment Specific Fixation
Intramedullary Nail
Immobilization without reduction
Reduction and Immobilization
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The American Academy of Orthopaedic Surgeons 2021 Appropriate Use Criteria for the 
Treatment of Distal Radius Fractures

Disclaimer:

Volunteer physicians from multiple specialties created and categorized these Appropriate Use Criteria. 
These Appropriate Use Criteria are not intended to be comprehensive or a fixed protocol, as some 
patients may require more or less treatment or different means of diagnosis. These Appropriate Use 
Criteria represent patients and situations that clinicians treating or diagnosing musculoskeletal conditions 
are most likely to encounter. The clinician’s independent medical judgement, given the individual patient’s 
clinical circumstances, should always determine patient care and treatment. Practitioners are advised to 
consider management options in the context of their own training and background and institutional 
capabilities when selecting recommended treatment options.
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Disclaimer:
Volunteer physicians from multiple specialties created and categorized these Appropriate Use Criteria. These Appropriate Use Criteria are not intended to be comprehensive or a fixed protocol, as some patients may require more or less treatment or different means of diagnosis. These Appropriate Use Criteria represent patients and situations that clinicians treating or diagnosing musculoskeletal conditions are most likely to encounter. The clinician’s independent medical judgement, given the individual patient’s clinical circumstances, should always determine patient care and treatment. Practitioners are advised to consider management options in the context of their own training and background and institutional capabilities when selecting recommended treatment options.
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The American Academy of Orthopaedic Surgeons 2021 Appropriate Use Criteria for the 
Treatment of Distal Radius Fractures

Presenter
Presentation Notes
This online tool was developed to determine the appropriateness of various treatments in the management of distal radius fractures.
 The purpose of this AUC is to help determine the appropriateness of clinical practice guideline recommendations for the heterogeneous patient population routinely seen in practice. The best available scientific evidence is synthesized with collective expert opinion on topics where gold standard randomized clinical trials are not available or are inadequately detailed for identifying distinct patient types. When there is evidence corroborated by consensus that expected benefits substantially outweigh potential risks, exclusive of cost, a procedure is determined to be appropriate.

These criteria should not be construed as including all indications or excluding indications reasonably directed to obtaining the same results. The criteria intend to address the most common clinical scenarios facing general pediatricians and other qualified physicians managing patients with DRF. The ultimate judgment regarding any specific criteria should address all circumstances presented by the patient and the needs and resources particular to the locality or institution. It is also important to state that these criteria and are not meant to supersede clinician expertise and experience or patient preference. 
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The American Academy of Orthopaedic Surgeons 2021 Appropriate Use Criteria for the 
Treatment of Distal Radius Fractures
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Presentation Notes
Patient Indications

Users would select the appropriate profile for their patient, and the online tool will rate the appropriateness of procedure recommendations based upon the selected profile.
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Free for both iOS and Android
or at www.orthoguidelines.org

Provides easy access to all AAOS: 
• Clinical Practice Guidelines
• Full Guideline PDF’s
• Appropriate Use Criteria
• Clinician Checklists
• Impactful Statements
• Plain Language Summaries
• Derivative Materials
• Evidence-based Databases
• Evidence-based Methods, Appraisals 

and Standards
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The AAOS OrthoGuidelines app is an easy way to access Clinical Practice Guidelines right from your smartphone.  Free for both Android and iOS users, this app not only contains all AAOS CPG’s, but also contains Appropriate Use Criteria, guideline case studies, full text pdfs, clinician checklists, impactful statements, along with other useful tools. 

http://www.orthoguidelines.org/


Easier access to AAOS Guidelines: 
 Sort Alphabetically by Topic
 Sort Recommendations by Strength 
• (Strong, Moderate, Limited, Consensus) 
 Sort by Stage of Care
 Search Across all CPGs via a Single Keyword Search

Easier Access to Individual Recommendations:
 View recommendations via shortened titles
 Access to full recommendation & rationale
 Links to references (PubMed)

Clinical Practice 
Guidelines Now 

Available on Your 
Smartphone

Download on the App Store
Get it on Google play
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OrthoGuidelines 

OrthoGuidelines furnishes the user with easy access to all AAOS guidelines. Guidelines can be sorted either alphabetically, by strength of recommendation, or stage of care.  All CPG’s are able to be located via a single keyword search.  OrthoGuidelines additionally enables the user to view recommendations via abbreviated titles and enables access to full recommendations and rationale.  The user may likewise interface with PubMed references.
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Search across all CPG and AUC 
Via a Single Keyword Search

Imaging
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OrthoGuidelines allows the user to search across ALL Clinical Practice Guidelines and Appropriate Use Criteria via a single keyword search.



References provided for each recommendation

Links to PubMed
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The user is able to access all references for each recommendation via PubMed.



Appropriate Use Criteria Tool

Presenter
Presentation Notes
The American Academy of Orthopaedic Surgeons began developing Appropriate Use Criteria 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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 Acute Compartment Syndrome
 Anterior Cruciate Ligament Injuries
 Carpal Tunnel Syndrome
 Diagnosis and Prevention of Periprosthetic Joint Infections
 Distal Radius Fractures
 Glenohumeral Joint Osteoarthritis
 Hip Fractures in the Elderly
 Limb Salvage or Early Amputation
 Osteoarthritis of the Hip
 Osteoarthritis of the Knee (Arthroplasty)
 Osteoarthritis of the Knee (Non-Arthroplasty)
 Osteochondritis Dissecans
 Pediatric Developmental Dysplasia of the Hip in infants up to Six Months
 Pediatric Diaphyseal Femur Fractures
 Pediatric Supracondylar Humerus Fractures
 Psychosocial Factors Influencing Trauma Recovery
 Prevention of Orthopaedic Implant Infections in Patients Undergoing Dental Procedures
 Rotator Cuff Injuries
 Surgical Site Infections
 VTE Disease in Patients Undergoing Elective Hip & Knee Arthroplasty 
 Tranexamic Acid in Total Joint Arthroplasty (Endorsement)
 Use of Imaging Prior to Referral to a Musculoskeletal Oncologist (Endorsement)
 Treatment of Metastatic Carcinoma and Myeloma of the Femur (Endorsement)
 Anesthesia and Analgesia in TJA (Endorsement)

For additional information, please visit 
http://www.orthoguidelines.org/

PUBLISHED CLINICAL PRACTICE GUIDELINES
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Published Clinical Practice Guidelines

Acute Achilles Tendon Rupture
Acute Compartment Syndrome
Anesthesia and Analgesia in TJA (Endorsement)
Anterior Cruciate Ligament Injuries
Carpal Tunnel Syndrome
Diagnosis and Prevention of Periprosthetic Joint Infections
Distal Radius Fractures
Glenohumeral Joint Osteoarthritis
Hip Fractures in the Elderly
Limb Salvage or Early Amputation
Osteoarthritis of the Hip
Osteoarthritis of the Knee (Arthroplasty)
Osteoarthritis of the Knee (Non-Arthroplasty)
Osteochondritis Dissecans
Pediatric Developmental Dysplasia of the Hip in infants up to Six Months
Pediatric Diaphyseal Femur Fractures
Pediatric Supracondylar Humerus Fractures
Psychosocial Factors Influencing Trauma Recovery
Prevention of Orthopaedic Implant Infections in Patients Undergoing Dental Procedures
Rotator Cuff Injuries
Surgical Site Infections
VTE Disease in Patients Undergoing Elective Hip & Knee Arthroplasty 
Tranexamic Acid in Total Joint Arthroplasty (Endorsement)
Treatment of Metastatic Carcinoma and Myeloma of the Femur (Endorsement)
Use of Imaging Prior to Referral to a Musculoskeletal Oncologist (Endorsement)


http://www.orthoguidelines.org/

	�Management of Distal Radius Fractures �Evidence-Based Clinical Practice Guideline
	Slide Number 2
	Slide Number 3
	GOALS AND RATIONALE OF A CLINICAL PRACTICE GUIDELINE 
	WHAT IS EVIDENCE-BASED MEDICINE?
	WHAT IS EVIDENCE-BASED MEDICINE?
	IOM STANDARDS FOR DEVELOPING TRUSTWORTHY GUIDELINE
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Incorporating the GRADE�Evidence to Decision Framework into Recommendation Strengths
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	CLINICAL PRACTICE GUIDELINE FOR THE MANAGEMENT OF DISTAL RADIUS FRACTURES
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	References provided for each recommendation
	Appropriate Use Criteria Tool
	Slide Number 55

