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based on a clinician’s independent medical judgment, given the individual patient’s specific clinical circumstances. 
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SUMMARY OF RECOMMENDATIONS  
Recommendations are formed when there is sufficient evidence by which to create a directional 
statement. This is defined as evidence from two or more high quality studies (i.e., a strong 
recommendation), two or more moderate quality studies (i.e., a moderate recommendation), or 
statements resulting in a strong or moderate strength following Evidence to Decision Framework 
upgrading and/or downgrading. 

 

DIAGNOSIS: CTS-6, ULTRASONOGRAPHY, NCV/EMG 
Strong evidence suggests that CTS-6 can be used to diagnose carpal tunnel 
syndrome, in lieu of routine use of Ultrasonography or NCV/EMG. 

Quality of Evidence: High 

Strength of Recommendation: Strong   
Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Also requires no reasons to downgrade from the EtD framework. 

 

DIAGNOSIS: MRI, UPPER LIMB NEURODYNAMIC TESTING 
Moderate evidence suggests that MRI and Upper Limb Neurodynamic 
Testing should not be used to diagnose carpal tunnel syndrome. 

Quality of Evidence: Moderate 

Strength of Recommendation: Moderate   
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 only minor concerns addressed 
in the EtD framework. 

 

CORTICOSTEROID INJECTION 
Strong evidence suggests corticosteroid injection does not provide long-term 
improvement of carpal tunnel syndrome. 

Quality of Evidence: High 
Strength of Recommendation: Strong   

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf
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Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Also requires no reasons to downgrade from the EtD framework. 

 

PLATELET-RICH PLASMA (PRP) INJECTION 
Strong evidence suggests PRP Injection does not provide long-term benefits 
in non-operative treatment of carpal tunnel syndrome (leukocyte rich or 
leukocyte poor PRP). 

Quality of Evidence: High 
Strength of Recommendation: Strong   
Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Also requires no reasons to downgrade from the EtD framework. 

 

SURGICAL RELEASE TECHNIQUE 
Strong evidence suggests that there is no difference in patient reported 
outcomes between a mini-open carpal tunnel release and an endoscopic 
carpal tunnel release. 

Quality of Evidence: High 
Strength of Recommendation: Strong   
Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Also requires no reasons to downgrade from the EtD framework. 

 

MODES OF ANESTHESIA 
Strong evidence suggests local anesthesia alone can be used for carpal 
tunnel release. 

Quality of Evidence: High 
Strength of Recommendation: Strong   
Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Also requires no reasons to downgrade from the EtD framework. 
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POSTOPERATIVE THERAPY 
Moderate evidence suggests postoperative supervised therapy should not 
be routinely prescribed after carpal tunnel release. 

Quality of Evidence: Moderate 

Strength of Recommendation: Moderate   
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 only minor concerns addressed 
in the EtD framework. 

 

POSTOPERATIVE IMMOBILIZATION 
Moderate evidence suggests immobilization through sling or orthosis (e.g., 
splint, brace) should not be used after carpal tunnel release. 

Quality of Evidence: Moderate 

Strength of Recommendation: Moderate   
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 only minor concerns addressed 
in the EtD framework. 

 

POSTOPERATIVE PAIN: NSAID, ACETAMINOPHEN 
Strong evidence suggests that NSAIDs and/or Acetaminophen should be 
used after carpal tunnel release for postoperative pain management. 

Quality of Evidence: High 
Strength of Recommendation: Strong   
Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Also requires no reasons to downgrade from the EtD framework. 
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SUMMARY OF OPTIONS  
Options are formed when there is little or no evidence on a topic. This is defined as low quality evidence 
or a single moderate quality study (i.e., a limited strength option), no evidence or only conflicting 
evidence (i.e., a consensus option), or statements resulting in a limited or consensus strength following 
Evidence to Decision Framework upgrading and/or downgrading. 

 

RISK FACTORS: KEYBOARDING, CLERICAL WORK 
In the absence of reliable evidence, it is the opinion of the workgroup that 
there is no association between high keyboard use and carpal tunnel 
syndrome. 

Quality of Evidence: Very Low 
Strength of Option: Consensus  
There is no supporting evidence, or limited level evidence was downgraded due to major concerns addressed in the 
EtD framework. In the absence of reliable evidence, the guideline work group is making a recommendation based 
on their clinical opinion. 
 

THERAPEUTIC ULTRASOUND 
Evidence suggests therapeutic ultrasound does not provide long-term 
improvement of carpal tunnel syndrome.  

Quality of Evidence: High 
Strength of Option: Limited  (Downgraded) 
Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Option was downgraded based on EtD framework. 

 

NON-OPERATIVE TREATMENTS VS. PLACEBO/CONTROL 
Evidence suggests that the following non-operative treatments do not 
demonstrate superiority over control or placebo: acupressure, insulin 
injection, heat therapy, magnet therapy, nutritional supplementation, oral 
diuretic, oral NSAID, oral anticonvulsant, phonophoresis.  

Quality of Evidence: High 
Strength of Option: Limited  (Downgraded) 
Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Option was downgraded based on EtD framework. 
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NON-OPERATIVE TREATMENTS: LONG-TERM  
Evidence suggests the following non-operative treatments do not improve 
long-term patient reported outcomes for carpal tunnel syndrome: oral 
corticosteroid, hyaluronic acid injection, hydro dissection, kinesiotaping, 
laser therapy, peloid therapy, perineural injection therapy, topical 
treatment, shockwave therapy, exercise, ozone injection, massage therapy, 
manual therapy, pulsed radiofrequency.  

Quality of Evidence: High 
Strength of Option: Limited  (Downgraded) 
Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Option was downgraded based on EtD framework. 

 

COMPARISON OF NON-OPERATIVE TREATMENTS 
Evidence suggests no significant difference in patient reported outcomes 
between non operative treatment techniques for carpal tunnel syndrome.  

Quality of Evidence: High 
Strength of Option: Limited  (Downgraded) 
Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Option was downgraded based on EtD framework. 

                                                                                                                                                                                                   

SITE OF SERVICE 
Limited evidence suggests carpal tunnel release may be safely conducted in 
the office setting.  

Quality of Evidence: Low 
Strength of Option: Limited   
Evidence from two 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. 

                                                                                                                                                                                                   

  

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
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SURGICAL DRAPING 
In the absence of reliable evidence, it is the opinion of the workgroup that 
limited draping is an option for carpal tunnel release.  

Quality of Evidence: Consensus 
Strength of Option: Consensus  
There is no supporting evidence, or limited level evidence was downgraded due to major concerns addressed in the 
EtD framework. In the absence of reliable evidence, the guideline work group is making a recommendation based 
on their clinical opinion. 
                                                                                            

ANTICOAGULATION 
Limited evidence suggests anticoagulation medication may be safely 
continued for carpal tunnel release.  

Quality of Evidence: Low 
Strength of Option: Limited   
Evidence from two 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. 

                                                                                                                                                                                                   

PROPHYLACTIC PERIOPERATIVE ANTIBIOTICS 
Limited evidence suggests perioperative prophylactic antibiotics are not 
indicated for the prevention of surgical site infection following carpal tunnel 
release.  

Quality of Evidence: Low 
Strength of Option: Limited   
Evidence from two 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. 
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PREOPERATIVE TESTING 
In the absence of sufficient evidence specific to carpal tunnel, it is the 
opinion of the workgroup that routine pre-operative testing (e.g., labs, CXR, 
EKG) is not indicated.  

Quality of Evidence: Very Low 
Strength of Option: Consensus  
There is no supporting evidence, or limited level evidence was downgraded due to major concerns addressed in the 
EtD framework. In the absence of reliable evidence, the guideline work group is making a recommendation based 
on their clinical opinion. 
 
                                                                                                                                                                                                   

ADJUNCTIVE TESTING 
In the absence of reliable evidence, it is the opinion of the workgroup that, 
when multiple risk factors for amyloidosis are present, pathological analysis 
of tenosynovium may be performed.  

Quality of Evidence: Consensus 
Strength of Option: Consensus  
There is no supporting evidence, or limited level evidence was downgraded due to major concerns addressed in the 
EtD framework. In the absence of reliable evidence, the guideline work group is making a recommendation based 
on their clinical opinion. 
 
                                                                                                                                                                                                   

POSTOPERATIVE PAIN: TRAMADOL 
In the absence of reliable evidence, it is the opinion of the workgroup that 
Tramadol may be considered over other opioids for postoperative pain 
management.  

Quality of Evidence: Very Low 
Strength of Option: Consensus  
There is no supporting evidence, or limited level evidence was downgraded due to major concerns addressed in the 
EtD framework. In the absence of reliable evidence, the guideline work group is making a recommendation based 
on their clinical opinion. 
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INTRODUCTION 

OVERVIEW 
This clinical practice guideline is based on a 
systematic review of published studies with 
regard to the diagnosis and treatment of 
carpal tunnel syndrome (CTS). It provides 
recommendations that will help 
practitioners to integrate the current 
evidence and clinical practice, and it 
highlights gaps in the literature in need of 
future research. This guideline is intended 
to be used by appropriately trained 
physicians and clinicians involved in the 
diagnosis and treatment of carpal tunnel 
syndrome. It also serves as an information 
resource for developers and applied users 
of clinical practice guidelines. 

GOALS AND RATIONALE  

The purpose of this clinical practice guideline is 
to evaluate the current best evidence 
associated with treatment. Evidence-based 
medicine (EBM) standards advocate for use of 
empirical evidence by physicians in their clinical 
decision making. To assist with access to the 
large resources of information, a systematic 
review of the literature in publication was 
conducted between March 2022 and August 
2023. It highlights where there is good 
evidence, where evidence is lacking, and what 
topics future research will need to target in 
order to help facilitate evidence-based decision 
making in the diagnosis and treatment of 
patients with carpal tunnel syndrome. AAOS 
staff methodologists assisted the 
physician/clinician work group in evaluating the 
existing literature so that they could formulate 
the following recommendations based on a 
rigorous systematic process. Musculoskeletal 
care is provided in many different settings and 
by a variety of providers. We created this 

guideline as an educational tool to guide 
qualified physicians and clinicians in making 
treatment decisions that improve the quality 
and efficacy of care. This guideline should not 
be construed as including all possible methods 
of care or excluding acceptable interventions 
similarly directed at obtaining favorable 
outcomes. The final decision to use a specific 
procedure must be made after assessing all 
concerns presented by the patient and 
consideration of locality-specific resources. 
 

INTENDED USERS 
This guideline is intended to be used by 
orthopaedic surgeons and other healthcare 
providers managing carpal tunnel syndrome. It 
serves as an information resource for medical 
practitioners. In general, individual practicing 
physicians and clinicians do not have the 
resources required to complete a project of 
comparable scope and duration involving the 
evaluation of an extensive literature base. In 
April 2019, the AAOS adopted the use of the 
GRADE Evidence-to-Decision Framework into its 
clinical practice guideline development 
methodology. This Framework enables work 
group members to incorporate additional 
factors into the strength of each 
recommendation and move away from the 
rigidity of previous AAOS recommendation 
language stems. The AAOS intends for this 
guideline to assist treatment providers not only 
in making shared clinical decisions with their 
patients, but also in describing to patients and 
their loved ones why a selected intervention 
represents the best available course of 
treatment. This guideline is not intended for use 
as a benefits determination document. It does 
not cover allocation of resources, business and 
ethical considerations, and other factors 
needed to determine the material value of 
orthopaedic care. Users of this guideline may 
also want to consider the appropriate use 
criteria (AUC) related to the management of 
carpal tunnel syndrome. 

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf
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PATIENT POPULATION  
This guideline addresses the diagnosis and 
treatment of adult patients (≥ 18 years of age) 
presenting with complaints which may be 
attributable to carpal tunnel syndrome.  
  
SCOPE  
The scope of this guideline includes the 
diagnosis and treatment of carpal tunnel 
syndrome.  

ETIOLOGY  
CTS is caused by compression of the median 
nerve under the transverse carpal ligament. 
Although compression/pressure on the median 
nerve is the pathophysiologic basis for the 
observed symptoms, the etiology of elevated 
pressure within the carpal canal is unknown. 
 
 INCIDENCE AND PREVALENCE  
CTS has an annual crude incidence of 329 cases 
per 100,000 person-years (Mondelli 2002). The 
prevalence of CTS in the general adult 
population ranges from 2.7-4.9%. (Atroshi 
1999). 
 
BURDEN OF DISEASE 
CTS is the most common compressive 
neuropathy affecting the upper extremity and is 
an important cause of morbidity and lost 
productivity. In the Medicare patient 
population alone, the disease burden of CTS 
accounts for $2.7 to $4.8 billion USD annually. 
(Hubbard 2018) In the US, the median lost 
worktime from carpal tunnel syndrome is 28 
days, second only to fractures. (US Bureau of 
Labor and Statistics 2015). 
 
EMOTIONAL AND PHYSICAL IMPACT  
The principal impact of CTS on patients relates 
to the sensory disturbance which may disrupt 
sleep and, during non-sleeping hours, impair 
strength and dexterity. CTS may also be 
associated with pain in the wrist and digits. 
These symptoms may have a substantial effect 
on an individual’s ability to accomplish activities 

of daily living and to perform work-related 
duties. 
  
POTENTIAL BENEFITS, HARM, AND 
CONTRAINDICATIONS  
The main benefits of these guidelines include 
streamlining and standardizing the work up and 
treatment for CTS based upon the best available 
evidence. This may have important impact on 
the work up and treatment of CTS, for example 
by minimizing the risk of incorrect diagnosis and 
minimizing unnecessary care in the pre-
operative (pre-operative testing), intra-
operative (antibiotic use), and post-operative 
(immobilization) phases of surgical care. Many 
tests and treatments are associated with some 
known risks. Factors that may impact a treating 
clinician’s recommendations include but are not 
limited to pre-test probability for CTS, a 
patient’s comorbidities, etc. Further, an 
individual patient and their caregiver network 
impact treatment decisions and thus a 
discussion of available options as well as the 
risks and benefits applicable to the individual 
patient in the context of their values, 
preferences, and goals should be guided by a 
shared decision-making process. After a patient 
and/or their caregiver network have been 
informed of available options and have 
discussed each option with their clinician, an 
informed decision can be made. 
  
DIFFERENCES BETWEEN THE PRESENT AND 
PREVIOUS GUIDELINES  
This updated clinical practice guideline replaces 
the first edition that was completed in 2016, 
“Management of Carpal Tunnel Syndrome.” 
This update considered the literature that we 
previously examined as well as the empirical 
evidence published since the 2016 guideline. In 
April 2019, the AAOS adopted the use of the 
GRADE Evidence-to-Decision Framework into its 
clinical practice guideline development 
methodology. This Framework enables work 
group members to incorporate additional 
factors into the strength of each 
recommendation and move away from the 
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rigidity of previous AAOS recommendation 
language stems. The complete listing of 
inclusion criteria for this guideline is detailed in 
the section, “Inclusion Criteria,” (Appendix II). A 
notable change to this updated guideline is the 
focus on the long-term effect of CTS treatment 
options. The 2016 guideline made several 
recommendations regarding the short-term 
effects of CTS treatments which are not present 
in the 2024 guideline, as the CPG development 
work group set out to evaluate the long-term, 
disease-modifying benefits of various treatment 
options. 
 

METHODS 

The methods used to perform this systematic 
review were employed to minimize bias and 
enhance transparency in the selection, 
appraisal, and analysis of the available 
evidence. These processes are vital to the 
development of reliable, transparent, and 
accurate clinical recommendations. To view the 
full AAOS clinical practice guideline 
methodology please visit 
https://www.aaos.org/quality/research-
resources/methodology/. 

This clinical practice guideline evaluates the 
management of carpal tunnel syndrome. The 
AAOS approach incorporates practicing 
physicians (clinical experts) and methodologists 
who are free of potential conflicts of interest 
relevant to the topic under study, as 
recommended by clinical practice guideline 
development experts.1  

This clinical practice guideline was prepared by 
the AAOS Carpal Tunnel Syndrome Guideline 
physician development group (clinical experts) 
with the assistance of the AAOS Clinical Quality 
and Value (CQV) Department (methodologists). 
To develop this clinical practice guideline, the 
clinical practice guideline development group 
held an introductory meeting on March 6th, 
2022, to establish the scope of the clinical 
practice guideline. As the physician experts, the 

clinical practice guideline development group 
defined the scope of the clinical practice 
guideline by creating PICO Questions (i.e., 
population, intervention, comparison, and 
outcome) that directed the literature search. 
The AAOS Medical Librarian created and 
executed the search (see Appendix III for search 
strategy).  

LITERATURE SEARCHES 
The systematic review begins with a 
comprehensive search of the literature. Articles 
considered were published prior to the start 
date of the search in a minimum of three 
electronic databases; PubMed, EMBASE, and 
the Cochrane Central Register of Controlled 
Trials. The medical librarian conducts the search 
using key terms determined from the guideline 
development group’s PICO questions.  

A CQV methodologist will review/include only 
primary literature but will supplement the 
electronic search with a manual search of the 
bibliographies of secondary literature sources, 
such as systematic reviews, as available. The 
methodologist will then evaluate all recalled 
articles for possible inclusion based on the 
study selection criteria and will summarize the 
evidence for the guideline work group who 
assist with reconciling possible errors and 
omissions. 

A study attrition diagram is provided in the 
Methods section of each document that details 
the numbers of identified abstracts, recalled 
and selected studies, and excluded studies that 
were evaluated in the CPG. The search 
strategies used to identify the abstracts are also 
included in the Appendix of each CPG 
document. 

DEFINING THE QUALITY OF EVIDENCE 
The quality of evidence for a recommendation 
is determined by the quality and quantity of 
included literature for the statement. 
Statements with evidence from two or more 
“High” quality studies are considered to have 
“High Quality Evidence”. Statements with 

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf
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evidence from two or more “Moderate” quality 
studies, or evidence from a single “High” quality 
study are considered to have “Moderate Quality 
Evidence”. Statements with evidence from two 
or more “Low” quality studies or evidence from 
a single “Moderate” quality study are 
considered to have “Low Quality Evidence”. 
Statements with evidence from one “Low” 
quality study or no supporting evidence are 
considered to have “Very Low Quality Evidence” 
or “Consensus” respectively.  

DEFINING THE STRENGTH OF 
RECOMMENDATION 

Judging the quality of evidence is only a 
steppingstone towards arriving at the strength 
of a CPG 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 statement 
based on the latter kind of evidence are 
presented as options to the practicing clinician, 
rather than a directional recommendation, with 
either a “limited” strength or, in the event of no 
supporting or only conflicting evidence, a 
“consensus” strength.  

VOTING ON THE 
RECOMMENDATIONS 

The recommendations and their strength were 
voted on by the guideline development group 
members during the final meeting. If 
disagreement between the guideline 
development group occurred, there was further 
discussion to see whether the disagreement(s) 
could be resolved. Recommendations were 
approved and adopted in instances where a 
simple majority (60%) of the guideline 
development group voted to approve; however, 
the guideline development group had 
consensus (100% approval) when voting on 
every recommendation for this guideline. Any 
recommendation strength upgrade or 
downgrade based on the Evidence-to-Decision 
Framework requires a super majority (75%) 
approval of the work group.
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UNDERSTANDING THE QUALITY OF EVIDENCE AND STRENGTH OF RECOMMENDATION OR 
OPTION Statement 

Table I. Strength and Quality Descriptions 

Statement 
Strength  

Evidence 
Quality Statement Description  Strength Visual 

Strong High*  

Evidence from two or more “High” quality studies 
with consistent findings recommending for or against 
the intervention. Or Rec is upgraded using the EtD 
framework.  

Moderate Moderate*  

Evidence from two or more “Moderate” quality 
studies with consistent findings or evidence from a 
single “High” quality study recommending for or 
against the intervention. Or Rec is upgraded or 
downgraded using the EtD framework. 

 

Limited Low*  

Evidence from two or more “Low” quality studies 
with consistent findings or evidence from a single 
“Moderate” quality study recommending for or 
against the intervention. Or Rec is downgraded using 
the EtD framework. 

 

Consensus* Very Low, or 
Consensus* 

Evidence from one “Low” quality study, no 
supporting evidence, or Rec is downgraded using the 
EtD framework. In the absence of sufficient evidence, 
the guideline work group is making a statement 
based on their clinical opinion. 

 

*Unless statement was upgraded or downgraded in strength, using the EtD Framework 

Table II. Interpreting the Strength of a Recommendation or Option 

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 Important Change 
possible/anticipated 

Consensus Most Most Important Impact unknown 

 

 

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf


 

 

REVIEW PERIOD 
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. 

Specialty societies relevant to the topic 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 Research 
and Quality Council (RQC), 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 
(EBQV) for review and comment. The CPG is 
automatically forwarded to the AAOS BOD, RQC, and 
EBQV so that they may review it and provide 
comments prior to being asked to approve the 
document. Based on these bodies, over 200 

commentators have the opportunity to provide 
input into each CPG. 

The chairs of the guideline work group, the manager 
of the AAOS CQV unit, and the Director of AAOS CQV 
draft 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. 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 available evidence 
that met inclusion criteria. Final revisions are 
summarized in a report that is provided alongside 
the guideline document throughout the remainder 
of the approval processes and final publication. 

The AAOS believes in the importance of 
demonstrating responsiveness to input received 
during the review process and welcomes the 
critiques of external specialty societies. Following 
final approval of the guideline, all individual 
responses are posted on our website 
http://www.aaos.org/quality with a point-by-point 
reply to each non-editorial comment. Reviewers who 
wish to remain anonymous notify the AAOS to have 
their names de-identified; their comments, our 
responses, and their COI disclosures are still posted. 

THE AAOS CPG APPROVAL PROCESS 
This final clinical practice guideline draft must be 
approved by the AAOS Committee on Evidence 
Based Quality and Value, and subsequently the 
AAOS Research and Quality Council, and the AAOS 
Board of Directors. These decision-making bodies 
are described in the CTS CPG eAppendix 1. Their 
charge is to approve or reject its publication by 
majority vote. 

REVISION PLANS 
This clinical practice guideline represents a cross-
sectional view of current treatment and may 
become outdated as new evidence becomes 
available. This clinical practice guideline will be 
revised in accordance with new evidence, changing 
practice, rapidly emerging treatment options, and 
new technology. This clinical practice guideline will 
be updated or withdrawn in five years. 
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CPG DISSEMINATION PLANS 
The primary purpose of the present document is to 
provide interested readers with full documentation 
of the best available evidence for various procedures 
associated with the topic of this review. Publication 
of most clinical practice guidelines is announced by 
an Academy press release, articles authored by the 
clinical practice guideline development group and 
published in the Journal of the American Academy of 
Orthopaedic Surgeons, and articles published in 

AAOS Now. Most clinical practice guidelines are also 
distributed at the AAOS Annual Meeting in the 
Resource Center. he final guideline 
recommendations and their supporting rationales 
will be hosted on www.OrthoGuidelines.org. 
 
Selected clinical practice guidelines are disseminated 
by webinar, the AAOS Learning Management System 
(LMS), Media Briefings, and by distributing them at 
relevant Continuing Medical Education (CME) 
courses and at the AAOS Resource Center.

 
 
 
 
  

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf
http://www.orthoguidelines.org/
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Study Attrition Flowchart 
 

 

  

4,343 articles excluded from title and 
abstract review 

1,528 articles recalled for 
full text review 

1,258 articles excluded after full text 
review for not meeting the a priori 
inclusion criteria or not best available 
evidence  

270 articles included after full 
text review and quality analysis 

5,871 abstracts reviewed. Search 
performed on March 23, 2022 



 

22 
View background material via the CPG eAppendix 1  
View data summaries via the CPG eAppendix 2 

RECOMMENDATIONS 
Recommendations are formed when there is sufficient evidence by which to create a directional 
statement. This is defined as evidence from two or more high quality studies (i.e., a strong 
recommendation), two or more moderate quality studies (i.e., a moderate recommendation), or 
statements resulting in a strong or moderate strength following Evidence to Decision Framework 
upgrading and/or downgrading. 

 

DIAGNOSIS: CTS-6, ULTRASONOGRAPHY, NCV/EMG 

 
Strong evidence suggests that CTS-6 can be used to diagnose carpal tunnel syndrome, in 
lieu of routine use of Ultrasonography, or NCV/EMG.  

Quality of Evidence: High 
Strength of Recommendation: Strong   

Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Also requires no reasons to downgrade from the EtD framework. 

Rationale 

There were ten high and five moderate quality studies supporting the use of either the CTS-6, NCV/EMG, and 
ultrasonography for the diagnosis of carpal tunnel syndrome (High-Quality: Wong 2004, Draghici 2020, Martikkala 
2021, Falsetti 2022, Fu 2015, Moran 2009, Fowler 2014, Graham 2008, Wang 2020, Chen 2021) (Moderate-
Quality: Mehrpour 2016, Mallouhi 2006, Naranjo 2007, Abdel Ghaffar 2012, Kanagasabai 2022). Although there 
was heterogeneity in the patient populations and comparisons for different studies there was strong and 
consistent evidence supporting these tools in diagnosing carpal tunnel syndrome. For example, Fowler 2014 
studied ultrasonography versus NCV/EMG using CTS-6 as a reference standard (a tool that encompasses signs and 
symptoms used by clinicians to diagnose carpal tunnel syndrome) and found a positive predictive value of 
ultrasound and NCV/EMG of 94% and 89% respectively, and a negative predictive value of 82% and 80% 
respectively. In Fu 2015, the authors used clinical diagnosis of carpal tunnel along with NCV/EMG to test the use 
of ultrasonography and found a sensitivity and specificity of 91% and 93% respectively. In Graham 2008, 
NCV/EMG confirmation of carpal tunnel syndrome was used as the reference standard to test the correlation of 
the pre-test probability of having carpal tunnel syndrome using the CTS-6. The correlation of having carpal tunnel 
syndrome by using the CTS-6 compared to NCV/EMG diagnosis was as high as 0.9. There was no strong evidence 
demonstrating clinical superiority between diagnostic tools in this review, therefore we do not propose 
superiority of one test over the other, however, we highlight the use of CTS-6 as a diagnostic tool and/or 
screening tool, and the utilization of ultrasound or NCV/EMG as diagnostic tests when the positive predictive 
value when using the CTS-6 is low.     

Benefits/Harms of Implementation 
There is no specific research focused on the benefits/harms of the various modalities used to diagnose carpal 
tunnel syndrome that were found in this review. Roe (2022) found that from a shared decision-making 
perspective, patients want decision making for the testing for carpal tunnel diagnosis (ultrasound or NCV/EMG) to 
be equally collaborative. Harms of utilization of NCV/EMG include the unpleasant and invasive experience of the 

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf
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test, in addition to delays in treatment and costs. Similar harms related to delays and costs may be present for the 
utilization of ultrasound.  

Outcome Importance 
There was no evidence from this review that provided guidance for how the diagnostic tool used affected clinical 
outcomes.  

Cost Effectiveness/Resource Utilization 
While not the purpose of this systematic review, the guideline informs how future studies assess the cost 
effectiveness of testing for carpal tunnel syndrome.  

Future Research 
Future investigation can focus on differences in cost and patient outcomes based on diagnostic tools used.   
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DIAGNOSIS: MRI, UPPER LIMB NEURODYNAMIC TESTING 

 
Moderate evidence suggests that MRI and Upper Limb Neurodynamic Testing should 
not be used to diagnose carpal tunnel syndrome. 

Quality of Evidence:  Moderate 

Strength of Recommendation: Moderate   

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 only minor concerns addressed 
in the EtD framework. 

Rationale 
The evidence shows that MRI and Upper Limb Neurodynamic testing should not be used for carpal tunnel 
syndrome. For the use of MRI, only one moderate quality study (Jarvik 2002) was reviewed which reported there 
was low specificity with moderate sensitivity using this tool to diagnosis carpal tunnel of any severity. Their 
findings suggest MRI was a poor tool in the diagnostic algorithm for Carpal Tunnel syndrome. Similarly, the use of 
Neurodynamic testing is as a tool for the diagnosis of Carpal Tunnel Syndrome was evaluated in a randomized 
controlled trial (Beddaa 2022) with high quality evidence demonstrating poor specificity (47%) and moderate 
sensitivity (76%) compared to the reference standard of Electrodiagnostic testing. Overall, the recommendation 
above is based on moderate evidence with limited to moderate strength that MRI and Upper Limb Neurodynamic 
Testing should not be used in the standard work up for the diagnosis of carpal tunnel syndrome.  

Benefits/Harms of Implementation 
Based on available evidence with low Specificity and moderate Sensitivity for both MRI and Neurodynamic 
testing, outcomes show that neither test provides benefit in the diagnosis of carpal tunnel syndrome compared to 
other more appropriate tools (CTS-6, Ultrasound, electrodiganostics). These tests have associated costs to 
patients and health systems and appear to provide no improved accuracy in the diagnosis of this condition. 

Outcome Importance 
Given the availability of alternative methods of diagnosis, and the importance of appropriate diagnostic clarity for 
patients, the use of these tools for diagnosis is not recommended. 

Cost Effectiveness/Resource Utilization 
Considering the associated costs of MRI and Neurodynamic testing they provide poor cost effectiveness in the 
standard work up for a patient presenting with Carpal Tunnel syndrome. This is important given the relative cost 
and availability differences between these tools and clinical exam testing (CTS-6) and the low-cost availability of 
alternatives.  

Acceptability 
Overall, the acceptability of this recommendation is expected to be high as obtaining MRI and Neurodynamic 
testing is not common practice. In addition, the associated costs and the potential for poor diagnostic clarity given 
the limited specificity of these tests make the value attached to use poor.  

Feasibility 
Because of the alternative diagnostic options for carpal tunnel syndrome, including exam alone (CTS-6), it is 
feasible to not utilize MRI or neurodynamic testing in the evaluation of a patient for carpal tunnel syndrome.   

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf
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Future Research 
Additional high-quality studies should compare MRI and Neurodynamic testing against other standards of 
diagnosis outside of CTS-6, ultrasound, or electrodiagnostic testing if there were a hypothesis on a diagnostic 
advantage (e.g., improved specificity/sensitivity compared to alternate tests).  
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CORTICOSTEROID INJECTION 

 
Strong evidence suggests corticosteroid injection does not provide long-term 
improvement of carpal tunnel syndrome. 

Quality of Evidence: High 
Strength of Recommendation: Strong   

Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Also requires no reasons to downgrade from the EtD framework. 

Rationale 
While many high-quality studies addressed efficacy of corticosteroid steroid injections (CSI), either as a primary 
intervention or comparison group, fewer included long term follow up. Three high quality studies with follow up 
ranging from 6 months to 5 years demonstrated no benefits (Hofer 2021, Salman 2018, Atroshi 2013). A study 
comparing CSI to nighttime immobilization found no significant differences at 1-2 years (Burton 2022) and an 
additional study comparing CSI to prolotherapy also showed no difference at 1 year (Aghaei 2021). Taken 
together, there is strong evidence that, while there may be short-term improvement in symptoms with CSI, there 
is no long-term benefit.  

Benefits/Harms of Implementation 
CSI may provide short term improvement in symptoms. A therapeutic injection may cause localized pain and 
swelling, rare allergic reactions, and a small possibility of nerve damage. 

Outcome Importance 
CSI are very common and popular interventions with high utilization in clinical practice, thus this recommendation 
informs standard treatment for many surgeons. 

Cost Effectiveness/Resource Utilization 
CSI are, individually, inexpensive interventions relative to many other treatments. Limited data address cost-
effectiveness. 

Acceptability 
We expect this recommendation to be generally accepted, however, CSI for short term relief of symptoms may 
continue.  

Feasibility 
Minimizing use of CSI for any long-term benefit is readily available and feasible. 

Future Research 
Future investigation can focus on assessing the short-term benefits to patients, in relation to the cost, to evaluate 
the cost-effectiveness and value of CSI, given the lack of long-term effectiveness. 

 

  

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf
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PLATELET-RICH PLASMA (PRP) INJECTION 

 
Strong evidence suggests PRP Injection does not provide long-term benefits in non-
operative treatment of carpal tunnel syndrome (leukocyte rich or leukocyte poor PRP).  

Quality of Evidence: High 
Strength of Recommendation: Strong   
Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Also requires no reasons to downgrade from the EtD framework. 

Rationale 
A randomized controlled trial with 12-month follow-up of PRP vs saline control showed similar improvement in 
symptom severity scale and functional status at all time points without clinically meaningful differences, though 
cross-sectional area and electrodiagnostic parameters showed some beneficial effect from PRP (Chen, 2021). 
While other high-level studies failed to follow patients long-term, short-term effects of PRP have shown mixed 
results. Raeissadat (2018) conducted a randomized controlled trial that compared the effects of wrist splitting 
alone versus wrist splinting combined with a single local PRP injection. They found that over the 10-week 
treatment period in comparison to control, a single PRP injection did not significantly enhance the effects of 
conservative treatment in terms of pain, symptom severity, functional status, and electrophysiological 
parameters. In contrast, Malhias (2018) performed an RCT which found PRP lead to increased success rates 
defined by a 25% difference in Q-DASH scores in comparison to placebo at 12 weeks. 

Benefits/Harms of Implementation 
PRP is an endogenously sourced blood product. Harvesting requires venipuncture and risks of injection are low. 
Benefits are unclear. 

Cost Effectiveness/Resource Utilization 
PRP is relatively expensive due to the cost of purification and separation equipment necessary to isolate and 
extract the platelet-rich fraction from whole blood. With no clear benefit to patient outcomes, its utilization may 
be wasteful. 

Acceptability 
PRP is performed by many practitioners despite limited evidence of effectiveness. It is not considered a standard 
treatment for carpal tunnel syndrome. 

Feasibility 
Implementation of this recommendation is feasible as it recommends against the use of PRP for the treatment of 
carpal tunnel syndrome. 

Future Research 
There are few placebo-controlled trials of PRP with long-term follow up. More high-level research with longer 
follow up is critical to evaluating any significant differences between PRP and placebo. 
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SURGICAL RELEASE TECHNIQUE 

 
Strong evidence suggests that there is no difference in patient reported outcomes 
between a mini-open carpal tunnel release and an endoscopic carpal tunnel release.  

Quality of Evidence: High 
Strength of Recommendation: Strong   
Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Also requires no reasons to downgrade from the EtD framework. 

Rationale 
There are multiple high and moderate quality studies that were identified to evaluate the difference in outcomes 
between a mini-open carpal tunnel release and an endoscopic carpal tunnel release. These studies consistently 
demonstrated no difference in long-term outcomes (e.g., patient reported outcome measures, range of motion, 
grip strength) between the two techniques (Oh 2017, Kang 2013, Larsen 2013, Aslani 2012, Wang 2022, Capa-
Grasa 2014). We used mini-open carpal tunnel release as a term to describe a small incision in the palm that does 
not cross the wrist crease, which is smaller in size than more traditional open approaches.  

Benefits/Harms of Implementation 
There is no consistently demonstrated benefit of utilizing a mini-open carpal tunnel release or an endoscopic 
carpal tunnel release. Endoscopic carpal tunnel release may afford a shorter return to work however this may 
depend upon post operative protocols, patient occupation, and other factors. Endoscopic carpal tunnel release 
can be associated with greater costs, which may affect patient preference for this option. Although not included 
in this review, complication rates for endoscopic carpal tunnel release may be higher than previously described 
and should be considered (Carrol 2023).  

Cost Effectiveness/Resource Utilization 
Cost data regarding endoscopic and mini open carpal tunnel release vary and are based upon several factors 
including surgical location (e.g., office, operating room) and stakeholder perspective (e.g., societal, payer) (Barnes 
2021, Zhang 2016). Prior studies evaluating the cost effectiveness of these approaches have favored mini-open 
carpal tunnel release when completed in the office setting, however, advances in endoscopic release in the office 
may need to be considered. Recent literature on higher complication rates with endoscopic release may affect 
future CAEs on this topic.  

Acceptability 
Mini-open and endoscopic release are both accepted surgical techniques for carpal tunnel release.  

Feasibility 
Both techniques are feasible, however each technique should be performed only by those who are trained in each 
technique.  

Future Research 
Future investigations can focus on the development of tools to help guide patients in understanding the benefits, 
risks, and costs associated with each technique to support a shared decision-making approach that aligns with 
patient preferences. 

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf
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MODES OF ANESTHESIA 

 
Strong evidence suggests local anesthesia alone can be used for carpal tunnel release.  

Quality of Evidence: High 
Strength of Recommendation: Strong   
Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Also requires no reasons to downgrade from the EtD framework. 

Rationale 
There are three high quality and six low quality studies that suggest local anesthesia alone can be used for carpal 
tunnel release. Three randomized controlled trials evaluated local anesthesia as compared to intravenous regional 
anesthesia (Nabhan 2011, Okamura 2021, Sorensen 2013). One study demonstrated decreased tourniquet time 
and OR time in the local anesthesia cohort with no differences in patient reported outcomes (Nabhan 2011). 
Another study demonstrated lower intraoperative and postoperative pain and analgesic use in the local 
anesthesia cohort (Okamura 2021). Sorensen et al, demonstrated that patients in the local anesthesia cohort 
reported less postoperative pain and analgesic use. Lower quality studies have demonstrated adequate and/or 
improved pain control in the local anesthetic cohort (Kang 2019), low or no increased risks of complications 
(Rellan 2021, Wellington 2021), and similar patient reported outcomes as compared to other anesthetic 
modalities (Tulipan 2017, Tulipan 2018).  

Benefits/Harms of Implementation 
There are potential benefits and harms associated with local anesthetic and intravenous regional anesthesia that 
should be discussed with patients. For example, local anesthetic may allow for flexibility in procedure location 
(e.g., office-based surgery) and ability to drive oneself home, however it may be anxiety provoking for some 
patients. A shared decision-making approach on the use of local only for surgery may be beneficial. 

Cost Effectiveness/Resource Utilization 
Cost effectiveness and resource utilization were not primary outcomes of this review, and costs and resource 
utilization vary based upon context, however in general, carpal tunnel release with local anesthetic results in 
lower costs and resource utilization compared to other forms of anesthesia (e.g., monitored anesthesia care) (Carr 
2019, Kamal 2019). 

Acceptability 
Based on descriptions in the literature, local anesthesia has been adopted by surgeons and patients in multiple 
countries as an acceptable approach for carpal tunnel release.  

Feasibility 
Local anesthesia is readily available and feasible as it does not require any additional medications or changes to 
the surgical approach. 

Future Research 
Future investigation can focus on the development of tools to help understand patient preference and guide 
patients in understanding the benefits, risks, and costs associated with available anesthetic techniques. The 
financial advantages of local only anesthesia may be further explored in future cost effectiveness analyses.   



 

30 
View background material via the CPG eAppendix 1  
View data summaries via the CPG eAppendix 2 

POSTOPERATIVE THERAPY 

 
Moderate evidence suggests postoperative supervised therapy should not be routinely 
prescribed after carpal tunnel release.  

Quality of Evidence: Moderate 

Strength of Recommendation: Moderate   

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 only minor concerns addressed 
in the EtD framework. 

Rationale 
This recommendation is based on one high-quality, two moderate-quality, and one low-quality study evaluating 
the use of physical therapy after carpal tunnel release (Provinciali 2000, Pomerance 2007, Schroeder 2022, Gil 
2020). These studies consistently demonstrate that there are no functional or outcome benefits of using therapy 
after carpal tunnel release. There was one high-quality study that demonstrated short term benefits (of improved 
motor dexterity at one month and shorter return-to-work) (Provinciali 2000).  

Benefits/Harms of Implementation 
The benefit of the use of therapy after carpal tunnel release has not been demonstrated. Its use may result in 
unnecessary costs (direct, indirect, intangible). There may be scenarios or patients in whom post-operative 
therapy may be beneficial, however, studies are required to identify this potential patient population. While 
formal physical therapy is not substantiated across the majority of patients, it may benefit some patients on a 
case-by-case basis. 

Future Research 
Future research is needed to determine which patients may benefit from physical therapy after carpal tunnel 
release. Research evaluating the cost-effectiveness of physical therapy post-operatively, particularly in specific 
patient populations, may be beneficial to promote high-quality low-cost care. 

  

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
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POSTOPERATIVE IMMOBILIZATION 

 
Moderate evidence suggests immobilization through sling or orthosis (e.g., splint, 
brace) should not be used after carpal tunnel release.  

Quality of Evidence: Moderate 

Strength of Recommendation: Moderate   

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 only minor concerns addressed 
in the EtD framework. 

Rationale 

This recommendation is based on one high-quality, five moderate-quality, and one low-quality study evaluating 
the use of postoperative splinting in comparison to no splinting.  These studies demonstrate that there are no 
functional or outcome benefits of utilizing splinting after carpal tunnel release. 

One high-quality article (Logli 2018) demonstrated no difference in patient reported or clinical outcomes at any 
follow up period to 12 months after mini-open CTS surgery in patients who utilized a non-removable orthotic 
(plaster, Webril cotton wrap) or patients who used a soft dressing (gauze wrap) when compared to a removable 
orthotic (V-Strap wrist brace).    

One moderate-quality article (Cebesoy 2007) showed that patients who had been treated with a surgical 
intervention for CTS had a significantly better BCTQ-SSS score when treated with a post-op Bulky Bandage than 
patients who were treated with a splint.    

One moderate-quality article (Ritting 2012) showed that patients treated with early mobilization after surgical 
intervention for CTS had better grip strength and tip pinch strength than patients treated with medicated gauze, 
cotton gauze, cast padding, and elastic roller bandage.    

One moderate-quality article (Cook 1995) showed that patients who began range of motion exercises after CTS 
surgery post-op day one had significantly better outcomes in return to daily living, light duty work, and full duty 
work than patients who were splinted for two weeks following surgery. Grip strength, key-pinch strength, and VAS 
pain were also improved in the unrestricted movement group, however these effects only lasted until the one-
month follow-up.   

Two moderate-quality articles (Finsen 1999 and Huemer 2007) and one low-quality article (Kroeze 2020) showed 
no significant differences in observed outcomes between their restricted and unrestricted movement groups.   

Benefits/Harms of Implementation 
There are no harms associated with implantation of this recommendation. 
 
Future Research 
Future investigation should focus on determining benefits of early post operative mobilization, return to 
unrestricted activities of daily living and work activities.  
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POSTOPERATIVE PAIN: NSAID, ACETAMINOPHEN 

 
Strong evidence suggests that NSAIDs and/or acetaminophen should be used after 
carpal tunnel release for postoperative pain management.  

Quality of Evidence: High 
Strength of Recommendation: Strong   
Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Also requires no reasons to downgrade from the EtD framework. 

Rationale 
One high-quality article (Husby 2001) showed no significant differences in observed outcomes for patients who 
underwent surgery for CTS treated with acetaminophen vs. patients that were given matching placebo pills. Three 
high-quality articles (Husby 2001 and Ilyas, 2018/2019) showed no significant differences in observed outcomes 
for patients who underwent surgery for CTS treated with acetaminophen vs. those who were given non-steroidal 
anti-inflammatory drugs (NSAIDs) (Naproxen or ibuprofen). Ilyas (2018) also showed that the patients who took 
acetaminophen or ibuprofen after mini-open carpal tunnel repair had statistically significantly lower Worst Daily 
Pain (0-10 scale) than those who took Oxycodone – 2.5 and 3.4 respectively. Ilyas (2019) again showed that the 
patients who underwent CTS surgery who took acetaminophen or ibuprofen also had less VAS Worst Daily Pain 
than patients who took Oxycodone – 2.5, 2.5, and 2.9 respectively; these differences reached statistical 
significance. Adverse events were also significantly less common in patients taking NSAIDs or acetaminophen in 
comparison to Oxycodone. Ilyas 2018 reported 11% of the oxycodone group reported adverse events compared 
to 3% in the acetaminophen group; Ilyas 2019 adverse events were reported in 15% of the oxycodone group, 1.6% 
of the acetaminophen group, and 1.6% in the NSAID group.  

Benefits/Harms of Implementation 
The benefit of having two non-opioid medications for postoperative pain management is that pain can still be 
managed despite concomitant conditions, which may preclude a patient from taking either NSAID or 
acetaminophen.  In addition, this helps avoid the many adverse effects of opioids (overdose and addiction). 

Outcome Importance 
NSAIDs and acetaminophen are options to help control postoperative pain. 

Acceptability 
Accepted treatment for pain in the postoperative state as there are over-the-counter medications. 

Feasibility 
Feasible as these are over-the-counter medications that are familiar to patients and clinicians.  

 

  

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
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OPTIONS 
Low quality evidence, no evidence, or conflicting supporting evidence have resulted in the following 
statements for patient interventions to be listed as options for the specified condition. Future research 
may eventually cause these statements to be upgraded to strong or moderate recommendations for 
treatment. 

RISK FACTORS: KEYBOARDING, CLERICAL WORK 

 
In the absence of reliable evidence, it is the opinion of the workgroup that there is no 
association between high keyboard use and carpal tunnel syndrome.  

Quality of Evidence: Very Low 
Strength of Option: Consensus  

Description: Evidence there is no supporting evidence, or limited level evidence was downgraded due to major 
concerns addressed in the EtD framework. In the absence of reliable evidence, the guideline work group is making 
a recommendation based on their clinical opinion. 

Rationale 
No high- or moderate-quality studies were identified to address the question of the association of keyboard use 
and carpal tunnel syndrome. A single low-quality study that met inclusion criteria, (Eleftheriou et al. 2012), 
reported a statistically significant association between high keyboard use and carpal tunnel syndrome. 

Benefits/Harms of Implementation 
This recommendation is based upon a research question that was specifically focused on the association of high 
keyboard use and carpal tunnel syndrome. The potential harm in the CPG lies in the lack of recognition of 
keyboard use as a strong risk factor or causative variable for carpal tunnel syndrome which has implications for 
worker’s compensation cases and physicians called upon to evaluate causation.  

  



 

34 
View background material via the CPG eAppendix 1  
View data summaries via the CPG eAppendix 2 

THERAPEUTIC ULTRASOUND 

 
Evidence suggests therapeutic ultrasound does not provide long-term improvement of 
carpal tunnel syndrome.  

Quality of Evidence: High 
Strength of Option: Limited  (Downgraded) 

Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Option was downgraded based on EtD framework. 

Rationale 
There is limited standardization of the studies assessing the effectiveness of therapeutic ultrasound on carpal 
tunnel symptoms; this recommendation has been downgraded for inconsistency and heterogeneity of both 
treatments and outcomes. Studies were inconsistent with the use of constant versus pulsed-wave treatments as 
well as dosages and supplementing treatment with an orthosis.  Only one study provided long term follow up 
(Jothi, 2019) and showed no significant difference between therapeutic ultrasound and sham ultrasound therapy.  
Two additional papers also showed no significant difference between treatment and control groups, although the 
follow up was only one to two months (Catalbas 2018 and Yildiz 2011).  Only one paper favored the use of 
ultrasound for treatment of CTS (Dincer, 2009) while Ebenbichler et al. Showed more mixed results in 1998. Many 
studies evaluated therapeutic ultrasound against various other treatments, including, exercise, phonophoresis, 
pulsed radiofrequency, heat and laser therapy, however, ultrasound was not clearly superior. There was limited 
standardization of the use of therapeutic ultrasound on carpal tunnel symptoms, such as the use of constant 
versus pulsed-wave treatments as well as dosages. 

Benefits/Harms of Implementation 
Therapeutic ultrasound does not show any significant difference from placebo.  Although it does not have any 
direct biological adverse reactions, ultrasound adds to the time and cost of treatment without established benefit 
to patients. There are no harms expected from this recommendation based on the evidence. 

Cost Effectiveness/Resource Utilization 
Given the lack of effectiveness of therapeutic ultrasound, it is not cost effective to use it as a therapy for CTS. 

Acceptability 
Due to lack of supporting evidence, this guidance is anticipated to be accepted by surgeons, patients, and 
therapists.  

Feasibility 
Readily available and feasible to not use this modality. 

Future Research 
More long-term follow up studies are required to confirm the lack of effectiveness of therapeutic ultrasound in 
the treatment of CTS.  

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
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NON-OPERATIVE TREATMENTS VS. PLACEBO/CONTROL 

 
Evidence suggests that the following non-operative treatments do not demonstrate 
superiority over control or placebo: acupressure, insulin injection, heat therapy, 
magnet therapy, nutritional supplementation, oral diuretic, oral NSAID, oral 
anticonvulsant, phonophoresis.  

Quality of Evidence: High 
Strength of Option: Limited  (Downgraded) 

Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Option was downgraded based on EtD framework. 

Rationale 
The overall strength was downgraded for this option given the heterogeneity in treatment modalities, study 
quality, control cohort utilized, and follow-up time periods. Single studies evaluating acupressure, insulin 
injection, heat therapy, immobilization, oral diuretic, and oral NSAID for the treatment of CTS showed no 
significant difference at short term follow up (Asgari, 2020, Kamel 2019, Mansiz Kaplan 2019, Kocak Ulucakoy 
2020, Chang 2020).  Two studies showed moderate evidence that there was no significant difference between 
patient treatment with magnet therapy and controls (Colbert 2010 and Baute 2018).  Patients treated with 
nutritional supplementation did not show improvement over controls in two studies (Paolucci 2018 and Faig-
Marti 2017), however, showed improvement in a single study with very short term follow up (Marvulli 2021).  
There is strong evidence that oral anticonvulsants are not effective in the treatment of CTS with three out of four 
articles showing no significant difference between treatment and placebo groups (Hui 2011, Eftekharsadat 2015, 
Mehmetoglu 2018, Hesami 2018).  Lastly, there is strong evidence against the use of phonophoresis to treat CTS 
(Boohong 2020 and Haghighat 2021). 

Benefits/Harms of Implementation 
The above treatments do not show a consistent significant difference from control groups and add to the time 
and monetary expense for patients suffering from CTS and to the health system (low value care).  Moreover, 
adverse reactions from oral diuretics, NSAIDs and anticonvulsants are well recognized and are discouraged for 
non-operative treatment of CTS through this guideline. 

Outcome Importance 
As the above treatments do not show a difference in symptom improvement for CTS, they should not be 
recommended. 

Cost Effectiveness/Resource Utilization 
Given the lack of effectiveness of the above treatments are not considered cost effective to treat CTS. 

Future Research 
No long-term follow up studies are available to confirm the lack of effectiveness of these therapies, however, are 
likely not necessary, given the lack of short-term benefits.  
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NON-OPERATIVE TREATMENTS: LONG-TERM  

 
Evidence suggests the following non-operative treatments do not improve long-term 
patient reported outcomes for carpal tunnel syndrome: oral corticosteroid, hyaluronic 
acid injection, hydro dissection, kinesiotaping, laser therapy, peloid therapy, perineural 
injection therapy, topical treatment, shockwave therapy, exercise, ozone injection, 
massage therapy, manual therapy, pulsed radiofrequency.  

Quality of Evidence: High 
Strength of Option: Limited  (Downgraded) 

Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Option was downgraded based on EtD framework. 

Rationale 
The overall strength was downgraded for this option given the heterogeneity in treatment modalities, study 
quality, control cohort utilized, and follow-up time periods. One study evaluating oral corticosteroid (Chang 1998). 
Two studies evaluating hyaluronic acid injection demonstrate limited evidence in favor of hyaluronic acid injection 
at 6 months as compared to a normal saline injection (Wu 2022) and no difference between a hyaluronic acid and 
normal saline injection at 1-, 3-, and 6-mo follow up time points (Su 2021).  

There are three studies that evaluated the utilization of hydro dissection for the treatment of carpal tunnel 
syndrome. Elawamy et al.2020 demonstrated improved pain and function 6 months after hydro dissection with 
Hyalase and 10 mL saline solution injection as compared to hydro dissection with 10mL of saline solution only. We 
et al.2018 demonstrated that hydro dissection resulted in improved function and symptom severity compared to 
subcutaneous injection at 6mo. He et al.2022 demonstrated that hydro dissection with 5% dextrose as an add on 
to a corticosteroid injection resulted in improved patient reported outcome scores at 3 mo.  

Five studies evaluated kinesiotaping, two favoring kinesiotaping and three demonstrating no difference as 
compared to various treatment modalities including an orthosis, placebo kinesiotaping, nerve and tendon gliding 
exercises (Geler 2016, De Sire 2021, Aminian 2022, Mansiz 2019, Yildririn 2018).  

Seven studies evaluated the utilization of laser therapy, four of which were either mixed or favored laser therapy 
whereas three demonstrated no difference in outcomes when comparing laser therapy to orthosis and/or placebo 
(Barbosa 2016, Chang 2008, Dincer 2009, Evic 2007, Fusakul 2014, Guner 2018, Yagci 2019).  Metin et al.2017 
evaluated peloid treatment with nighttime orthosis as compared to nighttime orthosis alone and demonstrated 
improvements in functionality at one month.  

Wu et al.2017, when comparing perineural injection therapy with 5% dextrose to perineural injection therapy 
with normal saline, demonstrated clinical improvement in the former group at 6 months post injection. Five 
studies evaluated the use of topical treatments (e.g., lavender oil, chamomile oil) that demonstrated varied 
results as compared to placebo (Eftekharsadat 2018, Flondell 2017, Hashempur 2015, Karimi 2021, Hashempur 
2017.  

Ten studies evaluate short term (up to 6-month) effects of shockwave therapy, eight of which demonstrate 
benefits and two of which demonstrate no difference in outcomes as compared to sham treatment, (Habibzadeh 
2022, Kocak 2020, Gesslbauer 2021, Chang 2020, Wu 2016, Vahdatpour 2016, Saglam 2022, Haghighat 2021, 

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf
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Raissi 2017, Karatas 2019). Six studies evaluated exercise therapy or neuromobilization for the treatment of carpal 
tunnel syndrome. There was great variation in the intervention protocols (Shem 2020, Zidkova 2019, Abdolrazaghi 
2021, Hesami 2018, Salehi 2019). Shem 2020 showed symptom improvements after 6 weeks of self-myofascial 
stretching. Zidkova 2019 showed 9-week improved symptom scores after exercise with neuromobilization 
techniques. Abdorlrazaghi 2021 found that a 6-week gliding exercise with splinting protocol did not provide 
improvement in comparison to splinting alone. Hesami 2018 and Salehi similarly showed nerve and gliding tendon 
exercises provide benefit in comparison to splinting alone after 6-week protocols.  

Bahrami (2019) evaluated ozone injection with splinting as compared to splinting alone and demonstrated clinical 
improvement in the intervention arm. Elbalawy 2020 compared sensory rehabilitation with physical therapy as 
compared to physical therapy alone for carpal tunnel syndrome and demonstrated no difference in cohorts.  

Four studies evaluate various manual therapies for the treatment of carpal tunnel syndrome. Despite various 
therapy modalities and time periods of follow up, each study favors manual therapy as compared to the control 
cohort. Jimenez Del Barrio 2018 investigated diacutaneous fibrolysis; Wolny investigated neurodynamic 
techniques administered twice per week for ten weeks in both 2018 and 2019. Dinarvand 2017 compared hamate 
and scaphoid mobilization with splinting with splinting alone and found that while both groups improved 
significantly at ten-week follow-up, the degree of improvement was larger in the mobilization group. Chen 2015 
compared ultrasound-guided pulsed radiofrequency treatment with night splinting as compared to night splinting 
alone and demonstrated improved pain and functional outcome scores in the intervention cohort. Weintraub et 
al. evaluated the use of static and pulsed electromagnetic fields for the treatment of carpal tunnel and noted 
improvements in pain as compared to sham treatment.  

Benefits/Harms of Implementation 
The above interventions do not demonstrate a consistently significant difference as compared to control cohorts. 
Each treatment is associated with its own time and monetary expense, as well as risk profile.  

Cost Effectiveness/Resource Utilization 
Given the lack of effectiveness of the above treatments, they are not considered cost effective for the treatment 
of carpal tunnel syndrome.  

Acceptability 
Due to lack of supporting evidence, this guideline is anticipated to be accepted by surgeons, patients, and 
therapists. 

Future Research 
Future research may include studies that compare non operative treatment options to carpal tunnel release 
and/or with a more consistently defined intervention and/or control cohort.  
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COMPARISON OF NON-OPERATIVE TREATMENTS 

 
Evidence suggests no significant difference in patient reported outcomes between non 
operative treatment techniques for carpal tunnel syndrome.  

Quality of Evidence: High 
Strength of Option: Limited  (Downgraded) 

Evidence from two or more “High” quality studies with consistent findings for recommending for or against the 
intervention. Option was downgraded based on EtD framework. 

Rationale 
Numerous articles compared various therapies for carpal tunnel against other therapies. Not only were the 
treatments and their comparisons very heterogeneous, but no long-term follow also up was described either – as 
such, this recommendation has been downgraded. The majority of the studies did not demonstrate any significant 
difference between the treatment arms.  When comparing corticosteroid injection versus shockwave therapy, the 
results were equivocal with one study out of four favoring ESWT, another favoring CSI, and two showing no 
significant difference between the treatment groups. When comparing ESWT with various treatments, three 
studies showed a slight benefit in ESWT.  

Benefits/Harms of Implementation 
The above non operative treatments do not show a consistent significant difference from other treatments and 
add to the time and monetary expense for patients suffering from CTS. 

Outcome Importance 
As there is limited data with mixed quality of evidence, any particular non-operative treatment cannot be 
recommended over another non-operative treatment. 

Cost Effectiveness/Resource Utilization 
None of the non-operative treatments have shown long-term success in the treatment of CTS and therefore, are 
not considered cost-effective options. 

Acceptability 
Due to lack of supporting evidence, this guideline is anticipated to be accepted by surgeons, patients, and 
therapists. 

Feasibility 
Readily available and feasible to not use these modalities. 

Future Research 
No long-term follow up studies are available to confirm the lack of effectiveness of these therapies, however, are 
likely not necessary, given the lack of short-term benefits.  

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
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SITE OF SERVICE 

 
Limited evidence suggests carpal tunnel release may be safely conducted in the office 
setting.  

Quality of Evidence: Low 
Strength of Option: Limited   

Description: 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. 

Rationale 
No high- or moderate-quality studies were identified to address the question related to the association of site of 
carpal tunnel release on outcomes. Five low-quality studies were identified, most of which were single-surgeon, 
single-institution and/or retrospective or database studies evaluating carpal tunnel release conducted in the office 
setting as compared to the operating room setting (Halvorson 2020, Miller 2022, Moscato 2021, Randall 2021, 
Stephens 2021). These studies consistently demonstrated that carpal tunnel release in the office setting results in 
no increased risk of complications with higher ratings of patient experience and satisfaction when compared to 
surgical release in the operating room.  

When examining surgical site infection (SSI) rates, Halvorson et al. (2020) discerned no significant disparity 
between clinic-based procedure rooms (PR) and traditional operating rooms (OR). In terms of patient experience 
and satisfaction, Miller (2022) highlighted the advantages of office-based procedures utilizing wide awake local 
anesthesia (WALANT). Patients in the office reported heightened enjoyment, reduced anxiety, and an overall 
more positive experience compared to those in the OR. Exploring patient satisfaction in relation to anesthesia and 
surgical settings, Moscato's study (2021) illuminated the superiority of office-based CTR surgeries with WALANT 
over hospital-based procedures with regional anesthesia and sedation. This was underscored by consistent 
correlations between WALANT anesthesia and enhanced patient satisfaction across settings. Regarding medical 
complications, Randall (2021) revealed comparable safety profiles for office-based procedure rooms (PR) and OR 
settings. Notably, no substantial differences were found in major medical, surgical site, or iatrogenic 
complications between office and OR environments, underscoring the safety of CTR procedures regardless of the 
chosen setting. 

Lastly, Stephens' study (2021) evaluated long-term outcomes after open CTR procedures. The transition from OR 
to PR in 2014 did not yield discernible discrepancies in patient demographics or postoperative outcomes 
measured using the Boston Carpal Tunnel Questionnaire (BCTQ), highlighting the enduring clinical effectiveness of 
CTR procedures across various procedural environments. 

Benefits/Harms of Implementation 
The benefits of surgical release in the office as compared to the operating room include potential time and cost 
savings for patients and hospital systems. There are also potential improvements in the patient experience with 
office based carpal tunnel release. Notably, patients eligible for office-based procedures should be appropriately 
chosen and willing to undergo surgical release awake with limited anesthesia.  
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Future Research 
Future research should include randomized controlled trials of office vs OR based carpal tunnel release and cost 
effectiveness analyses of moving cases from the OR to the office.   

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
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SURGICAL DRAPING 

 
In the absence of reliable evidence, it is the opinion of the workgroup that limited 
draping is an option for carpal tunnel release.  

Quality of Evidence: Consensus 
Strength of Option: Consensus  

Description: Evidence there is no supporting evidence, or limited level evidence was downgraded due to major 
concerns addressed in the EtD framework. In the absence of reliable evidence, the guideline work group is making 
a recommendation based on their clinical opinion. 

Rationale 
There are no randomized trials of draping options or field sterility relevant to this question. Multiple case series of 
WALANT surgeries, including carpal tunnel release, have shown low infection rates using field sterility.  Given the 
well-documented cost savings of in-office carpal tunnel release using field sterility and the low reported infection 
rates for carpal tunnel release in general, it is our opinion that field sterility should be considered adequate for 
performance of carpal tunnel release surgery. 

Benefits/Harms of Implementation 
Given the low risk of infection in CTR overall, the harms are minimal. Benefits apply largely to efficiency and cost 
of in-office or surgical suite CTR surgery where full operative draping may not be feasible. 

Cost Effectiveness/Resource Utilization 
Field sterility or minimal draping is less expensive than full operative draping and contributes to the cost-
effectiveness of CTR. 

Acceptability 
Well accepted approach in the literature in multiple health system settings.  

Feasibility 
No feasibility issues are expected as this approach minimizes the use of potentially unnecessary draping.  

Future Research 
Randomized controlled trials of field sterility in hand surgery are lacking and would strengthen the evidence 
against their use.  
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ANTICOAGULATION 

 
Limited evidence suggests anticoagulation medication may be safely continued for 
carpal tunnel release.  

Quality of Evidence: Low 
Strength of Option: Limited   

Description: 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. 

Rationale 
Two low quality studies provide limited evidence suggesting that anticoagulation medication may be safely 
continued for carpal tunnel release. Kaltenborn (2019) utilized propensity score matching to evaluate the 
association of bleeding complications with acetylsalicylic acid use in patients undergoing carpal tunnel release and 
demonstrated no difference in bleeding outcomes between the acetylsalicylic acid cohort and the control cohort. 
Brunetti (2013) similarly demonstrated no difference in complications between cohorts undergoing carpal tunnel 
release taking acetylsalicylic acid and those not taking acetylsalicylic acid. Although not included in the guideline 
given the lack of results specific to carpal tunnel syndrome, a single-center, prospective cohort trial (Bogunovic 
2015) evaluated the impact of uninterrupted Warfarin use on hand and wrist surgery. When case matched to 
those not prescribed Warfarin, those prescribed Warfarin (with an INR<3.5) demonstrated an infrequent risk of 
bleeding complications requiring reoperation.  

Benefits/Harms of Implementation 
The benefits and harms of continuing anticoagulation vary based upon the indication for the specific 
anticoagulation. From a surgical perspective, the harm in continuing anticoagulation may include complications 
related to bleeding, however this has not been definitively demonstrated in the literature. 

Cost Effectiveness/Resource Utilization 
Continuation of anticoagulation medication may prevent unnecessary visits to a patient’s cardiologist and/or 
medical team to inquire and/or obtain counseling related to pausing or bridging medications.  

Acceptability 
Use of anticoagulants is accepted practice but may vary based upon type of anticoagulation, patient factors, and 
surgeon preference.  

Feasibility 
No issues related to feasibility beyond the anticipated discussion on risks of bleeding/hematoma when continuing 
on anticoagulation medication.  

Future Research 
Future research should be conducted to explore various types of anticoagulation and to increase the quality of 
evidence.  

 

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
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PROPHYLACTIC PERIOPERATIVE ANTIBIOTICS 

 
Limited evidence suggests perioperative prophylactic antibiotics are not indicated for 
the prevention of surgical site infection following carpal tunnel release.  

Quality of Evidence: Low 
Strength of Option: Limited   

Description: 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. 

Rationale 
Four low quality studies demonstrate limited evidence suggesting that perioperative prophylactic antibiotics are 
not indicated for the prevention of surgical site infection following carpal tunnel release. Multiple retrospective 
reviews have demonstrated that the use of prophylactic antibiotics for carpal tunnel release does not decrease 
the rate of infection, even in patients with diabetes (Harness 2010, Mehta 2022, Tosti 2012, Vasconcelos 2017). A 
claims database study evaluating the effectiveness of perioperative antibiotics for common soft tissue hand 
procedures that controlled for several patient demographic factors through propensity score matching 
demonstrated no difference in infection rates between cohorts with and without perioperative prophylactic 
antibiotics (Li, 2018). Notably, this study, despite including over 60,000 patients undergoing carpal tunnel release 
(>50% of included patients) was not included in the evidence as the infection rate was not detailed by condition. 

Benefits/Harms of Implementation 
The benefit of perioperative prophylactic antibiotics is the prevention of surgical site infection; however, this has 
not been demonstrated in the literature. The harm of perioperative prophylactic antibiotics includes risks related 
to the side effects of antibiotics (allergic reactions, development of drug-resistant organisms, and Clostridium 
difficile infection) without the proven benefit of reducing infections. 

Cost Effectiveness/Resource Utilization 
There are costs associated and resources utilized in the delivery of perioperative antibiotics and the treatment of 
downstream adverse effects. 

Acceptability 
It is accepted practice to limit the overuse of antibiotics although not strictly practiced by all surgeons due to 
other guidelines for major surgery that support the routine administration of preoperative antibiotics (e.g., total 
joint arthroplasty). 

Feasibility 
There are no feasibility issues with the implementation of this recommendation as it suggests limited unnecessary 
care. 

Future Research 
Future research should address the strength of recommendation through more condition-specific analyses for the 
use of preoperative antibiotics. 
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PREOPERATIVE TESTING 

 
In the absence of sufficient evidence specific to carpal tunnel, it is the opinion of the 
workgroup that routine pre-operative testing (e.g., labs, CXR, EKG) is not indicated.  

Quality of Evidence: Very Low 
Strength of Option: Consensus  

Description: Evidence there is no supporting evidence, or limited level evidence was downgraded due to major 
concerns addressed in the EtD framework. In the absence of reliable evidence, the guideline work group is making 
a recommendation based on their clinical opinion. 

Rationale 
There are no studies evaluating the utilization of pre-operative testing (e.g., labs, CXR, EKG) for carpal tunnel 
patients only. One study evaluated the use of pre-operative testing for patients with common hand conditions 
(including carpal tunnel) and demonstrated increased generation of downstream tests, procedures, and costs. 
Studies outside of hand surgery consistently demonstrate that pre-operative testing for healthy patients 
undergoing minor procedures leads to delays in care, unnecessary downstream testing and care, and added costs.   

Benefits/Harms of Implementation 
The potential benefits of this recommendation include decreasing the utilization of unnecessary testing that has 
the potential to lead to increased costs, delays in care, and downstream care cascades. The potential harm is 
missing a critical test result that may impact care or the patient’s health. In healthy patients, this risk and thus 
potential harm is low. As such, the working group recommends that peri-operative testing not be performed 
routinely on healthy patients before carpal tunnel release and may be utilized on a case-by-case basis for non-
healthy patients when it may impact their anesthetic type or peri-operative care. 
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ADJUNCTIVE TESTING 

 
In the absence of reliable evidence, it is the opinion of the workgroup that, when 
multiple risk factors for amyloidosis are present, pathological analysis of tenosynovium 
may be performed.  

Quality of Evidence: Consensus 
Strength of Option: Consensus  

Description: Evidence there is no supporting evidence, or limited level evidence was downgraded due to major 
concerns addressed in the EtD framework. In the absence of reliable evidence, the guideline work group is making 
a recommendation based on their clinical opinion. 

Rationale 
Amyloidosis has various clinical manifestations that can include cardiac dysfunction. Carpal tunnel is often one of 
the earliest clinical manifestations of amyloidosis (Nakagawa 2016). A recent cross-sectional study of patients with 
carpal tunnel syndrome undergoing carpal tunnel release showed that 10.2% exhibited amyloid deposits on 
tenosynovial biopsy, leading 4% to disease-modifying treatment. Although the diagnosis of amyloidosis is rare, 
given the lack of high-quality evidence to guide the decision to perform pathological analysis of tenosynovium, it 
is the opinion of the workgroup that this decision should be guided by patient preference and risk factors (Sood 
2021). 

Benefits/Harms of Implementation 
The benefits of tenosynovial analysis include the possible detection and possible treatment of amyloidosis. The 
harms include the downstream care cascade that may result from a positive biopsy (e.g., lab testing, 
echocardiograms) that may be negative.  

Cost Effectiveness/Resource Utilization 
There are costs associated and resources utilized in the pathological analysis of tenosynovium. There are also 
downstream care cascades that may result from a positive sampling.  

Acceptability 
Accepted practice but may vary based upon risk factors and patient preference.  

Feasibility 
No feasibility issues beyond limitations in access to appropriate labs. 

Future Research 
Future research should involve the cost effectiveness of pathological analysis of tenosynovium based upon various 
risk profiles and the impact of downstream care cascades that may result from a positive sample.  
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POSTOPERATIVE PAIN: TRAMADOL 

 
In the absence of reliable evidence, it is the opinion of the workgroup that Tramadol 
may be considered over other opioids for postoperative pain management.  

Quality of Evidence: Very Low 
Strength of Option: Consensus  

Description: Evidence there is no supporting evidence, or limited level evidence was downgraded due to major 
concerns addressed in the EtD framework. In the absence of reliable evidence, the guideline work group is making 
a recommendation based on their clinical opinion. 

Rationale 
Miller et al. (2017) conducted a prospective cohort study to compare the effectiveness of opioids (i.e., 
hydrocodone, codeine, oxycodone) and tramadol. The results showed that patients that took opioids 
postoperatively had more medication-related side-effects and pill-consumption than those who took Tramadol. A 
multivariate regression analysis demonstrated that a tramadol prescription was an independent predictor of 
decreased total pill consumption. Moreover, patients with opioid prescriptions consumed only 28% of the filled 
prescription, compared to 36% consumption for tramadol. As this is the only article that met inclusion criteria and 
was low-quality due to its observational study design, the workgroup has provided the opinion consensus 
statement above.  

Benefits/Harms of Implementation 
The use of Tramadol over opioids for postoperative pain management has benefits as it avoids the many adverse 
effects of opioids (overdose and addiction). 

Outcome Importance 
Tramadol remains an option to help control postoperative pain. 

Acceptability 
Accepted treatment for pain in the postoperative state. 

Future Research 
There are no high-quality studies comparing the use of tramadol versus opioids in the control of postoperative 
pain after carpal tunnel release.   

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf


 

47 
 

APPENDICES 
Appendix I: References  
 

Introduction References 

1. Atroshi I, Gummesson C, Johnsson R, Ornstein E, Ranstam J, Rosén I. Prevalence of carpal tunnel syndrome in a 
general population. JAMA. 1999;282(2):153-158. 

2. Hubbard, Zachary S., et al. "Economic benefit of carpal tunnel release in the Medicare patient population." 
Neurosurgical focus 44.5 (2018): E16. 

3. Mondelli M, Giannini F, Giacchi M. Carpal tunnel syndrome incidence in a general population. Neurology. 
2002;58(2):289-294. 

4. US Bureau of Labor and Statistics, US Department of Labor, 2011. Nonfatal occupational injuries and illnesses 
requiring days away from work, 2015; from https://www.bls.gov/news.release/osh2.nr0.htm 

 

Rationale References 

1. Bogunovic L, Gelberman RH, Goldfarb CA, Boyer MI, Calfee RP. The Impact of Uninterrupted Warfarin on Hand and 
Wrist Surgery. J Hand Surg Am. 2015 Nov;40(11):2133-40. doi: 10.1016/j.jhsa.2015.07.037. Epub 2015 Oct 1. PMID: 
26432767; PMCID: PMC4720967. 

2. Li K, Sambare TD, Jiang SY, Shearer EJ, Douglass NP, Kamal RN. Effectiveness of Preoperative Antibiotics in 
Preventing Surgical Site Infection After Common Soft Tissue Procedures of the Hand. Clin Orthop Relat Res. 2018 
Apr;476(4):664-673. doi: 10.1007/s11999.0000000000000073. PMID: 29432267; PMCID: PMC6260065. 

3. Nakagawa M, Sekijima Y, Yazaki M, Tojo K, Yoshinaga T, Doden T, Koyama J, Yanagisawa S, Ikeda S. Carpal tunnel 
syndrome: a common initial symptom of systemic wild-type ATTR (ATTRwt) amyloidosis. Amyloid. 2016;23(1):58-63. 
doi: 10.3109/13506129.2015.1135792. Epub 2016 Feb 8. PMID: 26852880. 

4. Sood RF, Kamenko S, McCreary E, Sather BK, Schmitt M, Peterson SL, Lipira AB. Diagnosing Systemic Amyloidosis 
Presenting as Carpal Tunnel Syndrome: A Risk Nomogram to Guide Biopsy at Time of Carpal Tunnel Release. J Bone 
Joint Surg Am. 2021 Jul 21;103(14):1284-1294. doi: 10.2106/JBJS.20.02093. PMID: 34097669. 
 

Included Literature 

1. Abdel Ghaffar, M. K., El-Shinnawy, M. A., Fawzy, H., Ibrahim, S. E.. (2012). Gray scale and color Doppler sonography 
in the diagnosis of carpal tunnel syndrome. Egyptian Journal of Radiology and Nuclear Medicine, 43(4), 581-587. 
http://dx.doi.org/10.1016/j.ejrnm.2012.08.002  

2. Abdolrazaghi, H. A., Khansari, M., Mirshahi, M., Ahmadi Pishkuhi, M.. (2021). Effectiveness of Tendon and Nerve 
Gliding Exercises in the Treatment of Patients With Mild Idiopathic Carpal Tunnel Syndrome: A Randomized 
Controlled Trial. Hand, 0(0), 15589447211006857.  

3. Agee, J. M., McCarroll, H. R., Jr., Tortosa, R. D., Berry, D. A., Szabo, R. M., Peimer, C. A.. (1992). Endoscopic release of 
the carpal tunnel: a randomized prospective multicenter study. , 17(6), 987-95.  

4. Aghaei, S., Khosrawi, S., Hoseini, S. G., Khosravi, M., Maghroori, R.. (2021). Local Injection of 5% Dextrose Versus 
Triamcinolone in Carpal Tunnel Syndrome: a Randomized Clinical Trial. SN Comprehensive Clinical Medicine, 4(1), . 
http://dx.doi.org/10.1007/s42399-021-01099-5  

5. Ahmed, O. F., Elkharbotly, A. M., Taha, N., Bekheet, A. B.. (2017). Treatment of mild to moderate carpal tunnel 
syndrome in patients with diabetic neuropathy using low level laser therapy versus ultrasound controlled 
comparative study. BBA Clinical, 8(0), 43-47.  

6. Akhtar, S., Bradley, M. J., Burke, F. D., Dubin, N. H., Wilgis, E. F.. (2015). Study to Assess Outcome After Open and 
Closed Carpal Tunnel Decompression. Annals of Plastic Surgery, 75(5), 548-51.  

7. Akkurt, M. O., Duzgun, S., Ates, A., Yaradilmis, Y. U.. (2020). Comparison of two approaches for carpal tunnel release: 
Extended versus mini-open technique. Joint Diseases & Related Surgery, 31(1), 50-5.  

8. Akturk, S., Buyukavci, R., Aslan, O., Ersoy, Y.. (2018). Comparison of splinting and Kinesio taping in the treatment of 
carpal tunnel syndrome: a prospective randomized study. Clinical Rheumatology, 37(9), 2465-2469.  

https://www.bls.gov/news.release/osh2.nr0.htm


 

48 
View background material via the CPG eAppendix 1  
View data summaries via the CPG eAppendix 2 

9. Alam, M., Khan, M., Ahmed, S. I., Ali, S. S.. (2018). Effectiveness of neural mobilization and ultrasound therapy on 
pain severity in carpal tunnel syndrome. Biomedical Research and Therapy, 5(4), 2187-2193. 
http://dx.doi.org/10.15419/bmrat.v5i4.432  

10. Alkhuzai, A.. (2022). Prospective Comparative Analysis Study of Minimally Invasive Surgical Decompressions versus 
Traditional Surgical Decompression of Carpal Tunnel Syndrome. Open Access Macedonian Journal of Medical 
Sciences, 10(0), 1882-1888. http://dx.doi.org/10.3889/OAMJMS.2022.9900  

11. Alves Mde, P., de Araújo, G. C.. (2011). LOW-LEVEL LASER THERAPY AFTER CARPAL TUNNEL RELEASE. , 46(6), 697-
701.  

12. Aminian-Far, A., Pahlevan, D., Kohnegi, F. M.. (2022). Kinesio taping as an alternative treatment for manual laborers 
with carpal tunnel syndrome: A double-blind randomized clinical trial. Journal of Back & Musculoskeletal 
Rehabilitation, 35(2), 439-447.  

13. Anderson, J. T., Stephens, A. R., Haas, A. R., Ahn, N. U., Kazmers, N. H.. (2022). Evaluation of Factors Affecting Return 
to Work Following Carpal Tunnel Release: A Statewide Cohort Study of Workers' Compensation Subjects. Journal of 
Hand Surgery - American Volume, 47(6), 544-553.  

14. Asgari, M. R., Mosaviinejad, S. S., Ebrahimian, A., Aminianfar, A., Ghorbani, R., Babamohamadi, H.. (2020). The 
effects of acupressure on the symptoms severity and function status and electrodiagnostic findings in patients with 
carpal tunnel syndrome. Complementary Therapies in Medicine, 51(0), 102420.  

15. Asheghan, M., Aghda, A. K., Sobhani, V., Hashemi, S. E., Hollisaz, M. T.. (2020). A randomized comparative trial of 
corticosteroid phonophoresis, local corticosteroid injection, and low-level laser in the treatment of carpal tunnel 
syndrome. Laser Therapy, 29(1), 11-17.  

16. Aslani, H. R., Alizadeh, K., Eajazi, A., Karimi, A., Karimi, M. H., Zaferani, Z., Hosseini Khameneh, S. M.. (2012). 
Comparison of carpal tunnel release with three different techniques. Clinical Neurology and Neurosurgery, 114(7), 
965-968. http://dx.doi.org/10.1016/j.clineuro.2012.02.017  

17. Asserson, D. B., North, T. J., Rhee, P. C., Bishop, A. T., Brault, J. S., Shin, A. Y.. (2022). Return to work following 
ultrasound guided thread carpal tunnel release versus open carpal tunnel release: a comparative study. Journal of 
Hand Surgery: European Volume, 47(4), 359-363.  

18. Atroshi, I., Flondell, M., Hofer, M., Ranstam, J.. (2013). Methylprednisolone injections for the carpal tunnel 
syndrome: a randomized, placebo-controlled trial. Annals of Internal Medicine, 159(5), 309-17.  

19. Atroshi, I., Hofer, M., Larsson, G. U., Ornstein, E., Johnsson, R., Ranstam, J.. (2009). Open compared with 2-portal 
endoscopic carpal tunnel release: a 5-year follow-up of a randomized controlled trial. Journal of Hand Surgery - 
American Volume, 34(2), 266-72.  

20. Atroshi, I., Larsson, G. U., Ornstein, E., Hofer, M., Johnsson, R., Ranstam, J.. (2006). Outcomes of endoscopic surgery 
compared with open surgery for carpal tunnel syndrome among employed patients: randomised controlled trial. 
BMJ, 332(7556), 1473.  

21. Atthakomol, P., Manosroi, W., Phanphaisarn, A., Phrompaet, S., Iammatavee, S., Tongprasert, S.. (2018). Comparison 
of single-dose radial extracorporeal shock wave and local corticosteroid injection for treatment of carpal tunnel 
syndrome including mid-term efficacy: a prospective randomized controlled trial. BMC Musculoskeletal Disorders, 
19(1), 32.  

22. Atwa, E. T., Esh, A. M., Abd El Al, I. T., Awad, Y. M.. (2019). Platelet-rich plasma versus corticosteroid injections for 
carpal tunnel syndrome: Clinical and electrophysiological study. Egyptian Rheumatologist, 41(3), 237-241. 
http://dx.doi.org/10.1016/j.ejr.2018.07.008  

23. Babaei-Ghazani, A., Moradnia, S., Azar, M., Forogh, B., Ahadi, T., Chaibakhsh, S., Khodabandeh, M., Eftekharsadat, B.. 
(2022). Ultrasound-guided 5% dextrose prolotherapy versus corticosteroid injection in carpal tunnel syndrome: a 
randomized, controlled clinical trial. Pain Management, 12(6), 687-697.  

24. Badil Guloglu, S., Bilgilisoy Filiz, M., Kilic, K. K., Koldas Dogan, S., Toslak, I. E., Toraman, N. F.. (2022). Treatment of 
carpal tunnel syndrome by low-level laser therapy versus corticosteroid injection: a randomized, prospective clinical 
study. Lasers in Medical Science, 13(0), 13.  

25. Bahrami, M. H., Raeissadat, S. A., Nezamabadi, M., Hojjati, F., Rahimi-Dehgolan, S.. (2019). Interesting effectiveness 
of ozone injection for carpal tunnel syndrome treatment: a randomized controlled trial. Orthopedic research and 
reviews, 11(0), 61-67.  

26. Bahrami-Taghanaki, H., Azizi, H., Hasanabadi, H., Jokar, M. H., Iranmanesh, A., Khorsand-Vakilzadeh, A., Badiee-Aval, 
S.. (2020). Acupuncture for Carpal Tunnel Syndrome: A Randomized Controlled Trial Studying Changes in Clinical 
Symptoms and Electrodiagnostic Tests. Alternative Therapies in Health & Medicine, 26(2), 10-16.  

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf


 

49 
 

27. Bai, J., Kong, L., Zhao, H., Yu, K., Zhang, B., Zhang, J., Tian, D.. (2018). Carpal tunnel release with a new mini-incision 
approach versus a conventional approach, a retrospective cohort study. International Journal Of Surgery, 52(0), 105-
109.  

28. Bakhtiary, A. H., Rashidy-Pour, A.. (2004). Ultrasound and laser therapy in the treatment of carpal tunnel syndrome. 
Australian Journal of Physiotherapy, 50(3), 147-51.  

29. Barbosa, R. I., Fonseca Mde, C., Rodrigues, E. K., Tamanini, G., Marcolino, A. M., Mazzer, N., Guirro, R. R., 
MacDermid, J.. (2016). Efficacy of low-level laser therapy associated to orthoses for patients with carpal tunnel 
syndrome: A randomized single-blinded controlled trial. Journal of Back & Musculoskeletal Rehabilitation, 29(3), 
459-66.  

30. Baute, V., Keskinyan, V. S., Sweeney, E. R., Bowden, K. D., Gordon, A., Hutchens, J., Cartwright, M. S.. (2018). A 
randomized, controlled trial of magnetic therapy for carpal tunnel syndrome. Muscle & Nerve, 58(2), 310-313.  

31. Beckenbaugh, R. D., Simonian, P. T.. (1995). Clinical efficacy of electroneurometer screening in carpal tunnel 
syndrome. Orthopedics, 18(6), 549-52.  

32. Beddaa, H., Kably, B., Mouhi, I., Marzouk, B., Marfak, A., Nafai, S., Ouazzani, R., Birouk, N.. (2022). The validity of the 
upper limb neurodynamic test 2A in women with a clinical diagnosis of carpal tunnel syndrome: a prospective 
diagnostic accuracy study. The Pan African medical journal, 42(0), 61.  

33. Billakota, S., Hobson-Webb, L. D.. (2017). Standard median nerve ultrasound in carpal tunnel syndrome: A 
retrospective review of 1,021 cases. Clinical Neurophysiology Practice, 2(0), 188-191.  

34. Boonhong, J., Thienkul, W.. (2020). Effectiveness of Phonophoresis Treatment in Carpal Tunnel Syndrome: A 
Randomized Double-blind, Controlled Trial. Pm & R, 12(1), 8-15.  

35. Brunetti, S., Petri, G. J., Lucchina, S., Garavaglia, G., Fusetti, C.. (2013). Should aspirin be stopped before carpal 
tunnel surgery? A prospective study. World journal of orthopedics, 4(4), 299-302.  

36. Burnham, R. S., Loh, E. Y., Rambaransingh, B., Roberts, S. L., Agur, A. M., Playfair, L. D.. (2021). A Controlled Trial 
Evaluating the Safety and Effectiveness of Ultrasound-Guided Looped Thread Carpal Tunnel Release. Hand, 16(1), 73-
80.  

37. Burton, C., Rathod-Mistry, T., Blackburn, S., Blagojevic-Bucknall, M., Chesterton, L., Davenport, G., Dziedzic, K., 
Higginbottom, A., Jowett, S., Myers, H., Oppong, R., van der Windt, D., Hay, E., Roddy, E.. (2022). The effectiveness of 
corticosteroid injection versus night splints for carpal tunnel syndrome: 24-month follow-up of a randomised trial. 
Rheumatology, 08(0), 08.  

38. Calotta, N. A., Lopez, J., Deune, E. G.. (2017). Improved Surgical Outcomes With Endoscopic Carpal Tunnel Release in 
Patients With Severe Median Neuropathy. Hand, 12(3), 252-257.  

39. Capa-Grasa, A., Rojo-Manaute, J. M., Rodríguez, F. C., Martín, J. V.. (2014). Ultra minimally invasive sonographically 
guided carpal tunnel release: an external pilot study. Orthopaedics & traumatology, surgery & research, 100(3), 287-
92.  

40. Catalbas, N., Akkaya, N., Atalay, N. S., Sahin, F.. (2018). Ultrasonographic imaging of the effects of continuous, pulsed 
or sham ultrasound treatments on carpal tunnel syndrome: A randomized controlled study. Journal of Back & 
Musculoskeletal Rehabilitation, 31(5), 981-989.  

41. Cebesoy, O., Kose, K. C., Kuru, I., Altinel, L., Gul, R., Demirtas, M.. (2007). Use of a splint following open carpal tunnel 
release: a comparative study. Advances in Therapy, 24(3), 478-84.  

42. Celenlioglu, A. E., Unal-Artik, H. A., Guler, G.. (2022). Comparison of ultrasound-guided pulsed radiofrequency versus 
steroid injection in the treatment of carpal tunnel syndrome. Irish Journal of Medical Science, 17(0), 17.  

43. Cellocco, P., Rossi, C., Bizzarri, F., Patrizio, L., Costanzo, G.. (2005). Mini-open blind procedure versus limited open 
technique for carpal tunnel release: a 30-month follow-up study. Journal of Hand Surgery - American Volume, 30(3), 
493-9.  

44. Cellocco, P., Rossi, C., El Boustany, S., Di Tanna, G. L., Costanzo, G.. (2009). Minimally invasive carpal tunnel release. 
Orthopedic Clinics of North America, 40(4), 441-8, vii.  

45. Chang, C. Y., Chen, L. C., Chou, Y. C., Li, T. Y., Ho, T. Y., Wu, Y. T.. (2020). The Effectiveness of Platelet-Rich Plasma and 
Radial Extracorporeal Shock Wave Compared with Platelet-Rich Plasma in the Treatment of Moderate Carpal Tunnel 
Syndrome. Pain Medicine, 21(8), 1668-1675.  

46. Chang, M. H., Chiang, H. T., Lee, S. S., Ger, L. P., Lo, Y. K.. (1998). Oral drug of choice in carpal tunnel syndrome. 
Neurology, 51(2), 390-3.  

47. Chang, W. D., Wu, J. H., Jiang, J. A., Yeh, C. Y., Tsai, C. T.. (2008). Carpal tunnel syndrome treated with a diode laser: a 
controlled treatment of the transverse carpal ligament. Photomedicine and Laser Surgery, 26(6), 551-7.  



 

50 
View background material via the CPG eAppendix 1  
View data summaries via the CPG eAppendix 2 

48. Chang, Y. W., Hsieh, S. F., Horng, Y. S., Chen, H. L., Lee, K. C., Horng, Y. S.. (2014). Comparative effectiveness of 
ultrasound and paraffin therapy in patients with carpal tunnel syndrome: a randomized trial. BMC Musculoskeletal 
Disorders, 15(0), 399.  

49. Chen, J., Fowler, J. R.. (2021). Comparison of Diagnostic Accuracy of Electrodiagnostic Testing and Ultrasonography 
for Carpal Tunnel Syndrome. Hand, 0(0), 15589447211038701.  

50. Chen, L. C., Ho, C. W., Sun, C. H., Lee, J. T., Li, T. Y., Shih, F. M., Wu, Y. T.. (2015). Ultrasound-Guided Pulsed 
Radiofrequency for Carpal Tunnel Syndrome: A Single-Blinded Randomized Controlled Study. PLoS ONE [Electronic 
Resource], 10(6), e0129918.  

51. Chen, S. R., Shen, Y. P., Ho, T. Y., Li, T. Y., Su, Y. C., Chou, Y. C., Chen, L. C., Wu, Y. T.. (2021). One-Year Efficacy of 
Platelet-Rich Plasma for Moderate-to-Severe Carpal Tunnel Syndrome: A Prospective, Randomized, Double-Blind, 
Controlled Trial. Archives of Physical Medicine & Rehabilitation, 102(5), 951-958.  

52. Chen, X., Li, J., Yang, Y., Yao, Z., Tu, Z., Liao, S., Zhu, Q., Li, P.. (2022). Suprafascial plane endoscopy versus open carpal 
tunnel release for idiopathic carpal tunnel syndrome: Use of the Accordion Severity Grading System. Hand Surgery 
and Rehabilitation, 41(1), 113-118.  

53. Chen, Y. T., Miller Olson, E. K., Lee, S. H., Sainani, K., Fredericson, M.. (2021). Assessing Diagnostic and Severity 
Grading Accuracy of Ultrasound Measurements for Carpal Tunnel Syndrome Compared to Electrodiagnostics. Pm & 
R, 13(8), 852-861.  

54. Chen, Z., Liu, J., Yuan, T. B., Cai, D. W., Wang, X. X., Qin, J.. (2021). Comparison of clinical outcomes between open 
and modified endoscopic release for carpal tunnel syndrome. Experimental & Therapeutic Medicine, 22(2), 861.  

55. Chesterton, L. S., Blagojevic-Bucknall, M., Burton, C., Dziedzic, K. S., Davenport, G., Jowett, S. M., Myers, H. L., 
Oppong, R., Rathod-Mistry, T., van der Windt, D. A., Hay, E. M., Roddy, E.. (2018). The clinical and cost-effectiveness 
of corticosteroid injection versus night splints for carpal tunnel syndrome (INSTINCTS trial): an open-label, parallel 
group, randomised controlled trial. Lancet, 392(10156), 1423-1433.  

56. Chung, V. C., Wong, S. Y., Kung, K., Zee, C. Y., Leung, W. N., Chong, K. C., Wong, M., Wong, C., Griffiths, S. M.. (2017). 
Electroacupuncture and wrist splinting for carpal tunnel syndrome: a randomised trial. Hong Kong Medical Journal, 
23 Suppl 2(3), 28-31.  

57. Civi Karaaslan, T., Berkoz, O., Tarakci, E.. (2020). The effect of mirror therapy after carpal tunnel syndrome surgery: A 
randomised controlled study. Hand Surgery and Rehabilitation, 39(5), 406-412.  

58. Coady-Fariborzian, L., McGreane, A.. (2015). Comparison of Carpal Tunnel Release Methods and Complications. 
Federal Practitioner, 32(6), 40-44.  

59. Colbert, A. P., Markov, M. S., Carlson, N., Gregory, W. L., Carlson, H., Elmer, P. J.. (2010). Static magnetic field 
therapy for carpal tunnel syndrome: a feasibility study. Archives of Physical Medicine & Rehabilitation, 91(7), 1098-
104.  

60. Cook, A. C., Szabo, R. M., Birkholz, S. W., King, E. F.. (1995). Early mobilization following carpal tunnel release. A 
prospective randomized study. , 20(2), 228-30.  

61. Cresswell, T. R., Heras-Palou, C., Bradley, M. J., Chamberlain, S. T., Hartley, R. H., Dias, J. J., Burke, F. D.. (2008). Long-
term outcome after carpal tunnel decompression - a prospective randomised study of the Indiana Tome and a 
standard limited palmar incision. , 33(3), 332-6.  

62. de la Fuente, J., Aramendi, J. F., Ibanez, J. M., Blasi, M., Vazquez, A., Aurrekoetxea, J. J., Davila, F.. (2021). Minimally 
invasive ultrasound-guided vs open release for carpal tunnel syndrome in working population: A randomized 
controlled trial. Journal of Clinical Ultrasound, 49(7), 693-703.  

63. de Moraes, V. Y., Queiroz, J., Jr., Raduan-Neto, J., Fernandes, M., Okamura, A., Belloti, J. C.. (2021). Nonsurgical 
Treatment for Symptomatic Carpal Tunnel Syndrome: A Randomized Clinical Trial Comparing Local Corticosteroid 
Injection Versus Night Orthosis. Journal of Hand Surgery - American Volume, 46(4), 295-300.e1.  

64. de Sire, A., Curci, C., Ferrara, M., Losco, L., Spalek, R., Cisari, C., Invernizzi, M., Solaro, C.. (2021). Efficacy of kinesio 
taping on hand functioning in patients with mild carpal tunnel syndrome. A double-blind randomized controlled trial. 
Journal of Hand Therapy, 14(0), 14.  

65. Demino, C., Fowler, J. R.. (2020). Comparison of Borderline Ultrasound and Nerve Conduction Studies for Carpal 
Tunnel Syndrome. Hand, 0(0), 1558944720964963.  

66. Dernek, B., Aydin, T., Koseoglu, P. K., Kesiktas, F. N., Yesilyurt, T., Diracoglu, D., Aksoy, C.. (2017). Comparison of the 
efficacy of lidocaine and betamethasone dipropionate in carpal tunnel syndrome injection. Journal of Back & 
Musculoskeletal Rehabilitation, 30(3), 435-440.  

67. Dilokhuttakarn, T., Lertnantapanya, S., Vechmamontien, S., Suwanchatchai, C.. (2018). The efficacy of 
dexamethasone sodium phosphate compared to triamcinolone acetonide in the treatment of carpal tunnel 

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf


 

51 
 

syndrome: A randomized double-blind controlled trial. Journal of the Medical Association of Thailand, 101(12), 1634-
1639. https://www.embase.com/search/results?subaction=viewrecord&id=L626034668&from=export  

68. Dinarvand, V., Abdollahi, I., Raeissadat, S. A., Mohseni Bandpei, M. A., Babaee, M., Talimkhani, A.. (2017). The Effect 
of Scaphoid and Hamate Mobilization on Treatment of Patients with Carpal Tunnel Syndrome. Anesthesiology & Pain 
Medicine, 7(5), e14621.  

69. Dincer, U., Cakar, E., Kiralp, M. Z., Kilac, H., Dursun, H.. (2009). The effectiveness of conservative treatments of carpal 
tunnel syndrome: splinting, ultrasound, and low-level laser therapies. Photomedicine and Laser Surgery, 27(1), 119-
25.  

70. Draghici, N. C., Leucuta, D. C., Tamas, M. M., Lupescu, T. D., Strilciuc, S, Rednic, S., Muresanu, D. F.. (2020). Median 
nerve ultrasonography diagnostic accuracy and electrodiagnostic evaluation of carpal tunnel syndrome in type 2 
diabetes mellitus. Acta Medica Mediterranea, 36(6), 3415-3520. http://dx.doi.org/10.19193/0393-
6384_2020_6_539  

71. Dumontier, C., Sokolow, C., Leclercq, C., Chauvin, P.. (1995). Early results of conventional versus two-portal 
endoscopic carpal tunnel release. A prospective study. , 20(5), 658-62.  

72. Ebenbichler, G. R., Resch, K. L., Nicolakis, P., Wiesinger, G. F., Uhl, F., Ghanem, A. H., Fialka, V.. (1998). Ultrasound 
treatment for treating the carpal tunnel syndrome: randomised "sham" controlled trial. BMJ, 316(7133), 731-5.  

73. Eftekharsadat, B., Babaei-Ghazani, A., Habibzadeh, A.. (2015). The Efficacy of 100 and 300 mg Gabapentin in the 
Treatment of Carpal Tunnel Syndrome. Iranian Journal of Pharmaceutical Research, 14(4), 1275-80.  

74. Eftekharsadat, B., Roomizadeh, P., Torabi, S., Heshmati-Afshar, F., Jahanjoo, F., Babaei-Ghazani, A.. (2018). 
Effectiveness of Lavendula stoechas essential oil in treatment of mild to moderate carpal tunnel syndrome: A 
randomized controlled trial. Journal of Hand Therapy, 31(4), 437-442.  

75. Ejiri, S., Kikuchi, S., Maruya, M., Sekiguchi, Y., Kawakami, R., Konno, S.. (2012). Short-term results of endoscopic 
(Okutsu method) versus palmar incision open carpal tunnel release: a prospective randomized controlled trial. 
Fukushima J Med Sci, 58(1), 49-59.  

76. El Gohary, A. M., Raafat, H., Basheer, M. A., Ahmed, S. M., Shalaby, M. S.. (2015). Therapeutic role of repetitive 
peripheral magnetic stimulation in carpal tunnel syndrome. Egyptian Journal of Neurology, Psychiatry and 
Neurosurgery, 52(2), 133-137. 
https://www.embase.com/search/results?subaction=viewrecord&id=L604423770&from=export  

77. Elawamy, A., Hassanien, M., Hamed, A., Roushdy, A. S. I., Abass, N. A., Mohammed, G., Hasan, Mrar, Kamel, E. Z.. 
(2020). Efficacy of Hyalase Hydrodissection in the Treatment of Carpal Tunnel Syndrome: A Randomized, Double-
Blind, Controlled, Clinical Trial. Pain Physician, 23(2), E175-E183.  

78. Elawamy, A., Hassanien, M., Talaat, E. A., Ali, A. M., Roushdy, A. S. I., Kamel, E. Z.. (2021). Intra-Carpal Injection of 
Ozone versus Methylprednisolone in Carpal Tunnel Syndrome of Systemic Sclerosis Patients: A Randomized Single-
Blind Clinical Trial. Pain Physician, 24(4), E453-E458.  

79. Elbalawy, Y. M., Fahmy, E. M., Elrewainy, R. M., Ameen, F. H., Galal, D. O., El-Serougy, H. R., El Sherbini, A. E. H. I., 
Taha, S. I.. (2020). Efficacy of sensory rehabilitation on pain and hand function in patients with median nerve 
entrapment. International Journal of Research in Pharmaceutical Sciences, 11(4), 7021-7026. 
http://dx.doi.org/10.26452/IJRPS.V11I4.3805  

80. Eleftheriou, A., Rachiotis, G., Varitimidis, S. E., Koutis, C., Malizos, K. N., Hadjichristodoulou, C.. (2012). Cumulative 
keyboard strokes: a possible risk factor for carpal tunnel syndrome. J Occup Med Toxicol, 7(1), 16.  

81. Elhak, Rkaeg, Battesha, H. H. M., Samir, S. M.. (2021). Muscle energy technique versus active release technique on 
motor functions in patients with carpal tunnel syndrome. International journal of therapy and rehabilitation, 28(7), 
1-11. https://www.cochranelibrary.com/central/doi/10.1002/central/CN-02367821/full  

82. Elrazik, R. K. A., Battesha, H. H. M., Samir, S. M.. (2021). Shock wave versus iontophoresis in patients with carpal 
tunnel syndrome. Physiotherapy Quarterly, 29(1), 1-6. http://dx.doi.org/10.5114/pq.2020.96420  

83. Evcik, D., Kavuncu, V., Cakir, T., Subasi, V., Yaman, M.. (2007). Laser therapy in the treatment of carpal tunnel 
syndrome: a randomized controlled trial. Photomedicine and Laser Surgery, 25(1), 34-9.  

84. Faig-Marti, J., Martinez-Catassus, A.. (2017). Use of palmitoylethanolamide in carpal tunnel syndrome: a prospective 
randomized study. , 18(4), 451-455.  

85. Falsetti, P., Conticini, E., Baldi, C., D'Ignazio, E., Al Khayyat, S. G., Bardelli, M., Gentileschi, S., D'Alessandro, R., 
D'Alessandro, M., Acciai, C., Ginanneschi, F., Cantarini, L., Frediani, B.. (2022). A Novel Ultrasonographic 
Anthropometric-Independent Measurement of Median Nerve Swelling in Carpal Tunnel Syndrome: The 
"Nerve/Tendon Ratio" (NTR). Diagnostics, 12(11), 28.  



 

52 
View background material via the CPG eAppendix 1  
View data summaries via the CPG eAppendix 2 

86. Faraj, A. A., Ahmed, M. H., Saeed, O. A.. (2012). A comparative study of the surgical management of carpal tunnel 
syndrome by mini-transverse wrist incisions versus traditional longitudinal technique. European Journal of 
Orthopaedic Surgery and Traumatology, 22(3), 221-225. http://dx.doi.org/10.1007/s00590-011-0833-7  

87. Ferdinand, R. D., MacLean, J. G.. (2002). Endoscopic versus open carpal tunnel release in bilateral carpal tunnel 
syndrome. A prospective, randomised, blinded assessment. Journal of Bone & Joint Surgery - British Volume, 84(3), 
375-9.  

88. Fernandes, C. H., Meirelles, L. M., Fernandes, M., Nakachima, L. R., Santos, Jbgd, Fallopa, F.. (2018). Intra-individual 
evaluation of results between open and endoscopic release in bilateral carpal tunnel syndrome. Revista Brasileira de 
Ortopedia, 53(6), 696-702.  

89. Figueiredo, D. S., Ciol, M. A., da Conceicao Dos Santos, M., de Araujo Silva, L., Bidin Brooks, J. B., Santos Diniz, R. A., 
Tucci, H. T.. (2020). Comparison of the effect of nocturnal use of commercial versus custom-made wrist orthoses, in 
addition to gliding exercises, in the function and symptoms of carpal tunnel syndrome: A pilot randomized trial. 
Musculoskeletal Science & Practice, 45(0), 102089.  

90. Finsen, V., Andersen, K., Russwurm, H.. (1999). No advantage from splinting the wrist after open carpal tunnel 
release. A randomized study of 82 wrists. Acta Orthopaedica Scandinavica, 70(3), 288-92.  

91. Fisher, H., Sclocco, R., Maeda, Y., Kim, J., Malatesta, C., Gerber, J., Audette, J., Kettner, N., Napadow, V.. (2021). S1 
Brain Connectivity in Carpal Tunnel Syndrome Underlies Median Nerve and Functional Improvement Following 
Electro-Acupuncture. Frontiers in neurology [electronic resource]., 12(0), 754670.  

92. Flondell, M., Rosen, B., Andersson, G., Bjorkman, A.. (2017). Carpal tunnel syndrome treated with guided brain 
plasticity: a randomised, controlled study. Journal of Plastic Surgery and Hand Surgery, 51(3), 159-164.  

93. Forogh, B., Mohamadi, H., Fadavi, H. R., Madani, S. P., Aflakian, N., Ghazaie, F., Babaei-Ghazani, A.. (2021). 
Comparison of Ultrasound-Guided Local Ozone (O2-O3) Injection Versus Corticosteroid Injection in Patients With 
Mild to Moderate Carpal Tunnel Syndrome. American Journal of Physical Medicine & Rehabilitation, 100(2), 168-172.  

94. Fowler, J. R., Cipolli, W., Hanson, T.. (2015). A Comparison of Three Diagnostic Tests for Carpal Tunnel Syndrome 
Using Latent Class Analysis. Journal of Bone & Joint Surgery - American Volume, 97(23), 1958-61.  

95. Fowler, J. R., Munsch, M., Tosti, R., Hagberg, W. C., Imbriglia, J. E.. (2014). Comparison of ultrasound and 
electrodiagnostic testing for diagnosis of carpal tunnel syndrome: study using a validated clinical tool as the 
reference standard. Journal of Bone & Joint Surgery - American Volume, 96(17), e148.  

96. Fu, T., Cao, M., Liu, F., Zhu, J., Ye, D., Feng, X., Xu, Y., Wang, G., Bai, Y.. (2015). Carpal tunnel syndrome assessment 
with ultrasonography: value of inlet-to-outlet median nerve area ratio in patients versus healthy volunteers. PLoS 
ONE [Electronic Resource], 10(1), e0116777.  

97. Fusakul, Y., Aranyavalai, T., Saensri, P., Thiengwittayaporn, S.. (2014). Low-level laser therapy with a wrist splint to 
treat carpal tunnel syndrome: a double-blinded randomized controlled trial. Lasers in Medical Science, 29(3), 1279-
87.  

98. Gaspar, M. P., Osterman, M. N., Shin, E. K., Osterman, A. L., Kane, P. M.. (2019). Sleep disturbance and response to 
surgical decompression in patients with carpal tunnel syndrome: a prospective randomized pilot comparison of open 
versus endoscopic release. Acta Bio-Medica de l Ateneo Parmense, 90(1), 92-96.  

99. Geler Kulcu, D., Bursali, C., Aktas, I., Bozkurt Alp, S., Unlu Ozkan, F., Akpinar, P.. (2016). Kinesiotaping as an 
alternative treatment method for carpal tunnel syndrome. Turkish Journal of Medical Sciences, 46(4), 1042-9.  

100. Gesslbauer, C., Mickel, M., Schuhfried, O., Huber, D., Keilani, M., Crevenna, R.. (2021). Effectiveness of focused 
extracorporeal shock wave therapy in the treatment of carpal tunnel syndrome : A randomized, placebo-controlled 
pilot study. Wiener Klinische Wochenschrift, 133(11), 568-577.  

101. Gil, J. A., Weiss, B., Kleiner, J., Akelman, E., Weiss, A. C.. (2020). A Prospective Evaluation of the Effect of Supervised 
Hand Therapy After Carpal Tunnel Surgery. Hand, 15(3), 315-321.  

102. Glowacki, K. A., Breen, C. J., Sachar, K., Weiss, A. P.. (1996). Electrodiagnostic testing and carpal tunnel release 
outcome. Journal of Hand Surgery - American Volume, 21(1), 117-21.  

103. Graham, B.. (2008). The value added by electrodiagnostic testing in the diagnosis of carpal tunnel syndrome. Journal 
of Bone & Joint Surgery - American Volume, 90(12), 2587-93.  

104. Gumustas, S. A., Ekmekci, B., Tosun, H. B., Orak, M. M., Bekler, H. I.. (2015). Similar effectiveness of the open versus 
endoscopic technique for carpal tunnel syndrome: a prospective randomized trial. European journal of orthopaedic 
surgery & traumatologie, 25(8), 1253-60.  

105. Günay, B., Alp, A.. (2015). The effectiveness of carpal bone mobilization accompanied by night splinting in idiopathic 
carpal tunnel syndrome. Turkiye Fiziksel Tip ve Rehabilitasyon Dergisi, 61(1), 45-50. 
http://dx.doi.org/10.5152/tftrd.2015.70446  

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf


 

53 
 

106. Guner, A., Altan, L., Kasapoglu Aksoy, M.. (2018). The effectiveness of the low-power laser and kinesiotaping in the 
treatment of carpal tunnel syndrome, a pilot study. Rheumatology International, 38(5), 895-904.  

107. Gurpinar, T., Polat, B., Polat, A. E., Carkci, E., Kalyenci, A. S., Ozturkmen, Y.. (2019). Comparison of open and 
endoscopic carpal tunnel surgery regarding clinical outcomes, complication and return to daily life: A prospective 
comparative study. Pakistan Journal of Medical Sciences, 35(6), 1532-1537.  

108. Guven, S. C., Ozcakar, L., Kaymak, B., Kara, M., Akinci, A.. (2019). Short-term effectiveness of platelet-rich plasma in 
carpal tunnel syndrome: A controlled study. Journal Of Tissue Engineering & Regenerative Medicine, 13(5), 709-714.  

109. Habibzadeh, A., Mousavi-Khatir, R., Saadat, P., Javadian, Y.. (2022). The effect of radial shockwave on the median 
nerve pathway in patients with mild-to-moderate carpal tunnel syndrome: a randomized clinical trial. Journal of 
Orthopaedic Surgery, 17(1), 46.  

110. Hadianfard, M., Bazrafshan, E., Momeninejad, H., Jahani, N.. (2015). Efficacies of Acupuncture and Anti-
inflammatory Treatment for Carpal Tunnel Syndrome. Jams Journal of Acupuncture & Meridian Studies, 8(5), 229-35.  

111. Haghighat, S., Khosravi, M., Rezaei, M.. (2021). The Effect of Shock Wave and Phonophoresis in the Improvement of 
the Clinical Symptoms and Function of Patients with Mild to Moderate Carpal Tunnel Syndrome: A Clinical Trial. 
Medical Journal of the Islamic Republic of Iran, 35(0), 179.  

112. Hall, B., Lee, H. C., Fitzgerald, H., Byrne, B., Barton, A., Lee, A. H.. (2013). Investigating the effectiveness of full-time 
wrist splinting and education in the treatment of carpal tunnel syndrome: a randomized controlled trial. American 
Journal of Occupational Therapy, 67(4), 448-59.  

113. Halvorson, A. J., Sechriest, V. F., 2nd, Gravely, A., DeVries, A. S.. (2020). Risk of surgical site infection after carpal 
tunnel release performed in an operating room versus a clinic-based procedure room within a Veterans Affairs 
medical center. American Journal of Infection Control, 48(2), 173-177.  

114. Hamed, A. R., Makki, D., Chari, R., Packer, G.. (2009). Double- versus single-incision technique for open carpal tunnel 
release. Orthopedics, 32(10), .  

115. Hamoda, R. E., Osman, D. A., Hamada, H. A., Radwan, R., Yousef, A. M., Abdel Samea, G. A., Gharib, H. O.. (2019). 
Effect of myofascial release on electrophysiological and clinical measures of pregnant women with carpal tunnel 
syndrome. Physiotherapy Quarterly, 27(1), 18-24. http://dx.doi.org/10.5114/pq.2019.83057  

116. Hamzeh, H., Madi, M., Alghwiri, A. A., Hawamdeh, Z.. (2021). The long-term effect of neurodynamics vs exercise 
therapy on pain and function in people with carpal tunnel syndrome: A randomized parallel-group clinical trial. 
Journal of Hand Therapy, 34(4), 521-530.  

117. Harness, N. G., Inacio, M. C., Pfeil, F. F., Paxton, L. W.. (2010). Rate of infection after carpal tunnel release surgery 
and effect of antibiotic prophylaxis. , 35(2), 189-96.  

118. Hashemi, A. H., Homa, M., Naghibi, S., Hejrani, B., Sobhani, S., Afsharian, A., Shaban, M.. (2009). Wrist sonography 
versus electrophysiologic studies in diagnosis of carpal tunnel syndrome. Neurosurgery Quarterly, 19(3), 171-173. 
http://dx.doi.org/10.1097/WNQ.0b013e3181a4836c  

119. Hashempur, M. H., Ghasemi, M. S., Daneshfard, B., Ghoreishi, P. S., Lari, Z. N., Homayouni, K., Zargaran, A.. (2017). 
Efficacy of topical chamomile oil for mild and moderate carpal tunnel syndrome: A randomized double-blind 
placebo-controlled clinical trial. Complementary Therapies in Clinical Practice, 26(0), 61-67.  

120. Hashempur, M. H., Lari, Z. N., Ghoreishi, P. S., Daneshfard, B., Ghasemi, M. S., Homayouni, K., Zargaran, A.. (2015). A 
pilot randomized double-blind placebo-controlled trial on topical chamomile (Matricaria chamomilla L.) oil for severe 
carpal tunnel syndrome. Complementary Therapies in Clinical Practice, 21(4), 223-8.  

121. Hashim, N. A., Fathy, H. A., Esawy, M. M., Shabana, M. A.. (2020). Comparison of efficiency between platelet rich 
plasma and corticosteroid injection therapies in patients with Carpal tunnel syndrome: a prospective randomized 
controlled study. Egyptian Journal of Neurology, Psychiatry and Neurosurgery, 56(1), . 
http://dx.doi.org/10.1186/s41983-020-00184-1  

122. He, J. J., Wei, X. M., Dou, Z. L., Zhang, J. S., Wei, Z. H., Zhang, W. X., Jiang, L.. (2021). Ultrasound-Guided Nerve 
Hydrodissection With 5% Dextrose 4 Weeks After Steroid Injection in Treatment of Carpal Tunnel Syndrome: A 
Retrospective Study. Frontiers in neurology [electronic resource]., 12(0), 782319.  

123. Hesami, O., Haghighatzadeh, M., Lima, B. S., Emadi, N., Salehi, S.. (2018). The effectiveness of gabapentin and 
exercises in the treatment of carpal tunnel syndrome: a randomized clinical trial. Journal of exercise rehabilitation, 
14(6), 1067-1073.  

124. Hofer, M., Ranstam, J., Atroshi, I.. (2021). Extended Follow-up of Local Steroid Injection for Carpal Tunnel Syndrome: 
A Randomized Clinical Trial. JAMA Network Open, 4(10), e2130753.  

125. Hu, F., Lu, L., Zeng, J., Li, D., Liu, B.. (2022). Comparison of the Therapeutic Effect of the Mini-Open Incision and 
Conventional Open Neurolysis of the Median Nerve for Carpal Tunnel Syndrome. International Journal of Clinical 
Practice, 2022(0), 4082618.  



 

54 
View background material via the CPG eAppendix 1  
View data summaries via the CPG eAppendix 2 

126. Huemer, G. M., Koller, M., Pachinger, T., Dunst, K. M., Schwarz, B., Hintringer, T.. (2007). Postoperative splinting 
after open carpal tunnel release does not improve functional and neurological outcome. Muscle & Nerve, 36(4), 528-
31.  

127. Hui, A. C., Wong, S. M., Leung, H. W., Man, B. L., Yu, E., Wong, L. K.. (2011). Gabapentin for the treatment of carpal 
tunnel syndrome: a randomized controlled trial. European Journal of Neurology, 18(5), 726-30.  

128. Husby, T., Haugstvedt, J. R., Fyllingen, G., Skoglund, L. A.. (2001). Acute postoperative swelling after hand surgery: an 
exploratory, double-blind, randomised study with paracetamol, naproxen, and placebo. Scandinavian Journal of 
Plastic & Reconstructive Surgery & Hand Surgery, 35(1), 91-8.  

129. Ilyas, A. M., Miller, A. J., Graham, J. G., Matzon, J. L.. (2019). A Prospective, Randomized, Double-Blinded Trial 
Comparing Acetaminophen, Ibuprofen, and Oxycodone for Pain Management After Hand Surgery. Orthopedics, 
42(2), 110-115.  

130. Ilyas, A. M., Miller, A. J., Graham, J. G., Matzon, J. L.. (2018). Pain Management After Carpal Tunnel Release Surgery: 
A Prospective Randomized Double-Blinded Trial Comparing Acetaminophen, Ibuprofen, and Oxycodone. Journal of 
Hand Surgery - American Volume, 43(10), 913-919.  

131. Jacobsen, M. B., Rahme, H.. (1996). A prospective, randomized study with an independent observer comparing open 
carpal tunnel release with endoscopic carpal tunnel release. , 21(2), 202-4.  

132. Jarvik, J. G., Yuen, E., Haynor, D. R., Bradley, C. M., Fulton-Kehoe, D., Smith-Weller, T., Wu, R., Kliot, M., Kraft, G., 
Wang, L., Erlich, V., Heagerty, P. J., Franklin, G. M.. (2002). MR nerve imaging in a prospective cohort of patients with 
suspected carpal tunnel syndrome. Neurology, 58(11), 1597-602.  

133. Jimenez Del Barrio, S., Estebanez de Miguel, E., Bueno Gracia, E., Haddad Garay, M., Tricas Moreno, J. M., Hidalgo 
Garcia, C.. (2018). Effects of diacutaneous fibrolysis in patients with mild to moderate symptomatic carpal tunnel 
syndrome: a randomized controlled trial. Clinical Rehabilitation, 32(12), 1645-1655.  

134. Jothi, K. P., Bland, J. D. P.. (2019). Ultrasound therapy adds no benefit to splinting in carpal tunnel syndrome. Muscle 
& Nerve, 60(5), 538-543.  

135. Juan, C. W., Chang, M. H., Lin, T. H., Hwang, K. L., Fu, T. C., Shih, P. H., Chang, C. M., Yang, C. P.. (2019). Laser 
Acupuncture for Carpal Tunnel Syndrome: A Single-Blinded Controlled Study. Journal of Alternative & 
Complementary Medicine, 25(10), 1035-1043.  

136. Jugovac, I., Burgic, N., Micovic, V., Radolovic-Prenc, L., Uravic, M., Golubovic, V., Stancic, M. F.. (2002). Carpal tunnel 
release by limited palmar incision vs traditional open technique: randomized controlled trial. Croat Med J, 43(1), 33-
6.  

137. Kaltenborn, A., Frey-Wille, S., Hoffmann, S., Wille, J., Schulze, C., Settje, A., Vogt, P. M., Gutcke, A., Ruettermann, M.. 
(2019). "The risk of complications after carpal tunnel release in patients taking acetylsalicylic acid as platelet 
inhibition - A multi-center propensity score-matched study". Plastic and Reconstructive Surgery, 0(0), . 
https://www.cochranelibrary.com/central/doi/10.1002/central/CN-02050606/full  

138. Kamel, D. M., Hamed, N. S., Abdel Raoof, N. A., Tantawy, S. A.. (2017). Pulsed magnetic field versus ultrasound in the 
treatment of postnatal carpal tunnel syndrome: A randomized controlled trial in the women of an Egyptian 
population. Journal of advanced research, 8(1), 45-53.  

139. Kamel, S. R., Sadek, H. A., Hamed, A., Sayed, O. A., Mahmud, M. H., Mohamed, F. A., El Sagher, G. M., Aly, L. H.. 
(2019). Ultrasound-guided insulin injection for carpal tunnel syndrome in type 2 diabetes mellitus patients. Clinical 
Rheumatology, 38(10), 2933-2940.  

140. Kanagasabai, K.. (2022). Ultrasound of Median Nerve in the Diagnosis of Carpal Tunnel Syndrome-Correlation with 
Electrophysiological Studies. Indian Journal of Radiology & Imaging, 32(1), 16-29.  

141. Kang, H. J., Koh, I. H., Lee, T. J., Choi, Y. R.. (2013). Endoscopic carpal tunnel release is preferred over mini-open 
despite similar outcome: a randomized trial. , 471(5), 1548-54.  

142. Kang, S. W., Park, H. M., Park, J. K., Jeong, H. S., Cha, J. K., Go, B. S., Min, K. T.. (2019). Open cubital and carpal tunnel 
release using wide-awake technique: reduction of postoperative pain. Journal of pain research, 12(0), 2725-2731.  

143. Kaplan, J., Roth, C., Melillo, A., Koko, E., Fuller, D., Perry, A.. (2020). Analysis of surgical options for patients with 
bilateral carpal tunnel syndrome. Journal of Orthopaedics, 22(0), 86-89.  

144. Karatas, Ö, Çatal, S., Gökmen, E. A., Karaman, N.. (2019). Treatment of carpal tunnel syndrome with eswt: A sham 
controlled double blinded randomised study. Annals of Clinical and Analytical Medicine, 11(3), 166-170. 
http://dx.doi.org/10.4328/ACAM.20001  

145. Karimi, M., Rohani, S., Akbari, M. G., Kargozar, E., Zargaran, A., Rahimi-Dehgolan, S., Namiranian, P., Razavi, S. Z. E.. 
(2021). The efficacy of boswellia carterii oleogel in pain relief and functional improvement among patients with 

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf


 

55 
 

carpal tunnel syndrome: A triple-blind randomized, controlled trial. Shiraz E Medical Journal, 22(9), . 
http://dx.doi.org/10.5812/semj.107952  

146. Khoshnevis, J., Layegh, H., Yavari, N., Eslami, G., Afsharfard, A., Reza Kalantar-Motamedi, S. M., Zarrintan, S.. (2020). 
Comparing open conventional carpal tunnel release with mini-incision technique in the treatment of carpal tunnel 
syndrome: A non-randomized clinical trial. Annals of Medicine & Surgery, 55(0), 119-123.  

147. Khosrawi, S., Emadi, M., Mahmoodian, A. E.. (2016). Effectiveness of splinting and splinting plus local steroid 
injection in severe carpal tunnel syndrome: A Randomized control clinical trial. Advanced Biomedical Research, 5(0), 
16.  

148. Kocak Ulucakoy, R., Yurdakul, F. G., Bodur, H.. (2020). Extracorporeal shock wave therapy as a conservative 
treatment option for carpal tunnel syndrome: A double-blind, prospective, randomized, placebo-controlled study. 
Turkish Journal of Physical Medicine and Rehabilitation, 66(4), 388-397.  

149. Kroeze, M., Rakhorst, H., Houpt, P.. (2020). Arm sling after carpal tunnel surgery: myth or evidence based?. Journal 
of Hand Surgery: European Volume, 45(3), 255-259.  

150. Kvist, K. B., Hilland, R., Enehaug, R., Schjelderup, J., Lie, S. A., Halse, A. K.. (2021). The treatment effect of 
intramuscular stimulation on carpal tunnel syndrome: A blinded randomized trial on 75 patients. Journal of 
Bodywork & Movement Therapies, 27(0), 522-528.  

151. Lai, C. Y., Li, T. Y., Lam, K. H. S., Chou, Y. C., Hueng, D. Y., Chen, L. C., Wu, Y. T.. (2022). The long-term analgesic 
effectiveness of platelet-rich plasma injection for carpal tunnel syndrome: a cross-sectional cohort study. Pain 
Medicine, 19(0), 19.  

152. Larsen, M. B., Sørensen, A. I., Crone, K. L., Weis, T., Boeckstyns, M. E.. (2013). Carpal tunnel release: a randomized 
comparison of three surgical methods. , 38(6), 646-50.  

153. Logli, A. L., Bear, B. J., Schwartz, E. G., Korcek, K. J., Foster, B. J.. (2018). A Prospective, Randomized Trial of Splinting 
After Minicarpal Tunnel Release. Journal of Hand Surgery - American Volume, 43(8), 775.e1-775.e8.  

154. Ma, T., Wang, D., Hu, Y., Zhao, X., Wang, W., Song, L.. (2021). Mini-transverse incision using a novel bush-hook 
versus conventional open incision for treatment of carpal tunnel syndrome: a prospective study. Journal of 
Orthopaedic Surgery, 16(1), 462.  

155. Macdermid, J. C., Richards, R. S., Roth, J. H., Ross, D. C., King, G. J.. (2003). Endoscopic versus open carpal tunnel 
release: a randomized trial. , 28(3), 475-80.  

156. Makanji, H. S., Becker, S. J., Mudgal, C. S., Jupiter, J. B., Ring, D.. (2014). Evaluation of the scratch collapse test for the 
diagnosis of carpal tunnel syndrome. , 39(2), 181-6.  

157. Malahias, M. A., Nikolaou, V. S., Johnson, E. O., Kaseta, M. K., Kazas, S. T., Babis, G. C.. (2018). Platelet-rich plasma 
ultrasound-guided injection in the treatment of carpal tunnel syndrome: A placebo-controlled clinical study. Journal 
Of Tissue Engineering & Regenerative Medicine, 12(3), e1480-e1488.  

158. Malhotra, R., Kiran, E. K., Dua, A., Mallinath, S. G., Bhan, S.. (2007). Endoscopic versus open carpal tunnel release: A 
short-term comparative study. , 41(1), 57-61.  

159. Mallouhi, A., Pülzl, P., Trieb, T., Piza, H., Bodner, G.. (2006). Predictors of carpal tunnel syndrome: accuracy of gray-
scale and color Doppler sonography. AJR. American Journal of Roentgenology, 186(5), 1240-5.  

160. Manente, G., Torrieri, F., Di Blasio, F., Staniscia, T., Romano, F., Uncini, A.. (2001). An innovative hand brace for 
carpal tunnel syndrome: a randomized controlled trial. Muscle & Nerve, 24(8), 1020-5.  

161. Mansiz Kaplan, B., Akyuz, G., Kokar, S., Yagci, I.. (2019). Comparison of the effectiveness of orthotic intervention, 
kinesiotaping, and paraffin treatments in patients with carpal tunnel syndrome: A single-blind and randomized 
controlled study. Journal of Hand Therapy, 32(3), 297-304.  

162. Martikkala, L., Himanen, S. L., Virtanen, K., Makela, K.. (2021). The Neurophysiological Severity of Carpal Tunnel 
Syndrome Cannot Be Predicted by Median Nerve Cross-Sectional Area and Wrist-to-Forearm Ratio. Journal of Clinical 
Neurophysiology, 38(4), 312-316.  

163. Martinez-Catasus, A., Lobo-Escolar, L., Garcia-Bonet, J., Corrales-Rodriguez, M., Pasarin-Martinez, A., Berlanga-de-
Mingo, D.. (2019). Comparison between single portal endoscopic and 1-cm open carpal tunnel release. Hand Surgery 
and Rehabilitation, 38(3), 202-206.  

164. Marvulli, R., Ianieri, G., De Venuto, G., Falcicchio, M., Gallo, G. A., Mennuni, C., Gallone, M. F., Fiore, P., Ranieri, M., 
Megna, M.. (2021). Electrophysiological and Clinical Improvement in Non-Invasive Treatment of Carpal Tunnel 
Syndrome. Endocrine, Metabolic & Immune Disorders Drug Targets, 21(2), 345-351.  

165. Mathew, M. M., Gaur, R., Gonnade, N., Asthana, S. S., Ghuleliya, R.. (2022). Efficacy of Ultrasound-Guided Particulate 
Versus Nonparticulate Steroid Injection in Carpal Tunnel Syndrome: An Open-Label Randomized Control Trial. 
Cureus, 14(1), e21591.  



 

56 
View background material via the CPG eAppendix 1  
View data summaries via the CPG eAppendix 2 

166. Meems, M., Boekhorst, Mgbm, Pop, V. J. M.. (2021). Long-Term Follow-Up Results of Mechanical Wrist Traction as 
Non-Invasive Treatment for Carpal Tunnel Syndrome. Frontiers in neurology [electronic resource]., 12(0), 668549.  

167. Meems, M., Spek, V., Kop, W. J., Meems, B. J., Visser, L. H., Pop, V. J. M.. (2017). Mechanical wrist traction as a non-
invasive treatment for carpal tunnel syndrome: a randomized controlled trial. Trials [Electronic Resource], 18(1), 
464.  

168. Mehmetoglu, O., Tascioglu, F., Bakilan, F., Armagan, O.. (2018). Efficacy of splint treatment or splint plus gabapentin 
treatment in idiopathic carpal tunnel syndrome. Journal of Clinical and Analytical Medicine, 9(2), 116-120. 
http://dx.doi.org/10.4328/JCAM.5483  

169. Mehrpour, M., Mirzaasgari, Z., Rohani, M., Safdarian, M.. (2016). Diagnostic value of median nerve ultrasonography 
for screening of carpal tunnel syndrome in hypothyroid patients: A cross-sectional study. Iranian Journal of 
Neurology, 15(2), 70-4.  

170. Mehta, S., Court, T., Graf, A., Best, C., Havlik, R.. (2022). The Impact of Clinical Practice Guidelines on Preoperative 
Antibiotic Administration for Carpal Tunnel Release. Hand, 0(0), 15589447211063543.  

171. Metin Okmen, B., Kasapoglu Aksoy, M., Gunes, A., Eroksuz, R., Altan, L.. (2017). Effectiveness of PELOID therapy in 
carpal tunnel syndrome: A randomized controlled single blind study. International Journal of Biometeorology, 61(8), 
1403-1410.  

172. Miller, A., Kim, N., Zmistowski, B., Ilyas, A. M., Matzon, J. L.. (2017). Postoperative Pain Management Following 
Carpal Tunnel Release: A Prospective Cohort Evaluation. Hand, 12(6), 541-545.  

173. Miller, M. B., Gabel, S. A., Gluf-Magar, L. C., Haan, P. S., Lin, J. C., Clarkson, J. H. W.. (2022). Virtual Reality Improves 
Patient Experience and Anxiety During In-office Carpal Tunnel Release. Plastic and Reconstructive Surgery - Global 
Open, 10(7), e4426.  

174. Moran, L., Perez, M., Esteban, A., Bellon, J., Arranz, B., del Cerro, M.. (2009). Sonographic measurement of cross-
sectional area of the median nerve in the diagnosis of carpal tunnel syndrome: correlation with nerve conduction 
studies. Journal of Clinical Ultrasound, 37(3), 125-31.  

175. Moran, L., Royuela, A., de Vargas, A. P., Lopez, A., Cepeda, Y., Martinelli, G.. (2020). Carpal Tunnel Syndrome: 
Diagnostic Usefulness of Ultrasound Measurement of the Median Nerve Area and Quantitative Elastographic 
Measurement of the Median Nerve Stiffness. Journal of Ultrasound in Medicine, 39(2), 331-339.  

176. Moscato, L., Helmi, A., Kouyoumdjian, P., Lalonde, D., Mares, O.. (2021). The impact of WALANT anesthesia and 
office-based settings on patient satisfaction after carpal tunnel release: a patient reported outcome study. 
Orthopaedics & traumatology, surgery & research, 0(0), 103134.  

177. Muften, M. G., Hasan, H. S., Shaia, A. A. M.. (2021). Pulse type ultrasound verses diclofenac phonophoresis in the 
treatment of carpal tunnel syndrome. International Journal of Drug Delivery Technology, 11(2), 539-547. 
http://dx.doi.org/10.25258/ijddt.11.2.53  

178. Murthy, P. G., Goljan, P., Mendez, G., Jacoby, S. M., Shin, E. K., Osterman, A. L.. (2015). Mini-open versus extended 
open release for severe carpal tunnel syndrome. Hand, 10(1), 34-9.  

179. Nabhan, A., Steudel, W. I., Dedeman, L., Al-Khayat, J., Ishak, B.. (2011). Subcutaneous local anesthesia versus 
intravenous regional anesthesia for endoscopic carpal tunnel release: a randomized controlled trial. Journal of 
Neurosurgery, 114(1), 240-4.  

180. Naranjo, A., Ojeda, S., Mendoza, D., Francisco, F., Quevedo, J. C., Erausquin, C.. (2007). What is the diagnostic value 
of ultrasonography compared to physical evaluation in patients with idiopathic carpal tunnel syndrome?. Clinical & 
Experimental Rheumatology, 25(6), 853-9.  

181. Notarnicola, A., Maccagnano, G., Tafuri, S., Fiore, A., Pesce, V., Moretti, B.. (2015). Comparison of shock wave 
therapy and nutraceutical composed of Echinacea angustifolia, alpha lipoic acid, conjugated linoleic acid and 
quercetin (perinerv) in patients with carpal tunnel syndrome. , 28(2), 256-62.  

182. Oh, W. T., Kang, H. J., Koh, I. H., Jang, J. Y., Choi, Y. R.. (2017). Morphologic change of nerve and symptom relief are 
similar after mini-incision and endoscopic carpal tunnel release: a randomized trial. BMC Musculoskeletal Disorders, 
18(1), 65.  

183. Okamura, A., Moraes, V. Y., Fernandes, M., Raduan-Neto, J., Belloti, J. C.. (2021). WALANT versus intravenous 
regional anesthesia for carpal tunnel syndrome: a randomized clinical trial. Sao Paulo Medical Journal = Revista 
Paulista de Medicina, 139(6), 576-578.  

184. OsmanoGLu, K., YildizgÖRen, M. T., GÜLer, H., TurhanoGLu, A. D.. (2022). Comparison of the Therapeutic Efficacy of 
Extracorporeal Shock Wave Therapy Versus Corticosteroid Iontophoresis in Carpal Tunnel Syndrome: a Prospective 
Randomized Study. Journal of physical medicine & rehabilitation sciences, 25(1), 63-72. 
https://www.cochranelibrary.com/central/doi/10.1002/central/CN-02382906/full  

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf


 

57 
 

185. Ozturk Durmaz, H., Tuncay, F., Durmaz, H., Erdem, H. R.. (2022). Comparison of Radial Extracorporeal Shock Wave 
Therapy and Local Corticosteroid Injection Effectiveness in Patients With Carpal Tunnel Syndrome: A Randomized 
Controlled Study. American Journal of Physical Medicine & Rehabilitation, 101(7), 685-692.  

186. Paolucci, T., Piccinini, G., Nusca, S. M., Marsilli, G., Mannocci, A., La Torre, G., Saraceni, V. M., Vulpiani, M. C., Villani, 
C.. (2018). Efficacy of dietary supplement with nutraceutical composed combined with extremely-low-frequency 
electromagnetic fields in carpal tunnel syndrome. Journal of Physical Therapy Science, 30(6), 777-784.  

187. Pomerance, J., Fine, I.. (2007). Outcomes of carpal tunnel surgery with and without supervised postoperative 
therapy. , 32(8), 1159-63; discussion 1164-5.  

188. Pratelli, E., Pintucci, M., Cultrera, P., Baldini, E., Stecco, A., Petrocelli, A., Pasquetti, P.. (2015). Conservative 
treatment of carpal tunnel syndrome: comparison between laser therapy and Fascial Manipulation( R). Journal of 
Bodywork & Movement Therapies, 19(1), 113-8.  

189. Provinciali, L., Giattini, A., Splendiani, G., Logullo, F.. (2000). Usefulness of hand rehabilitation after carpal tunnel 
surgery. Muscle & Nerve, 23(2), 211-6.  

190. Raeissadat, S. A., Karimzadeh, A., Hashemi, M., Bagherzadeh, L.. (2018). Safety and efficacy of platelet-rich plasma in 
treatment of carpal tunnel syndrome; a randomized controlled trial. BMC Musculoskeletal Disorders, 19(1), 49.  

191. Raeissadat, S. A., Shahraeeni, S., Sedighipour, L., Vahdatpour, B.. (2017). Randomized controlled trial of local 
progesterone vs corticosteroid injection for carpal tunnel syndrome. Acta Neurologica Scandinavica, 136(4), 365-
371.  

192. Raissi, G. R., Ghazaei, F., Forogh, B., Madani, S. P., Daghaghzadeh, A., Ahadi, T.. (2017). The Effectiveness of Radial 
Extracorporeal Shock Waves for Treatment of Carpal Tunnel Syndrome: A Randomized Clinical Trial. Ultrasound in 
Medicine & Biology, 43(2), 453-460.  

193. Randall, D. J., Peacock, K., Nickel, K. B., Olsen, M., Tyser, A. R., Kazmers, N. H.. (2021). Comparison of Complication 
Risk for Open Carpal Tunnel Release: In-office versus Operating Room Settings. Plastic and Reconstructive Surgery - 
Global Open, 9(7), e3685.  

194. Raouf, M. M., Alsaeed, M. A., Hassanien, M., Talaat, E. A., Esmael, T. E., Kamel, E. Z.. (2022). Intracarpal midazolam: 
does it offer better pain relief than dexamethasone in carpal tunnel syndrome patients? A randomized double-blind 
clinical trial. Egyptian Journal of Anaesthesia, 38(1), 185-192. http://dx.doi.org/10.1080/11101849.2022.2059612  

195. Rellan, I., Bronenberg Victorica, P., Kohan Fortuna Figueira, S. V., Donndorff, A. G., De Carli, P., Boretto, J. G.. (2021). 
What Is the Infection Rate of Carpal Tunnel Syndrome and Trigger Finger Release Performed Under Wide-Awake 
Anesthesia?. Hand, 0(0), 1558944721994262.  

196. Ritting, A. W., Leger, R., O'Malley, M. P., Mogielnicki, H., Tucker, R., Rodner, C. M.. (2012). Duration of postoperative 
dressing after mini-open carpal tunnel release: a prospective, randomized trial. , 37(1), 3-8.  

197. Saeed, F. U. R., Hanif, S., Aasim, M.. (2012). The effects of laser and ultrasound therapy on carpal tunnel syndrome. 
Pakistan Journal of Medical and Health Sciences, 6(1), 238-241. 
https://www.embase.com/search/results?subaction=viewrecord&id=L368679239&from=export  

198. Saglam, G., Cetinkaya Alisar, D., Ozen, S.. (2022). Physical therapy versus radial extracorporeal shock wave therapy in 
the treatment of carpal tunnel syndrome: A randomized-controlled study. Turkish Journal of Physical Medicine and 
Rehabilitation, 68(1), 126-135.  

199. Salehi, S., Hesami, O., Esfehani, M. P., Khosravi, S., Rashed, A., Haghighatzadeh, M., Hassabi, M., Abedi Yekta, A. H.. 
(2019). The Effectiveness of Exercise Therapy and Dry Needling on Wrist Range of Motion, Pinch and Grip Force in 
Carpal Tunnel Syndrome: a Randomized Clinical Trial. Asian journal of sports medicine, 10(4), 1-9. 
https://www.cochranelibrary.com/central/doi/10.1002/central/CN-02126884/full  

200. Salman Roghani, R., Holisaz, M. T., Tarkashvand, M., Delbari, A., Gohari, F., Boon, A. J., Lokk, J.. (2018). Different 
doses of steroid injection in elderly patients with carpal tunnel syndrome: a triple-blind, randomized, controlled trial. 
Clinical Interventions In Aging, 13(0), 117-124.  

201. Saw, N. L., Jones, S., Shepstone, L., Meyer, M., Chapman, P. G., Logan, A. M.. (2003). Early outcome and cost-
effectiveness of endoscopic versus open carpal tunnel release: a randomized prospective trial. , 28(5), 444-9.  

202. Schroeder, J., Malige, A., Rodriguez, W., Liongson, F., Matullo, K.. (2022). Outcomes of Endoscopic Carpal Tunnel 
Release Surgery With Home Guided Hand Therapy Versus No Hand Therapy: A Prospective Randomized Controlled 
Trial After Endoscopic Carpal Tunnel Release. Hand, 0(0), 15589447221122824.  

203. Schwarm, F. P., Nagl, J., Graf, K., Reinges, M. H. T., Uhl, E., Krishnan, K. G., Kolodziej, M. A.. (2022). A prospective 
randomized study comparing retractor-endoscopic vs. open release of carpal tunnel and cubital tunnel syndromes. 
Clinical Neurology & Neurosurgery, 222(0), 107437.  



 

58 
View background material via the CPG eAppendix 1  
View data summaries via the CPG eAppendix 2 

204. Schwarz, A. M., Lipnik, G., Hohenberger, G. M., Krauss, A., Plecko, M.. (2022). Mini-open carpal tunnel release: 
technique, feasibility and clinical outcome compared to the conventional procedure in a long-term follow-up. 
Scientific Reports, 12(1), 9122.  

205. Senna, M. K., Shaat, R. M., Ali, A. A. A.. (2019). Platelet-rich plasma in treatment of patients with idiopathic carpal 
tunnel syndrome. Clinical Rheumatology, 38(12), 3643-3654.  

206. Sennwald, G. R., Benedetti, R.. (1995). The value of one-portal endoscopic carpal tunnel release: a prospective 
randomized study. Knee Surg Sports Traumatol Arthrosc, 3(2), 113-6.  

207. Seok, H., Kim, S. H.. (2013). The effectiveness of extracorporeal shock wave therapy vs. local steroid injection for 
management of carpal tunnel syndrome: a randomized controlled trial. American Journal of Physical Medicine & 
Rehabilitation, 92(4), 327-34.  

208. Sheereen, F. J., Sarkar, B., Sahay, P., Shaphe, M. A., Alghadir, A. H., Iqbal, A., Ali, T., Ahmad, F.. (2022). Comparison of 
Two Manual Therapy Programs, including Tendon Gliding Exercises as a Common Adjunct, While Managing the 
Participants with Chronic Carpal Tunnel Syndrome. Pain Research & Management, 2022(0), 1975803.  

209. Shem, K., Wong, J., Dirlikov, B.. (2020). Effective self-stretching of carpal ligament for the treatment of carpal tunnel 
syndrome: A double-blinded randomized controlled study. Journal of Hand Therapy, 33(3), 272-280.  

210. Shen, Y. P., Li, T. Y., Chou, Y. C., Chen, L. C., Wu, Y. T.. (2021). Outcome predictors of platelet-rich plasma injection for 
moderate carpal tunnel syndrome. International Journal of Clinical Practice, 75(10), e14482.  

211. Shen, Y. P., Li, T. Y., Chou, Y. C., Ho, T. Y., Ke, M. J., Chen, L. C., Wu, Y. T.. (2019). Comparison of perineural platelet-
rich plasma and dextrose injections for moderate carpal tunnel syndrome: A prospective randomized, single-blind, 
head-to-head comparative trial. Journal Of Tissue Engineering & Regenerative Medicine, 13(11), 2009-2017.  

212. Sim, S. E., Gunasagaran, J., Goh, K. J., Ahmad, T. S.. (2019). Short-term clinical outcome of orthosis alone vs 
combination of orthosis, nerve, and tendon gliding exercises and ultrasound therapy for treatment of carpal tunnel 
syndrome. Journal of Hand Therapy, 32(4), 411-416.  

213. So, H., Chung, V. C. H., Cheng, J. C. K., Yip, R. M. L.. (2018). Local steroid injection versus wrist splinting for carpal 
tunnel syndrome: A randomized clinical trial. International Journal of Rheumatic Diseases, 21(1), 102-107.  

214. Sorensen, A. M., Dalsgaard, J., Hansen, T. B.. (2013). Local anaesthesia versus intravenous regional anaesthesia in 
endoscopic carpal tunnel release: a randomized controlled trial. Journal of Hand Surgery: European Volume, 38(5), 
481-4.  

215. Soyupek, F., Yesildag, A., Kutluhan, S., Askin, A., Ozden, A., Uslusoy, G. A., Demirci, S.. (2012). Determining the 
effectiveness of various treatment modalities in carpal tunnel syndrome by ultrasonography and comparing 
ultrasonographic findings with other outcomes. Rheumatology International, 32(10), 3229-34.  

216. Stephens, A. R., Tyser, A. R., Presson, A. P., Orleans, B., Wang, A. A., Hutchinson, D. T., Kazmers, N. H.. (2021). A 
Comparison of Open Carpal Tunnel Release Outcomes Between Procedure Room and Operating Room Settings. 
Journal of Hand Surgery Global Online, 3(1), 12-16.  

217. Su, Y. C., Shen, Y. P., Li, T. Y., Ho, T. Y., Chen, L. C., Wu, Y. T.. (2021). The Efficacy of Hyaluronic Acid for Carpal Tunnel 
Syndrome: A Randomized Double-Blind Clinical Trial. Pain Medicine, 22(11), 2676-2685.  

218. Suppaphol, S., Worathanarat, P., Kawinwongkovit, V., Pittayawutwinit, P.. (2012). The comparison between limited 
open carpal tunnel release using direct vision and tunneling technique and standard open carpal tunnel release: a 
randomized controlled trial study. Journal of the Medical Association of Thailand, 95(4), 532-6.  

219. Suslu, H., Turan Suslu, H., Guçlu, B., Ozdogan, S., Duzkalir, A. H., Karabagli, H.. (2016). Comparison of local steroid 
injection and pulsed radiofrequency neuromodulation for the treatment of mild idiopathic carpal tunnel syndrome. 
Journal of Neurological Sciences, 33(2), 309-314. 
https://www.embase.com/search/results?subaction=viewrecord&id=L610079609&from=export  

220. Talebi, G. A., Saadat, P., Javadian, Y., Taghipour, M.. (2018). Manual therapy in the treatment of carpal tunnel 
syndrome in diabetic patients: A randomized clinical trial. Caspian Journal of Internal Medicine, 9(3), 283-289.  

221. Tarallo, M., Fino, P., Sorvillo, V., Parisi, P., Scuderi, N.. (2014). Comparative analysis between minimal access versus 
traditional accesses in carpal tunnel syndrome: a perspective randomised study. Journal of Plastic, Reconstructive & 
Aesthetic Surgery: JPRAS, 67(2), 237-43.  

222. Teng, X., Xu, J., Yuan, H., He, X., Chen, H.. (2019). Comparison of Wrist Arthroscopy, Small Incision Surgery, and 
Conventional Surgery for the Treatment of Carpal Tunnel Syndrome: A Retrospective Study at a Single Center. 
Medical Science Monitor, 25(0), 4122-4129.  

223. Tezel, N., Umay, E., Yilmaz, V., Cakci, A.. (2019). Acupuncture plus night splint for quality of life and disability in 
patients with carpal tunnel syndrome: a randomized controlled trial. Integrative Medicine Research, 8(4), 284-288.  

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf


 

59 
 

224. Tian, Y., Zhao, H., Wang, T.. (2007). Prospective comparison of endoscopic and open surgical methods for carpal 
tunnel syndrome. Chinese Medical Sciences Journal, 22(2), 104-7.  

225. Toopchizadeh, V., Karimnia, S., Sadat, B. E., Jahanjoo, F., Pezeshki, M. Z.. (2020). Effects of forearm myofascial trigger 
point dry needling on pain and function of patients with carpal tunnel syndrome. Crescent Journal of Medical and 
Biological Sciences, 7(3), 362-367. 
https://www.embase.com/search/results?subaction=viewrecord&id=L633103030&from=export  

226. Tosti, R., Fowler, J., Dwyer, J., Maltenfort, M., Thoder, J. J., Ilyas, A. M.. (2012). Is antibiotic prophylaxis necessary in 
elective soft tissue hand surgery?. Orthopedics, 35(6), e829-33.  

227. Trumble, T. E., Diao, E., Abrams, R. A., Gilbert-Anderson, M. M.. (2002). Single-portal endoscopic carpal tunnel 
release compared with open release : a prospective, randomized trial. Journal of Bone & Joint Surgery - American 
Volume, 84(7), 1107-15.  

228. Tsai, N. W., Lee, L. H., Huang, C. R., Chang, W. N., Wang, H. C., Lin, Y. J., Lin, W. C., Lin, T. K., Cheng, B. C., Su, Y. J., 
Kung, C. T., Chen, S. F., Lu, C. H.. (2013). The diagnostic value of ultrasonography in carpal tunnel syndrome: a 
comparison between diabetic and non-diabetic patients. BMC Neurology, 13(0), 65.  

229. Tulipan, J. E., Kim, N., Abboudi, J., Jones, C., Liss, F., Kirkpatrick, W., Rivlin, M., Wang, M. L., Matzon, J., Ilyas, A. M.. 
(2017). Open Carpal Tunnel Release Outcomes: Performed Wide Awake versus with Sedation. Journal of Hand and 
Microsurgery, 9(2), 74-79.  

230. Tulipan, J. E., Kim, N., Ilyas, A. M., Matzon, J. L.. (2018). Endoscopic Carpal Tunnel Release with and without Sedation. 
Plastic & Reconstructive Surgery, 141(3), 685-690.  

231. Ural, F. G., Ozturk, G. T.. (2017). The Acupuncture Effect on Median Nerve Morphology in Patients with Carpal 
Tunnel Syndrome: An Ultrasonographic Study. Evidence-Based Complementary & Alternative Medicine: eCAM, 
2017(0), 7420648.  

232. Uzun, H., Bitik, O., Uzun, O., Ersoy, U. S., Aktas, E.. (2017). Platelet-rich plasma versus corticosteroid injections for 
carpal tunnel syndrome. Journal of Plastic Surgery and Hand Surgery, 51(5), 301-305.  

233. Vahdatpour, B., Kiyani, A., Dehghan, F.. (2016). Effect of extracorporeal shock wave therapy on the treatment of 
patients with carpal tunnel syndrome. Advanced Biomedical Research, 5(0), 120.  

234. Vaidya, S. M., Nariya, D.. (2020). Effect of neural mobilisation versus nerve and tendon gliding exercises in carpal 
tunnel syndrome: A randomised clinical trial. Journal of Clinical and Diagnostic Research, 14(6), YC01-YC04. 
http://dx.doi.org/10.7860/JCDR/2020/43320.13779  

235. Vanni, D., Sirabella, F. S., Galzio, R., Salini, V., Magliani, V.. (2015). The double tunnels technique: an alternative 
minimally invasive approach for carpal tunnel syndrome. Journal of Neurosurgery, 123(5), 1230-7.  

236. Vasconcelos, C., Serra, M., Nogueira, R., Do Carmo, L.. (2017). Antibiotic prophylaxis in elective hand surgery. Revista 
Iberoamericana de Cirugia de la Mano, 45(2), 89-93. 
https://www.embase.com/search/results?subaction=viewrecord&id=L626961071&from=export  

237. Wang, D., Ma, T., Hu, Y., Zhao, X., Song, L.. (2022). Effectiveness and safety of surgical treatment of carpal tunnel 
syndrome via a mini-transverse incision and a bush hook versus a mid-palmar small longitudinal incision. Journal of 
Orthopaedic Surgery, 17(1), 75.  

238. Wang, W. L., Hanson, T., Fowler, J. R.. (2020). A Comparison of 6 Diagnostic Tests for Carpal Tunnel Syndrome Using 
Latent Class Analysis. Hand, 15(6), 776-779.  

239. Weintraub, M. I., Cole, S. P.. (2008). A randomized controlled trial of the effects of a combination of static and 
dynamic magnetic fields on carpal tunnel syndrome. Pain Medicine, 9(5), 493-504.  

240. Wellington, I., Cusano, A., Ferreira, J. V., Parrino, A.. (2021). WALANT Technique versus Sedation for Endoscopic 
Carpal Tunnel Release. Hand, 0(0), 15589447211003180.  

241. Williamson, E. R. C., Vasquez Montes, D., Melamed, E.. (2021). Multistate Comparison of Cost, Trends, and 
Complications in Open Versus Endoscopic Carpal Tunnel Release. Hand, 16(1), 25-31.  

242. Withers, J. A., Lalchandani, G. R., Halvorson, R. T., Immerman, I., Rahgozar, P.. (2021). Opioid Use following Open 
versus Endoscopic Carpal Tunnel Release: A Population Study. Plastic and Reconstructive Surgery - Global Open, 9(2), 
e3399.  

243. Wolny, T., Linek, P.. (2019). Is manual therapy based on neurodynamic techniques effective in the treatment of 
carpal tunnel syndrome? A randomized controlled trial. Clinical Rehabilitation, 33(3), 408-417.  

244. Wolny, T., Linek, P.. (2018). Neurodynamic Techniques Versus "Sham" Therapy in the Treatment of Carpal Tunnel 
Syndrome: A Randomized Placebo-Controlled Trial. Archives of Physical Medicine & Rehabilitation, 99(5), 843-854.  

245. Wolny, T., Linek, P.. (2018). The Effect of Manual Therapy Including Neurodynamic Techniques on the Overall Health 
Status of People With Carpal Tunnel Syndrome: A Randomized Controlled Trial. Journal of Manipulative & 
Physiological Therapeutics, 41(8), 641-649.  



 

60 
View background material via the CPG eAppendix 1  
View data summaries via the CPG eAppendix 2 

246. Wolny, T., Saulicz, E., Linek, P., Shacklock, M., Mysliwiec, A.. (2017). Efficacy of Manual Therapy Including 
Neurodynamic Techniques for the Treatment of Carpal Tunnel Syndrome: A Randomized Controlled Trial. Journal of 
Manipulative & Physiological Therapeutics, 40(4), 263-272.  

247. Wong, K. C., Hung, L. K., Ho, P. C., Wong, J. M.. (2003). Carpal tunnel release. A prospective, randomised study of 
endoscopic versus limited-open methods. Journal of Bone & Joint Surgery - British Volume, 85(6), 863-8.  

248. Wong, S. M., Griffith, J. F., Hui, A. C., Lo, S. K., Fu, M., Wong, K. S.. (2004). Carpal tunnel syndrome: diagnostic 
usefulness of sonography. Radiology, 232(1), 93-9.  

249. Wong, S. M., Hui, A. C., Tang, A., Ho, P. C., Hung, L. K., Wong, K. S., Kay, R., Li, E.. (2001). Local vs systemic 
corticosteroids in the treatment of carpal tunnel syndrome. Neurology, 56(11), 1565-7.  

250. Wu, Y. T., Chen, S. R., Li, T. Y., Ho, T. Y., Shen, Y. P., Tsai, C. K., Chen, L. C.. (2019). Nerve hydrodissection for carpal 
tunnel syndrome: A prospective, randomized, double-blind, controlled trial. Muscle & Nerve, 59(2), 174-180.  

251. Wu, Y. T., Ho, T. Y., Chou, Y. C., Ke, M. J., Li, T. Y., Huang, G. S., Chen, L. C.. (2017). Six-month efficacy of platelet-rich 
plasma for carpal tunnel syndrome: A prospective randomized, single-blind controlled trial. Scientific Reports, 7(1), 
94.  

252. Wu, Y. T., Ho, T. Y., Chou, Y. C., Ke, M. J., Li, T. Y., Tsai, C. K., Chen, L. C.. (2017). Six-month Efficacy of Perineural 
Dextrose for Carpal Tunnel Syndrome: A Prospective, Randomized, Double-Blind, Controlled Trial. Mayo Clinic 
Proceedings, 92(8), 1179-1189.  

253. Wu, Y. T., Ke, M. J., Chou, Y. C., Chang, C. Y., Lin, C. Y., Li, T. Y., Shih, F. M., Chen, L. C.. (2016). Effect of radial shock 
wave therapy for carpal tunnel syndrome: A prospective randomized, double-blind, placebo-controlled trial. Journal 
of Orthopaedic Research, 34(6), 977-84.  

254. Wu, Y. T., Ke, M. J., Ho, T. Y., Li, T. Y., Shen, Y. P., Chen, L. C.. (2018). Randomized double-blinded clinical trial of 5% 
dextrose versus triamcinolone injection for carpal tunnel syndrome patients. Annals of Neurology, 84(4), 601-610.  

255. Wu, Y. T., Lam, K. H. S., Lai, C. Y., Chen, S. R., Shen, Y. P., Su, Y. C., Li, T. Y., Wu, C. H.. (2022). Novel Motor-Sparing 
Ultrasound-Guided Neural Injection in Severe Carpal Tunnel Syndrome: A Comparison of Four Injectates. BioMed 
Research International, 2022(0), 9745322.  

256. Xu, D., Ma, W., Jiang, W., Hu, X., Jiang, F., Mao, C., Wang, Y., Fang, L., Luo, N., Li, H., Lou, Z., Gan, K.. (2020). A 
randomized controlled trial: comparing extracorporeal shock wave therapy versus local corticosteroid injection for 
the treatment of carpal tunnel syndrome. International Orthopaedics, 44(1), 141-146.  

257. Yagci, I., Elmas, O., Akcan, E., Ustun, I., Gunduz, O. H., Guven, Z.. (2009). Comparison of splinting and splinting plus 
low-level laser therapy in idiopathic carpal tunnel syndrome. Clinical Rheumatology, 28(9), 1059-65.  

258. Yang, C. P., Wang, N. H., Li, T. C., Hsieh, C. L., Chang, H. H., Hwang, K. L., Ko, W. S., Chang, M. H.. (2011). A 
randomized clinical trial of acupuncture versus oral steroids for carpal tunnel syndrome: a long-term follow-up. 
Journal of Pain, 12(2), 272-9.  

259. Yau, Y. C., Yang, C. P., Lin, C. P., Tsai, I. J., Chang, C. M., Yang, C. C., Shih, P. H., Liao, Y. Y.. (2021). The Morphological 
and Dynamic Changes of Ultrasound in the Evaluation of Effects of Oral Steroids Treatment for Patients with Carpal 
Tunnel Syndrome. Diagnostics, 11(8), 26.  

260. Yazdchi, M., Tarzemani, M. K., Mikaeili, H., Ayromlu, H., Ebadi, H.. (2012). Sensitivity and specificity of median nerve 
ultrasonography in diagnosis of carpal tunnel syndrome. , 5(0), 99-103.  

261. Yildirim, P., Dilek, B., Sahin, E., Gulbahar, S., Kizil, R.. (2018). Ultrasonographic and clinical evaluation of additional 
contribution of kinesiotaping to tendon and nerve gliding exercises in the treatment of carpal tunnel syndrome. 
Turkish Journal of Medical Sciences, 48(5), 925-932.  

262. Yildiz, N., Atalay, N. S., Gungen, G. O., Sanal, E., Akkaya, N., Topuz, O.. (2011). Comparison of ultrasound and 
ketoprofen phonophoresis in the treatment of carpal tunnel syndrome. Journal of Back & Musculoskeletal 
Rehabilitation, 24(1), 39-47.  

263. Yucetas, S. C., Yildirim, A.. (2013). Comparative results of standard open and mini open, KnifeLight instrument-
assisted carpal tunnel release. Journal of Neurological Surgery, 74(6), 393-9.  

264. Zaralieva, A., Filipova, M.. (2022). INFLUENCE OF THE PLACEBO EFFECT ON THE RECOVERY OF PATIENTS WITH 
CARPAL TUNNEL SYNDROME. Journal of IMAB - Annual Proceeding (Scientific Papers), 28(3), 4553-4554. 
http://dx.doi.org/10.5272/jimab.2022283.4553  

265. Zhang, S., Wang, F., Ke, S., Lin, C., Liu, C., Xin, W., Wu, S., Ma, C.. (2019). The Effectiveness of Ultrasound-Guided 
Steroid Injection Combined with Miniscalpel-Needle Release in the Treatment of Carpal Tunnel Syndrome vs. Steroid 
Injection Alone: A Randomized Controlled Study. BioMed Research International, 2019(0), 9498656.  

266. Zhang, X., Huang, X., Wang, X., Wen, S., Sun, J., Shao, X.. (2016). A Randomized Comparison of Double Small, 
Standard, and Endoscopic Approaches for Carpal Tunnel Release. Plastic & Reconstructive Surgery, 138(3), 641-647.  

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf


 

61 
 

267. Zhang, X., Li, Y., Wen, S., Zhu, H., Shao, X., Yu, Y.. (2015). Carpal tunnel release with subneural reconstruction of the 
transverse carpal ligament compared with isolated open and endoscopic release. Bone & Joint Journal, 97-B(2), 221-
8.  

268. Zhou, M. A., Deek, R., Crittenden, T., Dean, N. R.. (2022). A five-year retrospective cohort study of carpal tunnel 
surgery complications in an Australian population. ANZ Journal of Surgery, 06(0), 06.  

269. Zidkova, V., Nakladalova, M., Stepanek, L.. (2019). Effects of Exercise and Enzyme Therapy in Early Occupational 
Carpal Tunnel Syndrome: A Preliminary Study. BioMed Research International, 2019(0), 8720493.  

270. Ziswiler, H. R., Reichenbach, S., Vögelin, E., Bachmann, L. M., Villiger, P. M., Jüni, P.. (2005). Diagnostic value of 
sonography in patients with suspected carpal tunnel syndrome: a prospective study. Arthritis & Rheumatism, 52(1), 
304-11. 

 

 

  



 

62 
View background material via the CPG eAppendix 1  
View data summaries via the CPG eAppendix 2 

Supplementary References 

1. Barnes JI, Paci G, Zhuang T, Baker LC, Asch SM, Kamal RN. Cost-Effectiveness of Open Versus Endoscopic Carpal 
Tunnel Release. J Bone Joint Surg Am. 2021 Feb 17;103(4):343-355. doi: 10.2106/JBJS.19.01354. PMID: 33591684; 
PMCID: PMC8177000. 

2. Carr LW, Morrow B, Michelotti B, Hauck RM. Direct Cost Comparison of Open Carpal Tunnel Release in Different 
Venues. HAND. 2019;14(4):462-465. doi:10.1177/1558944718755476 

3. Carroll, Thomas J., et al. "Endoscopic Versus Open Carpal Tunnel Surgery: Risk Factors and Rates of Revision 
Surgery." The Journal of Hand Surgery (2023). 

4. Kamal, Robin N., and Raj Behal. "Clinical care redesign to improve value in carpal tunnel syndrome: a before-and-
after implementation study." The Journal of Hand Surgery 44.1 (2019): 1-8. 

5. Li K, Sambare TD, Jiang SY, Shearer EJ, Douglass NP, Kamal RN. Effectiveness of Preoperative Antibiotics in 
Preventing Surgical Site Infection After Common Soft Tissue Procedures of the Hand. Clin Orthop Relat Res. 2018 
Apr;476(4):664-673. doi: 10.1007/s11999.0000000000000073. PMID: 29432267; PMCID: PMC6260065. 

6. Roe AK, Eppler SL, Kakar S, Akelman E, Got CJ, Blazar PE, Ruch DS, Richard MJ, Yao J, Kamal RN. Do Patients Want to 
be Involved in Their Carpal Tunnel Surgery Decisions? A Multicenter Study. J Hand Surg Am. 2022 Jun 4:S0363-
5023(22)00206-4. doi: 10.1016/j.jhsa.2022.03.025. Epub ahead of print. PMID: 35672175. 

7. Zhang S, Vora M, Harris AH, Baker L, Curtin C, Kamal RN. Cost-Minimization Analysis of Open and Endoscopic Carpal 
Tunnel Release. J Bone Joint Surg Am. 2016 Dec 7;98(23):1970-1977. doi: 10.2106/JBJS.16.00121. PMID: 27926678. 

 

  

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf


 

 

Appendix II: PICO Questions Used to Define Literature Search 
 

PICO Questions 

1. In patients with symptoms and signs concerning for CTS, how can CTS be diagnosed? 
2. Do occupations that involve keyboard typing or clerical work lead to increased development to CTS? 
3. In patients presenting with CTS, do the selected non-operative treatments lead to improved outcomes in 

comparison to control or each other? 
4. For patients undergoing surgical release for the treatment of CTS, what release techniques lead to better 

outcomes? 
5. For patients undergoing surgical treatment for CTS, do outcomes differ between various modes of 

anesthesia? 
6. For patients undergoing surgical treatment for CTS, do outcomes differ between Sites of Service? 
7. For patients undergoing surgical treatment for CTS, does limited surgical draping lead to similar infection 

rates in comparison to full draping? 
8. For patients undergoing surgical treatment for CTS, do various post-operative outcomes significantly 

differ between those who undergo continuation of anticoagulation prior to surgery and those without 
continuation of anticoagulation prior to surgery? 

9. For patients undergoing surgical treatment for CTS, are there significant differences in infection rates or 
other complications between those treated with prophylactic antibiotics and those not treated with 
prophylactic antibiotics peri-operatively. 

10. For patients who have been treated with a surgical intervention for CTS, is therapy indicated? If so, who, 
when, what (certain treatments), and how long (duration of therapy)? 

11. For patients who have been treated with a surgical intervention for CTS, does post-operative 
immobilization result in significant differences in symptom relief and functional improvement, as 
compared to those who undergo early mobilization or unrestricted movement. 

12. For patients undergoing surgical treatment for CTS, does preoperative testing (e.g., lab, EKG) influence or 
affect outcomes? 

13. For patients undergoing surgical treatment for CTS, should patients have testing for amyloid? 
14. For patients undergoing surgery for CTS, what postoperative pain management modalities lead to better 

PROs, complication rates? 
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Inclusion Criteria 

To be included in our systematic reviews (and hence, in this guideline) an article had to meet the 
following criteria: 
  

• Study must be of a CTS injury or prevention thereof. 
• Study must be published in or after 1966 for surgical treatment, rehabilitation, bracing, prevention and MRI. 
• Study must be published in or after 1966 for x rays and non-operative treatment. 
• Study must be published in or after 1966 for all others non specified. 
• Study should have 10 or more patients per group. 
• For surgical treatment a minimum of 3 months follow up duration. 
• Antibiotic prophylaxis, anti-coagulations, mode of anesthesia: all follow-ups 
• For non-operative treatment a minimum of 1 month.   

 
Standard Criteria for all CPGs 

• The article must be a full article report of a clinical study. 
• 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) 
• 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 are excluded. 
• All studies evaluated as Level V will be excluded. 
• Composite measures or outcomes are excluded even if they are patient oriented. 
• Study must appear in a peer-reviewed publication. 
• 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. 

  
*We will only evaluate surrogate outcomes when no patient-oriented outcomes are available. 
 

Best Available Evidence 

When examining primary studies, we will analyze the best available evidence regardless of study design. We will first consider randomized 
controlled trials identified by the search strategy. In the absence of two or more RCTs, we will sequentially search for prospective 
controlled trials, prospective comparative studies, retrospective comparative studies, and prospective case-series studies. Only studies of 
the highest level of available evidence are included, assuming that there were 2 or more 100 studies of that higher level. For example, if 
there are two Level II studies that address the recommendation, Level III and IV studies are not included.  

We will only evaluate surrogate outcomes when no patient-oriented outcomes are available. We did not include systematic reviews or 
meta-analyses compiled by others or guidelines developed by other organizations. These documents are developed using different 
inclusion criteria than those specified by the AAOS work group. Therefore, they may include studies that do not meet our inclusion criteria. 
We recalled these documents, if the abstract suggested they might provide an answer to one of our recommendations and searched their 
bibliographies for additional studies to supplement our systematic review *2022 literature search for all PICOs will be performed from last 
search date of 2017 CPG. 
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Appendix III: Literature Search Strategy 
 

Database: MEDLINE 

Interface: Ovid MEDLINE® and Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Daily and Versions ® 1946 to March 22, 
2022 

Date of Initial Search: 3/23/2022 

Date of Updated 
Search: 11/17/2022 

Search Carpal Tunnel 2022 

Line Search Strategy 

1 English.lg. 

2 

(exp Animals/ NOT Humans/) OR exp Cadaver/ OR cadaver*.ti,ab. OR in-vitro.ti. OR ((comment OR editorial OR letter OR 
historical article) NOT clinical trial).pt. OR address.pt. OR news.pt. OR newspaper article.pt. OR pmcbook.af. OR case 
reports.pt. OR (case report? OR abstracts OR editorial OR reply OR comment? OR commentary OR letter).ti. OR (animal* OR 
dog OR dogs OR sheepdog OR canine OR cats OR feline OR horse* OR equine OR donkey* OR mice OR murin?e OR 
woodmouse OR rat OR rats OR cottonrat* OR rodent* OR hamster* OR squirrel* OR chipmunk* OR otter* OR weasel* OR 
badger* OR beaver* OR llama* OR alpaca* OR rabbit* OR hare OR hares OR sheep OR ovine OR lamb* OR goat* OR porcine 
OR swine* OR pig OR pigs OR piglet* OR boar OR boars OR hog OR hogs OR cow OR cows OR cattle* OR bull OR bulls OR 
bovine OR bison* OR buffalo* OR monkey* OR ape OR apes OR baboon* OR gibbon* OR bonobo* OR gorilla* OR lemur* OR 
chimp* OR orangutan* OR macaque* OR marmoset* OR primate* OR bear OR bears OR avian OR bird* OR hen OR hens OR 
duck? OR goose OR geese OR fowl? OR turkey* OR deer OR doe OR reindeer OR dolphin OR (fish* NOT fisher*) OR pisces OR 
trout* OR zebrafish* OR catfish* OR goldfish* OR seahorse* OR shark* OR salmon* OR whitefish* OR reptil* OR snake* OR 
lizard* OR alligator* OR crocodile* OR turtle* OR amphibian* OR frog* OR toad* OR eel? OR salamander* OR veterinar*).ti. 

3 1 NOT 2 

4 limit 3 to yr=2015-Current 

5 Carpal-Tunnel-Syndrome/ OR ((carpal AND tunnel) OR ((median ADJ6 nerve?) AND (compression OR entrapment OR 
neuropath*)) OR (((compression OR entrapment OR median OR peripheral) AND neuropath*) AND (carpal OR wrist?))).ti,ab. 

6 4 AND 5 

7 
Extracorporeal-Shockwave-Therapy/ OR Ultrasonic-Therapy/ OR (shockwave OR shock-wave OR ((ultraso* OR US) ADJ5 
(therap* OR puls*)) OR hydrodissect* OR Graston).ti,ab. OR exp Stem-Cell-Transplantation/ OR exp Stem-Cells/ OR (stem-
cell? OR autologous).ti,ab. 

8 
exp *Health-Facilities/ OR Ambulatory-Surgical-Procedures/ OR (clinic? OR (hospital AND cost)).ti. OR ((surgical OR surgery OR 
operat* OR clinic OR outpatient* OR inpatient* OR procedur* OR office) ADJ (room* OR setting* OR center* OR department* 
OR theatre*)).ti,ab.  

9 Surgical-Drapes/ OR drap*.ti,ab. 

10 

((Preoperative-Care/ OR ((before OR pre?) ADJ6 (surg* OR procedur* OR operat* OR postoperative* OR release OR 
decompress*)).ti,ab.) AND (test* OR lab? OR laboratory OR evaluat* OR screen* OR study OR studies OR X-ray? OR assess* 
OR examination).ti,ab.) OR ((preoperative* OR pre-operative* OR presurg*) ADJ6 (test* OR lab? OR laboratory OR evaluat* 
OR screen* OR study OR studies OR X-ray? OR assess* OR examination)).ti,ab.  

11 exp Amyloidosis/ OR (amyloid* OR TTR).ti,ab. 

12 
Pain-Postoperative/ OR Postoperative-Care/ OR exp Postoperative-Period/ OR (postoperative* OR post-operative* OR 
postsurg* OR post-surg* OR ((following OR after OR post) ADJ5 (surg* OR procedur* OR operat* OR release OR 
decompress*))).ti,ab. 

13 Anesthesia/ OR exp Anesthesia-Conduction/ OR exp Anesthesia-General/ OR exp Anesthetics/ OR (an?esthesia OR 
an?esthetic? OR analgesi*).ti,ab. OR (lidocaine OR ropivacaine OR bupivacaine OR lignocaine).ti,ab. 

14 Pain-Management/ OR (((multimodal* OR multi-modal*) AND (pain OR therapy)) OR (pain ADJ3 manag*)).ti,ab. 
15 Acetaminophen/ OR (acetaminophen OR paracetamol OR Tylenol OR propacetamol).ti,ab. 

16 

exp Narcotics/ OR Tramadol/ OR (narcotic* OR opioid* OR opiate* OR papaver* OR oxycodone OR Oxycontin OR Oxy-ER OR 
Oxy-CRF OR OxyIR OR Oxy-IR OR Percodan OR Percocet OR Roxicet OR hydrocodone OR dihydrocodeinone OR Vicodin OR 
Vicoprofen OR Norco OR Lortab OR Lorcet OR oxymorphone OR Opana OR morphine OR Kadian OR Avinza OR MS Contin OR 
Duramorph OR Roxanol OR codeine OR fentanyl OR Duragesic OR Actiq OR Sublimaze OR hydromorphone OR Dilaudid OR 
meperidine OR Demerol OR tramadol OR Ultram OR buprenorphine OR propoxyphene OR Darvocet OR Omnopon OR 
methadone OR Dolophine OR Methadose OR suboxone OR nalbuphine OR propoxyphene OR pentazocine).ti,ab. 

17 Pregabalin/ OR Gabapentin/ OR (gabapentin* OR Neurontin OR Gralise OR Horizant OR pregabalin OR Lyrica).ti,ab. 
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18 

exp Anti-Inflammatory Agents, Non-Steroidal/ OR (NSAID* OR non-steroidal OR nonsteroidal OR meloxicam OR Mobic OR 
naproxen OR Aleve OR ibuprofen OR Advil OR flurbiprofen OR ketorolac OR Toradol OR COX-2-inhibitor* OR COX2-inhibitor* 
OR celecoxib OR Celebrex OR diclofenac OR misoprostol OR sulindac OR ketoprofen OR tolmetin OR etodolac OR fenoprofen 
OR piroxicam OR indomethacin OR nabumetone OR aspirin).ti,ab. 

19 exp Adrenal-Cortex-Hormones/ OR (corticosteroid* OR (steroid* NOT (non-steroid*)) OR corticoid* OR prednisone OR 
prednisolone OR methylprednisolone OR triamcinolone OR dexamethasone OR glucocorticoid*).tw. 

20 6 OR (3 AND 5 AND (7 OR 8 OR 9 OR 10 OR 11 OR (12 AND (13 OR 14 OR 15 OR 16 OR 17 OR 18 OR 19)))) 
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Database: Embase 

Interface: Elsevier 

Date of Initial Search: 3/23/2022 

Date of Updated Search 11/17/2022 

Search Carpal Tunnel 2022 

Query # Search 

1 [english]/lim 

2 

abstract-report/de OR book/de OR editorial/de OR editorial:it OR note/de OR note:it OR letter/de OR letter:it OR case-
study/de OR case-report/de OR chapter:it OR conference-paper/exp OR conference-paper:it OR conference-abstract:it OR 
conference-review:it OR (abstracts OR editorial OR reply OR comment$ OR commentary OR letter):ti OR cadaver/de OR in-
vitro-study/exp OR cadaver*:ti,ab OR in-vitro:ti OR animal-experiment/exp OR (animal* OR dog OR dogs OR sheepdog OR 
canine OR cats OR feline OR horse* OR equine OR donkey* OR mice OR murin$e OR woodmouse OR rat OR rats OR cottonrat* 
OR rodent* OR hamster* OR squirrel* OR chipmunk* OR otter* OR weasel* OR badger* OR beaver* OR llama* OR alpaca* OR 
rabbit* OR hare OR hares OR sheep OR ovine OR lamb* OR goat* OR porcine OR swine* OR pig OR pigs OR piglet* OR boar OR 
boars OR hog OR hogs OR cow OR cows OR cattle* OR bull OR bulls OR bovine OR bison* OR buffalo* OR monkey* OR ape OR 
apes OR baboon* OR gibbon* OR bonobo* OR gorilla* OR lemur* OR chimp* OR orangutan* OR macaque* OR marmoset* OR 
primate* OR bear OR bears OR avian OR bird* OR hen OR hens OR duck$ OR goose OR geese OR fowl$ OR turkey* OR deer OR 
doe OR reindeer OR dolphin OR (fish* NOT fisher*) OR pisces OR trout* OR zebrafish* OR catfish* OR goldfish* OR seahorse* 
OR shark* OR salmon* OR whitefish* OR reptil* OR snake* OR lizard* OR alligator* OR crocodile* OR turtle* OR amphibian* 
OR frog* OR toad* OR eel$ OR salamander* OR veterinar*):ti 

3 #1 NOT #2 AND [2015-3000]/py 

4 
carpal-tunnel-syndrome/de OR ((carpal AND tunnel) OR ((median ADJ6 nerve$) AND (compression OR entrapment OR 
neuropath*)) OR (((compression OR entrapment OR median OR peripheral) AND neuropath*) AND (carpal OR wrist?))):ti,ab 

5 #3 AND #4 

6 ((#1 AND #4) NOT #2) 

7 
shock-wave-therapy/de OR extracorporeal-shock-wave-lithotripsy/de OR ultrasound-therapy/exp OR (shockwave OR shock-
wave OR ((ultraso* OR US) NEAR/5 (therap* OR puls*)) OR hydrodissect* OR Graston):ti,ab OR stem-cell-transplantation/exp 
OR stem-cell/exp OR (stem-cell* OR autologous):ti,ab 

8 
health-care-facility/exp/mj OR (clinic$ OR (hospital AND cost)):ti OR ((surgical OR surgery OR operat* OR clinic OR outpatient* 
OR inpatient* OR procedur* OR office) NEXT/1 (room* OR setting* OR center* OR department* OR theatre*)):ti,ab 

9 surgical-drape/exp OR drap*:ti,ab 

10 

((preoperative-care/de OR ((before OR pre$) NEXT/6 (surg* OR procedur* OR operat* OR postoperative* OR release OR 
decompress*)):ti,ab) AND (test* OR lab$ OR laboratory OR evaluat* OR screen* OR study OR studies OR X-ray* OR assess* OR 
examination):ti,ab) OR ((preoperative* OR pre-operative* OR presurg*) NEAR/6 (test* OR lab? OR laboratory OR evaluat* OR 
screen* OR study OR studies OR X-ray* OR assess* OR examination)):ti,ab  

11 amyloidosis/exp OR (amyloid* OR TTR):ti,ab 

12 
postoperative-pain/de OR postoperative-period/exp OR (postoperative* OR post-operative* OR postsurg* OR post-surg* OR 
((following OR after OR post) NEXT/5 (surg* OR procedur* OR operat* OR release OR decompress*))):ti,ab 

13 
anesthesia/de OR general-anesthesia/exp OR regional-anesthesia/exp OR local-anesthesia/exp OR anesthetic-agent/exp OR 
local-anesthetic-agent/exp OR analgesia/exp OR analgesic-agent/exp OR (an$esthesia OR an$esthetic$ OR analgesi*):ti,ab  OR 
(lidocaine OR ropivacaine OR bupivacaine OR lignocaine):ti,ab 

14 (((multimodal* OR multi-modal*) AND (pain OR therapy)) OR (pain ADJ3 manag*)):ti,ab 

15 paracetamol/exp OR propacetamol/exp OR (acetaminophen OR paracetamol OR propacetamol OR tylenol):ti,ab  
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16 

narcotic-agent/exp OR narcotic-analgesic-agent/exp OR (narcotic* OR opioid* OR opiate* OR papaver* OR oxycodone OR 
Oxycontin OR Oxy-ER OR Oxy-CRF OR OxyIR OR Oxy-IR OR Percodan OR Percocet OR Roxicet OR hydrocodone OR 
dihydrocodeinone OR Vicodin OR Vicoprofen OR Norco OR Lortab OR Lorcet OR oxymorphone OR Opana OR morphine OR 
Kadian OR Avinza OR MS-Contin OR Duramorph OR Roxanol OR codeine OR fentanyl OR Duragesic OR Actiq OR Sublimaze OR 
hydromorphone OR Dilaudid OR meperidine OR Demerol OR tramadol OR Ultram OR buprenorphine OR propoxyphene OR 
Darvocet OR Omnopon OR methadone OR Dolophine OR Methadose OR suboxone OR nalbuphine OR propoxyphene OR 
pentazocine):ti,ab 

17 
pregabalin/exp OR gabapentinoid/exp OR gabapentin/exp OR (pregabalin OR gabapentin* OR Lyrica OR  Neurontin OR Gralise 
OR Horizant):ti,ab 

18 

nonsteroid-antiinflammatory-agent/exp OR cyclooxygenase-2-inhibitor/exp OR (NSAID* OR non-steroidal OR nonsteroidal OR 
meloxicam OR mobic OR naproxen OR aleve OR ibuprofen OR advil OR flurbiprofen OR ketorolac OR toradol OR cox-2-
inhibitor* OR cox2-inhibitor* OR celecoxib OR celebrex OR diclofenac OR misoprostol OR sulindac OR ketoprofen OR tolmetin 
OR fenoprofen OR piroxicam OR etodolac OR indomethacin OR nabumetone OR aspirin):ti,ab 

19 
corticosteroid/exp OR (corticosteroid* OR (steroid* NOT (non-steroid*)) OR corticoid* OR prednisone OR prednisolone OR 
methylprednisolone OR triamcinolone OR dexamethasone OR glucocorticoid*):ti,ab 

20 #5 OR (#6 AND (#7 OR #8 OR #9 OR #10 OR #11 OR (#12 AND (#13 OR #14 OR #15 OR #16 OR #17 OR #18 OR  #19)))) 

  

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf
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Database: Cochrane Central Register of Controlled Trials (CENTRAL) 

Interface: Wiley (https://www.cochranelibrary.com/central) 

Date of Initial Search: 3/23/2022 

Date of Updated Search: 11/17/2022 

Search Carpal Tunnel 2022 

Query # Search 

1 
((carpal AND tunnel) OR ((median NEAR/6 nerve$) AND (compression OR entrapment OR neuropath*)) OR (((compression OR 
entrapment OR median OR peripheral) AND neuropath*) AND (carpal OR wrist?))):ti,ab 

2 

"conference abstract":pt OR (abstracts OR editorial OR reply OR comment? OR commentary OR letter OR biomechanic*):ti OR 
cadaver*:ti,ab OR "in vitro":ti OR (animal* OR dog OR dogs OR sheepdog OR canine OR cats OR feline OR horse* OR equine 
OR donkey* OR mice OR murin?e OR woodmouse OR rat OR rats OR cottonrat* OR rodent* OR hamster* OR squirrel* OR 
chipmunk* OR otter* OR weasel* OR badger* OR beaver* OR llama* OR alpaca* OR rabbit* OR hare OR hares OR sheep OR 
ovine OR lamb* OR goat* OR porcine OR swine* OR pig OR pigs OR piglet* OR boar OR boars OR hog OR hogs OR cow OR 
cows OR cattle* OR bull OR bulls OR bovine OR bison* OR buffalo* OR monkey* OR ape OR apes OR baboon* OR gibbon* OR 
bonobo* OR gorilla* OR lemur* OR chimp* OR orangutan* OR macaque* OR marmoset* OR primate* OR bear OR bears OR 
avian OR bird* OR hen OR hens OR duck? OR goose OR geese OR fowl? OR turkey* OR deer OR doe OR reindeer OR dolphin 
OR (fish* NOT fisher*) OR pisces OR trout* OR zebrafish* OR catfish* OR goldfish* OR seahorse* OR shark* OR salmon* OR 
whitefish* OR reptil* OR snake* OR lizard* OR alligator* OR crocodile* OR turtle* OR amphibian* OR frog* OR toad* OR eel? 
OR salamander* OR veterinar*):ti  

3 #1 NOT #2 with Publication Year from 2015 to 2022, in Trials 

4 #1 NOT #2 with Cochrane Library publication date from Feb 2015 to Mar 2022, in Cochrane Reviews 

5 #3 OR #4 

6 
(shockwave OR shock-wave OR ((ultraso* OR US) NEAR/5 (therap* OR puls*)) OR hydrodissect* OR Graston):ti,ab OR (stem-
cell$ OR autologous):ti,ab 

7 
(clinic? OR (hospital AND cost)):ti OR ((surgical OR surgery OR operat* OR clinic OR outpatient* OR inpatient* OR procedur* 
OR office) NEXT/1 (room* OR setting* OR center* OR department* OR theatre*)):ti,ab  

8 drap*:ti,ab 

9 

(((before OR pre?) NEXT/6 (surg* OR procedur* OR operat* OR postoperative* OR release OR decompress*)):ti,ab AND (test* 
OR lab? OR laboratory OR evaluat* OR screen* OR study OR studies OR X-ray? OR assess* OR examination):ti,ab) OR 
((preoperative* OR pre-operative* OR presurg*) NEAR/6 (test* OR lab? OR laboratory OR evaluat* OR screen* OR study OR 
studies OR X-ray? OR assess* OR examination)):ti,ab  

10 (amyloid* OR TTR):ti,ab 

11 
(postoperative* OR post-operative* OR postsurg* OR post-surg* OR ((following OR after OR post) NEXT/5 (surg* OR 
procedur* OR operat* OR release OR decompress*))):ti,ab 

12 (an$esthesia OR an$esthetic$ OR analgesi*):ti,ab OR (lidocaine OR ropivacaine OR bupivacaine OR lignocaine):ti,ab 

13 (((multimodal* OR multi-modal*) AND (pain OR therapy)) OR (pain NEAR/3 manag*)):ti,ab 

14 (acetaminophen OR paracetamol OR propacetamol OR tylenol):ti,ab  

15 

(narcotic* OR opioid* OR opiate* OR papaver* OR oxycodone OR Oxycontin OR Oxy-ER OR Oxy-CRF OR OxyIR OR Oxy-IR OR 
Percodan OR Percocet OR Roxicet OR hydrocodone OR dihydrocodeinone OR Vicodin OR Vicoprofen OR Norco OR Lortab OR 
Lorcet OR oxymorphone OR Opana OR morphine OR Kadian OR Avinza OR MS-Contin OR Duramorph OR Roxanol OR codeine 
OR fentanyl OR Duragesic OR Actiq OR Sublimaze OR hydromorphone OR Dilaudid OR meperidine OR Demerol OR tramadol 
OR Ultram OR buprenorphine OR propoxyphene OR Darvocet OR Omnopon OR methadone OR Dolophine OR Methadose OR 
suboxone OR nalbuphine OR propoxyphene OR pentazocine):ti,ab 

16 (pregabalin OR gabapentin* OR Lyrica OR  Neurontin OR Gralise OR Horizant):ti,ab 
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17 

(NSAID* OR non-steroidal OR nonsteroidal OR meloxicam OR mobic OR naproxen OR aleve OR ibuprofen OR advil OR 
flurbiprofen OR ketorolac OR toradol OR ((cox-2 OR cox2) NEXT/1 inhibitor*) OR celecoxib OR celebrex OR diclofenac OR 
misoprostol OR sulindac OR ketoprofen OR tolmetin OR fenoprofen OR piroxicam OR etodolac OR indomethacin OR 
nabumetone OR aspirin):ti,ab 

18 
(corticosteroid* OR (steroid* NOT (non-steroid*)) OR corticoid* OR adrenal-cortex-hormone* OR prednisone OR 
methylprednisolone OR triamcinolone OR glucocorticoid* OR cortisone OR hydrocortisone OR dexamethasone OR 
prednisolone OR betamethasone OR budesonide OR mineralocorticoid*):ti,ab 

19 #1 NOT #2 

20 #5 OR (#19 AND (#6 OR #7 OR #8 OR #9 OR #10 OR (#11 AND (#12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18)))) 

  

https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-1.pdf
https://www.aaos.org/globalassets/quality-and-practice-resources/carpal-tunnel/cts-e-appendix-2.pdf
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Appendix IV: Guideline Development Group Disclosures 
Prior to the development of this clinical practice guideline, clinical practice guideline development group members disclose 
conflicts of interest (COI). They disclose COIs in writing to the American Academy of Orthopaedic Surgeons via a private on-
line reporting database and also verbally at the recommendation approval meeting.  
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