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. SUMMARY OF RECOMMENDATIONS

The following is a summary of the recommendations of the AAQOS Clinical Practice Guideline
on the Management of Carpal Tunnel Syndrome. All readers of this summary are strongly urged
to consult the full guideline and evidence report for this information. We are confident that those
who read the full guideline and evidence report will see that the recommendations were
developed using systematic evidence-based processes designed to combat bias, enhance
transparency, and promote reproducibility.

This summary of recommendations is not intended to stand alone. Treatment decisions should be
made in light of all circumstances presented by the patient. Treatments and procedures
applicable to the individual patient rely on mutual communication between patient, physician,
and other healthcare practitioners.

Strength of Recommendation Descriptions

Overall
Strength
of
Strength Evidence Description of Evidence Quality Strength Visual

Evidence from two or more “High” quality
Strong Strong studies with consistent findings for ****

recommending for or against the intervention.

Evidence from two or more “Moderate” quality

studies with consistent findings, or evidence from
Moderate  Moderate ) ere s . .

a single “High” quality study for recommending

for or against the intervention.

Evidence from two or more “Low” quality

Low - . . . .
studies with consistent findings or evidence from
Strength

Evidence 2 single “Moderate” quality study recommending l |

Limited or for against the intervention or diagnostic or the

Conflicting
Evidence

evidence is insufficient or conflicting and does

not allow a recommendation for or against the
intervention.

There is no supporting evidence. In the absence

of reliable evidence, the guideline development

No group is making a recommendation based on their *
Evidence clinical opinion. Consensus statements are

published in a separate, complimentary

document.

Consensus




OBSERVATION

Strong evidence supports Thenar atrophy is strongly associated with ruling-in carpal tunnel
syndrome, but poorly associated with ruling-out carpal tunnel syndrome.

Strength of Recommendation: Strong Evidence Jokokok

Description: Evidence from two or more “High” strength studies with consistent findings for recommending for or
against the intervention.

PHYSICAL SIGNS

Strong evidence supports not using the Phalen Test, Tinel Sign, Flick Sign, or Upper limb
neurodynamic/nerve tension test (ULNT) criterion A/B as independent physical examination
maneuvers to diagnose carpal tunnel syndrome, because alone, each has a poor or weak
association with ruling-in or ruling-out carpal tunnel syndrome.

Strength of Recommendation: Strong Evidence Jokokok

Description: Evidence from two or more “High” strength studies with consistent findings for recommending for or
against the intervention.

MANEUVERS

Moderate evidence supports not using the following as independent physical examination
maneuvers to diagnose carpal tunnel syndrome, because alone, each has a poor or weak
association with ruling-in or ruling-out carpal tunnel syndrome:
e Carpal Compression test
e Reverse Phalen Test
e Thenar Weakness or Thumb Abduction Weakness or Abductor Pollicis Brevis
Manual Muscle Testing

e 2-point discrimination

e Semmes-Weinstein Monofilament Test

e CTS-Relief Maneuver (CTS-RM)

e Pin Prick Sensory Deficit; thumb or index or middle finger
e ULNT Criterion C

e Tethered median nerve stress test

e Vibration perception — tuning fork

e Scratch collapse test

e Luthy sign

e Pinwheel

Yok A

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single “High” quality study for recommending for or against the intervention.




HISTORY INTERVIEW TOPICS

Moderate evidence supports not using the following as independent history interview topics to
diagnose carpal tunnel syndrome, because alone, each has a poor or weak association with
ruling-in or ruling-out carpal tunnel syndrome:
e Sex/gender
e Ethnicity
e Bilateral symptoms
e Diabetes mellitus
e Worsening symptoms at night
e Duration of symptoms
e Patient localization of symptoms
Hand dominance
Symptomatic limb
Age
BMI

Jkk

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single “High” quality study for recommending for or against the intervention.

PATIENT REPORTED NUMBNESS OR PAIN

Limited evidence supports that patients who do not report frequent numbness or pain might not
have carpal tunnel syndrome.

Strength of Recommendation: Limited Evidence ok

Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single
study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

HAND-HELD NERVE CONDUCTION STUDY (NCS)

Limited evidence supports that a hand-held nerve conduction study (NCS) device might be used
for the diagnosis of carpal tunnel syndrome.

Strength of Recommendation: Limited Evidence ok

Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single
study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.




MRI

Moderate evidence supports not routinely using MRI for the diagnosis of carpal tunnel
syndrome.

Jkk

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single “High” quality study for recommending for or against the intervention.

DIAGNOSTIC ULTRASOUND

Limited evidence supports not routinely using ultrasound for the diagnosis of carpal tunnel
syndrome.

Strength of Recommendation: Limited Evidence ok

Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single
study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

DIAGNOSTIC SCALES

Moderate evidence supports that diagnostic questionnaires and/or electrodiagnostic studies could
be used to aid the diagnosis of carpal tunnel syndrome.

Jkk

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single “High” quality study for recommending for or against the intervention.

Strength of Recommendation: Moderate Evidence

INCREASED RISK OF CTS

A\. Strong evidence supports that BMI and high hand/wrist repetition rate are associated with the
increased risk of developing carpal tunnel syndrome (CTS).

Strength of Recommendation: Strong Evidence Jokokok

Description: Evidence from two or more “High” strength studies with consistent findings for recommending for or
against the intervention.




B. Moderate evidence supports that the following factors are associated with the increased risk
of developing carpal tunnel syndrome (CTS)

Peri-menopausal

Wrist Ratio/Index

Rheumatoid Arthritis

Psychosocial factors

Distal upper extremity tendinopathies
Gardening

ACGIH Hand Activity Level at or above threshold
Assembly line work

Computer work

Vibration

Tendonitis

Workplace forceful grip/exertion

—RT T SQ@P o0 T
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Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single “High” quality study for recommending for or against the intervention.

C. Limited evidence supports that the following factors are associated with the increased risk of
developing carpal tunnel syndrome (CTS):

a. Dialysis
b. Fibromyalgia
c. Varicosis

d. Distal radius fracture
Strength of Recommendation: Limited Evidence ok
Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single

study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

DECREASED RISK OF CTS

Moderate evidence supports that physical activity/exercise is associated with the decreased risk
of developing carpal tunnel syndrome (CTS).

Yok A

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single “High” quality study for recommending for or against the intervention.




FACTORS SHOWING NO ASSOCIATED RISK OF CTS

A. Moderate evidence supports that the use of oral contraception and female hormone
replacement therapy (HRT) are not associated with increased or decreased risk of
developing carpal tunnel syndrome (CTS).

Yokk

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single “High” quality study for recommending for or against the intervention.

B. Limited evidence supports that race/ethnicity and female education level are not
associated with increased or decreased risk of developing carpal tunnel syndrome (CTS).

Strength of Recommendation: Limited Evidence Fok

Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single
study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

FACTORS SHOWING CONFLICTING RISK OF CTS

Limited evidence supports that the following factors have conflicting results regarding the
development of carpal tunnel syndrome (CTS):
e Diabetes
Age
Gender/Sex
Genetics
Comorbid drug use
Smoking
Wrist bending
Workplace

Strength of Recommendation: Limited Evidence Fok

Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single
study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

IMMOBILIZATION

Strong evidence supports that the use of immobilization (brace/splint/orthosis) should improve
patient reported outcomes.

Strength of Recommendation: Strong Evidence Yohokok

Description: Evidence from two or more “High” strength studies with consistent findings for recommending for or
against the intervention.




STEROID INJECTIONS

Strong evidence supports that the use of steroid (methylprednisolone) injection should improve
patient reported outcomes.

Strength of Recommendation: Strong Evidence Jokokok

Description: Evidence from two or more “High” strength studies with consistent findings for recommending for or
against the intervention.

MAGNET THERAPY
Strong evidence supports not using magnet therapy for the treatment of carpal tunnel syndrome.

Strength of Recommendation: Strong Evidence Fodokok

Description: Evidence from two or more “High” strength studies with consistent findings for recommending for or
against the intervention.

ORAL TREATMENTS

Moderate evidence supports no benefit of oral treatments (diuretic, gabapentin, astaxanthin
capsules, NSAIDs, or pyridoxine) compared to placebo.

Yok A

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single “High” quality study for recommending for or against the intervention.

ORAL STEROIDS

Moderate evidence supports that oral steroids could improve patient reported outcomes as
compared to placebo.

Ak

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single “High” quality study for recommending for or against the intervention.

KETOPROFEN PHONOPHORESIS

Moderate evidence supports that ketoprofen phonophoresis could provide reduction in pain
compared to placebo.

Jkk

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single “High” quality study for recommending for or against the intervention.
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THERAPEUTIC ULTRASOUND
Limited evidence supports that therapeutic ultrasound might be effective compared to placebo.

Strength of Recommendation: Limited Evidence Fok

Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single
study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

LASER THERAPY
Limited evidence supports that laser therapy might be effective compared to placebo.

Strength of Recommendation: Limited Evidence ok

Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single
study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

SURGICAL RELEASE LOCATION

Strong evidence supports that surgical release of the transverse carpal ligament should relieve
symptoms and improve function.

Strength of Recommendation: Strong Evidence Johokok

Description: Evidence from two or more “High” strength studies with consistent findings for recommending for or
against the intervention.

SURGICAL RELEASE PROCEDURE

Limited evidence supports that if surgery is chosen, a practitioner might consider using
endoscopic carpal tunnel release based on possible short term benefits. Strength of Strength of
Recommendation: Limited Evidence XK

Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single

study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

SURGICAL VERSUS NONOPERATIVE

Strong evidence supports that surgical treatment of carpal tunnel syndrome should have a greater
treatment benefit at 6 and 12 months as compared to splinting, NSAIDs/therapy, and a single
steroid injection.

Strength of Recommendation: Strong Evidence Jokokok

Description: Evidence from two or more “High” strength studies with consistent findings for recommending for or
against the intervention.

11



ADJUNCTIVE TECHNIQUES

Moderate evidence supports that there is no benefit to routine inclusion of the following
adjunctive techniques: epineurotomy, neurolysis, flexor tenosynovectomy, and
lengthening/reconstruction of the flexor retinaculum (transverse carpal ligament).

Ak

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single “High” quality study for recommending for or against the intervention.

BILATERAL VERSUS STAGED CARPAL TUNNEL RELEASE

Limited evidence supports that simultaneous bilateral or staged endoscopic carpal tunnel release
might be performed based on patient and surgeon preference. No evidence meeting the inclusion
criteria was found addressing bilateral simultaneous open carpal tunnel release.

Strength of Recommendation: Limited Evidence Fok

Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single
study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

LOCAL VERSUS IV REGIONAL ANESTHESIA

Limited evidence supports the use of local anesthesia rather than intravenous regional anesthesia
(bier block) because it might offer longer pain relief after carpal tunnel release; no evidence
meeting our inclusion criteria was found comparing general anesthesia to either regional or local
anesthesia for carpal tunnel surgery.

Strength of Recommendation: Limited Evidence ok

Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single
study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

BUFFERED VERSUS PLAIN LIDOCAINE

Moderate evidence supports the use of buffered lidocaine rather than plain lidocaine for local
anesthesia because it could result in less injection pain.

Yok A

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single “High” quality study for recommending for or against the intervention.
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ASPIRIN USE

Limited evidence supports that the patient might continue the use of aspirin perioperatively; no
evidence meeting our inclusion criteria addressed other anticoagulants.

Strength of Recommendation: Limited Evidence ok

Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single

study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

PREOPERATIVE ANTIBIOTICS

Limited evidence supports that there is no benefit for routine use of prophylactic antibiotics prior
to carpal tunnel release because there is no demonstrated reduction in postoperative surgical site
infection.

Strength of Recommendation: Limited Evidence ok
Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single

study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

SUPERVISED VERSUS HOME THERAPY

Moderate evidence supports no additional benefit to routine supervised therapy over home
programs in the immediate postoperative period. No evidence meeting the inclusion criteria was
found comparing the potential benefit of exercise versus no exercise after surgery.

Jkk

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single “High” quality study for recommending for or against the intervention.

POSTOPERATIVE IMMOBILIZATION

Strong evidence supports no benefit to routine postoperative immobilization after carpal tunnel
release.

Strength of Recommendation: Strong Evidence Fodokok

Description: Evidence from two or more “High” strength studies with consistent findings for recommending for or
against the intervention.
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IHI.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). In addition to providing practice
recommendations, this guideline also highlights limitations in the literature and areas that require
future research.

This guideline is intended to be used by all qualified and appropriately trained physicians and
surgeons involved in the diagnosis and treatment of CTS. It is also intended to serve as an
information resource for decision makers and developers of practice guidelines and
recommendations.

The following definition of carpal tunnel syndrome has been added to the introduction section:
“For the purpose of this guideline, Carpal Tunnel Syndrome (CTS) is defined as follows: Carpal
Tunnel Syndrome is a symptomatic compression neuropathy of the median nerve at the level of
the wrist, characterized physiologically by evidence of increased pressure within the carpal
tunnel and decreased function of the nerve at that level. Carpal Tunnel Syndrome can be caused
by many different diseases, conditions and events. It is characterized by patients as producing
numbness, tingling, hand and arm pain and muscle dysfunction. The disorder is not restricted by
age, gender, ethnicity, or occupation and is associated with or caused by systemic disease and
local mechanical and disease factors.

Goals and Rationale

The purpose of this clinical practice guideline is to help improve treatment based on the current
best evidence. Current evidence-based medicine (EBM) standards demand that physicians use
the best available evidence in their clinical decision making. To assist them, this clinical practice
guideline consists of a systematic review of the available literature regarding the diagnosis and
treatment of CTS. The systematic review detailed herein was conducted between February 2013
and February 2015 and demonstrates where there is good evidence, where evidence is lacking,
and what topics future research must target in order to improve the diagnosis and treatment of
CTS. AAOS staff and the physician work group systematically reviewed the available literature
and subsequently wrote the following recommendations based on a rigorous, standardized
process.

Musculoskeletal care is provided in many different settings by many different providers. We
created this guideline as an educational tool to guide qualified physicians through a series of
treatment decisions in an effort to improve the quality and efficiency of care. This guideline
should not be construed as including all proper methods of care or excluding methods of care
reasonably directed to obtaining the same results. The ultimate judgment regarding any specific
procedure or treatment must be made in light of all circumstances presented by the patient and
the needs and resources particular to the locality or institution.

Intended Users

This guideline is intended to be used by orthopaedic surgeons and physicians managing carpal
tunnel syndrome. Typically, orthopaedic surgeons will have completed medical training, a
qualified residency in orthopaedic surgery, and some may have completed additional sub-
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specialty training. General surgeons, plastic surgeons, neurosurgeons, primary care physicians,
hospital-based and outpatient adult internal medicine specialists, including neurologists,
physiatrists and occupational health medicine specialists, physical therapists, occupational
therapists, nurse practitioners, physician assistants, and other healthcare professionals who
routinely see this type of patient in various practice settings may also benefit from this guideline.
Insurance payers, governmental bodies, and health-policy decision-makers may also find this
guideline useful as a summary of the current research regarding carpal tunnel syndrome. This
guideline and its individual recommendations are not intended for use as a stand-alone benefits
determination document. Making these determinations involves many factors not considered in
the present document, including available resources, business and ethical considerations,
cost/benefit analysis, risk/harms analysis and need.

The care of CTS is based on the assumption that decisions are predicated on the patient and / or
the patient’s qualified heath care advocate having physician communication with discussion of
available treatments and procedures applicable to the individual patient. Once the patient and or
their advocate have been informed of available therapies and have discussed these options with
his/her physician, an informed decision can be made. Clinician input based on experience with
conservative management and the clinician’s surgical experience and skills increases the
probability of identifying patients who will benefit from specific treatment options.

Patient Population
This document addresses the diagnosis and treatment of adult patients presenting with
complaints which may be attributable to CTS.

Burden of Disease

CTS is the most common compressive neuropathy affecting the upper extremity and is an
important cause of lost workplace productivity. The prevalence of CTS is estimated to be
0.7/10,000 workers. Between 1997 and 2010 CTS was the second most common cause of days
lost from the workplace. Throughout this period the median time lost per case of CTS varied
between 21 and 32 days.

Etiology

CTS is caused by compression of the median nerve under the transverse carpal ligament.
Although pressure on the median nerve is clearly the pathophysiologic basis for the symptoms
observed clinically, the etiology of elevated pressure within the carpal canal is unknown.

Risk Factors

Conditions which occupy volume within the carpal canal may increase the risk of symptomatic
compression of the median nerve. Diseases affecting the synovium of the flexor tendons, such as
rheumatoid arthritis, or rare tumors or anomalous muscles in the carpal canal are example of
uncommonly encountered medical conditions associated with an increased risk of CTS. Given
that the cause of increased pressure within the carpal canal is unknown in the majority of cases,
there is little known about risk factors for developing CTS, although a number of associations
both with medical conditions and workplace exposures have been described. For more
information regarding risk factors, please see the recommendations concerning risk factors for
CTS.
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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 the ability to carry out fine
manipulation. 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, Harms, and Contraindications

The main benefit of a guideline focused on diagnosis is the emphasis on standardized diagnostic
criteria which reduce variability in the case definition for CTS. This could have an important
impact on the care of CTS, by minimizing the risk of incorrect diagnosis, and also help in the
design of studies seeking to identify associations with specific workplace exposures, an area of
interest for workers.

Future Research

A significant obstacle to evaluating pathways to the treatment of CTS is the absence of a widely
accepted reference standard for the diagnosis. An effort to achieve consensus among the many
clinical disciplines which evaluate and treat CTS is an important goal of future research in this
area. If consensus of this nature can be established, then a clear and consistent case definition
should allow a comparison of treatment options as well as an evaluation of the impact of
workplace exposures on the development of CTS symptoms.
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IV.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 for treating carpal tunnel syndrome.

This clinical practice guideline and the systematic review upon which it is based evaluate the
effectiveness of treatments for carpal tunnel syndrome. This section describes the methods used
to prepare this guideline and systematic review, including search strategies used to identify
literature, criteria for selecting eligible articles, determining the strength of the evidence, data
extraction, methods of statistical analysis, and the review and approval of the guideline. The
AAOS approach incorporates practicing physicians (clinical experts) and methodologists who
are free of potential conflicts of interest as recommended by guideline development experts.M*°

The AAQOS understands that only high-quality guidelines are credible, and we go to great lengths
to ensure the integrity of our evidence analyses. The AAOS addresses bias beginning with the
selection of guideline development group members. Applicants with financial conflicts of
interest (COI) related to the guideline topic cannot participate if the conflict occurred within one
year of the start date of the guideline’s development or if an immediate family member has, or
has had, a relevant financial conflict. Additionally, all guideline development group members
sign an attestation form agreeing to remain free of relevant financial conflicts for two years
following the publication of the guideline.

This guideline and systematic review were prepared by the AAOS Management of Carpal
Tunnel Syndrome Guideline physician guideline development group (clinical experts) with the
assistance of the AAOS Evidence-Based Medicine (EBM) Unit in the Department of Research
and Scientific Affairs (methodologists) at the AAOS. To develop this guideline, the guideline
development group held an introductory meeting on February 1, 2013 to establish the scope of
the guideline and the systematic reviews. As the physician experts, the guideline development
group defined the scope of the guideline by creating PICO Questions (i.e. population,
intervention, comparison, and outcome) that directed the literature search. When necessary, these
clinical experts also provided content help, search terms and additional clarification for the
AAOS Medical Librarian. The Medical Librarian created and executed the search(s). The
supporting group of methodologists (AAOS EBM Unit) reviewed all abstracts, recalled pertinent
full-text articles for review and evaluated the quality of studies meeting the inclusion criteria.
They also abstracted, analyzed, interpreted, and/or summarized the relevant evidence for each
recommendation and prepared the initial draft for the final meeting. Upon completion of the
systematic reviews, the physician guideline development group participated in a three-day
recommendation meeting on May 15-17, 2015. At this meeting, the physician experts and
methodologists evaluated and integrated all material to develop the final recommendations. The
final recommendations and rationales were edited, written and voted on at the final meeting. The
draft guideline recommendations and rationales received final review by the methodologists to
ensure that these recommendations and rationales were consistent with the data. The draft was
then completed and submitted for peer review on September 8%, 2015.
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The resulting draft guidelines were then peer-reviewed, edited in response to that review and
subsequently sent for public commentary, where after additional edits were made. Thereafter, the
draft guideline was sequentially approved by the AAOS Committee on Evidence-Based Quality
and Value, AAOS Council on Research and Quality, and the AAOS Board of Directors (see
Appendix Il for a description of the AAOS bodies involved in the approval process). All AAOS
guidelines are reviewed and updated or retired every five years in accordance with the criteria of
the National Guideline Clearinghouse.

Thus the process of AAOS guideline development incorporates the benefits from clinical
physician expertise as well as the statistical knowledge and interpretation of non-conflicted
methodologists. The process also includes an extensive review process offering the opportunity
for over 200 clinical physician experts to provide input into the draft prior to publication. This
process provides a sound basis for minimizing bias, enhancing transparency and ensuring the
highest level of accuracy for interpretation of the evidence.

FORMULATING PICO QUESTIONS

The guideline development group began work on this guideline by constructing a set of PICO
questions. These questions specify the patient population of interest (P), the intervention of
interest (1), the comparisons of interest (C), and the patient-oriented outcomes of interest (O).
They function as questions for the systematic review, not as final recommendations or
conclusions. Once established, these a priori PICO questions cannot be modified until the final
guideline development group meeting.

STUDY SELECTION CRITERIA

We developed a priori article inclusion criteria for our review. These criteria are our “rules of
evidence” and articles that did not meet them are, for the purposes of this guideline, not
evidence.

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

e Study must be of an CTS injury or prevention thereof

e 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, anticoagulations, mode of anesthesia: all follow-ups

For non-operative treatment a minimum of 1 month.

Standard Criteria for all CPGs

Avrticle 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.
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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 Weak” strength 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 EVIDENCE SYNTHESIS

We included only the best available evidence for any given outcome addressing a
recommendation. Accordingly, we first included the highest quality evidence for any given
outcome if it was available. In the absence of two or more occurrences of an outcome at this
quality, we considered outcomes of the next lowest quality until at least two or more occurrences
of an outcome had been acquired. For example, if there were two ‘moderate’ quality occurrences
of an outcome that addressed a recommendation, we did not include ‘low’ quality occurrences of
this outcome. A summary of the evidence that met the inclusion criteria, but was not best
available evidence was created and can be viewed by recommendation in Appendix XII.

MINIMALLY CLINICALLY IMPORTANT IMPROVEMENT

Wherever possible, we consider the effects of treatments in terms of the minimally clinically
important difference (MCID) in addition to whether their effects are statistically significant. The
MCID is the smallest clinical change that is important to patients, and recognizes the fact that
there are some treatment-induced statistically significant improvements that are too small to
matter to patients. However, there were no occurrences of validated MCID outcomes in the
studies included in this clinical practice guideline.

When MCID values from the specific guideline patient population are not available, we use the
following measures listed in order of priority:

1) MCID/MID

2) PASS or Impact

3) Another validated measure
4) Statistical Significance
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LITERATURE SEARCHES

We begin the systematic review with a comprehensive search of the literature. Articles we consider
were published prior to February 27, 2015 in four electronic databases; PubMed, EMBASE,
CINAHL, and The Cochrane Central Register of Controlled Trials. The medical librarian conducts
the search using key terms determined from the guideline development group’s preliminary
recommendations.

We supplement the electronic search with a manual search of the bibliographies of all retrieved
publications, recent systematic reviews, and other review articles for potentially relevant citations.
Recalled articles are evaluated for possible inclusion based on the study selection criteria and are
summarized for the guideline development group who assist with reconciling possible errors and
omissions.

The study attrition diagram in Appendix 1V provides a detailed description of the numbers of
identified abstracts and recalled and selected studies that were evaluated in the systematic review of
this guideline. The search strategies used to identify the abstracts are contained in Appendix V.

METHODS FOR EVALUATING EVIDENCE

As noted earlier, we judge quality based on a priori PICO questions and use an automated numerical
scoring process to arrive at final ratings. Extensive measures are taken to determine quality ratings so
that they are free of bias.

We evaluate the quality of evidence separately for each study using modified versions of the GRADE
and QUADAS instruments. Depending on the type of study (i.e. diagnostic, prognostic, randomized
control trial, or observational) the study design is evaluated using a list of standardized questions (see
below for the domains evaluated for each type of study design).

DIAGNOSTIC STUDY QUALITY APPRAISAL QUESTIONS
The following questions are used to evaluate the study quality of diagnostic study designs.

1. Was the patient spectrum representative of the patients who will receive the test in
practice?

2. Were the selection criteria clearly described?

3. Was the execution of the index and reference tests described in sufficient detail to permit
its replication?

4. s the reference standard likely to correctly classify the target condition?

5. Are the index test(s) results interpreted by an examiner without the knowledge of the
reference tests results (or vice versa)?

6. Other Bias?

Diagnostic Study Design Quality Key

High Quality Study <1 Flaw
Moderate Quality Study >1 and <2 Flaws
Low Quality Study >2 and <3 Flaws

Very Low Quality Study >3 Flaws
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PROGNOSTIC STUDY QUALITY APPRAISAL QUESTIONS
The following questions are used to evaluate the study quality of prognostic study designs.

1.

2.
3.

Was the spectrum of patients studied for this prognostic variable representative of the
patient spectrum seen in actual clinical practice?

Was loss to follow up unrelated to key characteristics?

Was the prognostic factor of interest adequately measured in the study to limit potential
bias?

Was the outcome of interest adequately measured in study participants to sufficiently
limit bias?

Were all important confounders adequately measured in study participants to sufficiently
limit potential bias?

Was the statistical analysis appropriate for the design of the study, limiting potential for
presentation of invalid results?

Prognostic Study Design Quality Key

High Quality Study <1 Flaw
Moderate Quality Study >1 and <2 Flaws
Low Quality Study >2 and <3 Flaws

Very Low Quality Study >3 Flaws

RANDOMIZED STUDY QUALITY APPRAISAL QUESTIONS

The following domains are evaluated to determine the study quality of randomized study
designs.

oakrwdE

Random Sequence Generation
Allocation Concealment

Blinding of Participants and Personnel
Incomplete Outcome Data

Selective Reporting

Other Bias

Upgrading Randomized Study Quality Questions

1.
2.
3.

Is there a large magnitude of effect?
Influence of All Plausible Residual Confounding
Dose-Response Gradient
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Randomized Study Design Quality Key

High Quality Study <2 Flaw
Moderate Quality Study >2 and <4 Flaws
Low Quality Study >4 and <6 Flaws

Very Low Quality Study >6 Flaws

OBSERVATIONAL STUDY DESIGN QUALITY APPRAISAL QUESTIONS

The following questions are used to evaluate the study quality of observational study designs.
Note that all observation studies begin the appraisal process at “low quality” due to design flaws
inherent in observational studies.

1. s this observational study a prospective case series?

2. Does the strategy for recruiting participants into the study differ across groups?

3. Did the study fail to balance the allocation between the groups or match groups
(e.g., through stratification, matching, propensity scores)?

4. Were important confounding variables not taken into account in the design
and/or analysis (e.g., through matching, stratification, interaction terms,
multivariate analysis, or other statistical adjustment such as instrumental
variables)?

5. Was the length of follow-up different across study groups?

6. Other Bias?

Upgrading Observational Study Quality Questions
1. s there a large magnitude of effect?
2. Influence of All Plausible Residual Confounding
3. Dose-Response Gradient

Observational Study Design Quality Key

High Quality Study <2 Flaw
Moderate Quality Study >2 and <4 Flaws

Low Quality Study >4 and <6 Flaws
Very Low Quality Study >6 Flaws

DEFINING THE STRENGTH OF THE RECOMMENDATIONS

Judging the strength of evidence is only a stepping stone towards arriving at the strength of a
guideline recommendation. The strength of recommendation also takes into account the quality,
guantity, and the trade-off between the benefits and harms of a treatment, the magnitude of a
treatment’s effect, and whether there is data 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
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large effect. It is much more likely that future evidence will overturn recommendations derived
from a few small case series. Consequently, recommendations based on the former kind of
evidence are given a high strength of recommendation and recommendations based on the latter
kind of evidence are given a low strength.

To develop the strength of a recommendation, AAOS staff first assigned a preliminary strength
for each recommendation that took only the final strength of evidence (including quality and
applicability) and the quantity of evidence (see Table 1).

Table 1. Strength of Recommendation Descriptions

Overall
Strength of
Strength Evidence Description of Evidence Quality Strength Visual

Evidence from two or more “High” quality
Strong Strong studies with consistent findings for ****
recommending for or against the intervention.

Evidence from two or more “Moderate”

quality studies with consistent findings, or
Moderate Moderate evidence from a single “High” quality study ***
for recommending for or against the
intervention.
Evidence from two or more “Low” quality
studies with consistent findings or evidence
Low Strength  from a single “Moderate” quality study
Evidence or  recommending for against the intervention or **
Conflicting  diagnostic or the evidence is insufficient or
Evidence conflicting and does not allow a
recommendation for or against the
intervention.
There is no supporting evidence. In the
absence of reliable evidence, the guideline
. development group is making a *
COTERTES NP B ebnEE recommendation based on their clinical
opinion. Consensus statements are published
in a separate, complimentary document.

Limited

WORDING OF THE FINAL RECOMMENDATIONS

To prevent bias in the way recommendations are worded, the AAOS uses specific predetermined
language stems that are governed by the evidence strengths. Each recommendation was written
using language that accounts for the final strength of the recommendation. This language, and
the corresponding strength, is shown in Table 2.
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Table 2. AAOS Guideline Language Stems

Guideline Language Strength of Recommendation
Strong evidence supports that the practitioner

should/should not do X, because... Strong
Moderate evidence supports that the practitioner Moderate
could/could not do X, because...

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

In the absence of reliable evidence, it is the

opinion of this guideline development group Consensus*

that...*

*Consensus based recommendations are made according to specific criteria. These criteria can be found
in Appendix VII.

APPLYING THE RECOMMENDATIONS TO CLINICAL PRACTICE

To increase the practicality and applicability of the guideline recommendations in this document,
the information listed in Table 3 provides assistance in interpreting the correlation between the
strength of a recommendation and patient counseling time, use of decision aids, and the impact
of future research

Table 3. Clinical Applicability: Interpreting the Strength of a Recommendation

Strength of Patient Counseling Impact of Future
Recommendation (Time) Decision Aids Research
Least Important, unless
the evidence supports
Strong Least no difference between  Not likely to change
two alternative
interventions

Moderate Less Less Important s |e s
change
. Change
Limited More Important possible/anticipated
Consensus Most Most Important Impact unknown

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.
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STATISTICAL METHODS

ANALYSIS OF DIAGNOSTIC DATA

Likelihood ratios, sensitivity, specificity and 95% confidence intervals were calculated to
determine the accuracy of diagnostic modalities based on two by two diagnostic contingency
tables extracted from the included studies. When summary values of sensitivity, specificity, or
other diagnostic performance measures were reported, estimates of the diagnostic contingency
table were used to calculate likelihood ratios.

Likelihood ratios (LR) indicate the magnitude of the change in probability of disease due to a
given test result. For example, a positive likelihood ratio of 10 indicates that a positive test result
is 10 times more common in patients with disease than in patients without disease. Likelihood
ratios are interpreted according to previously published values, as seen in Table 4 below.

Table 4. Interpreting Likelihood Ratios

Positive Likelihood Negative Likelihood Interpretation

Ratio Ratio
>10 <0.1 Large and conclusive change in probability
5-10 0.1-0.2 Moderate change in probability
9.5 0.2-05 Small (but sometimes important change in
probability)
1-2 0.5-1 Small (and rarely important) change in probability

ANALYSIS OF INTERVENTION/PREVENTION DATA

When possible, we recalculate the results reported in individual studies and compile them to
answer the recommendations. The results of all statistical analysis conducted by the AAOS
Clinical Practice Guidelines Unit are conducted using SAS 9.4. SAS was used to determine the
magnitude, direction, and/or 95% confidence intervals of the treatment effect. For data reported
as means (and associated measures of dispersion) the mean difference between groups and the
95% confidence interval was calculated and a two-tailed t-test of independent groups was used to
determine statistical significance. When published studies report measures of dispersion other
than the standard deviation the value was estimated to facilitate calculation of the treatment
effect. In studies that report standard errors or confidence intervals the standard deviation was
back-calculated. In some circumstances statistical testing was conducted by the authors and
measures of dispersion were not reported. In the absence of measures of dispersion, the results of
the statistical analyses conducted by the authors (i.e. the p-value) are considered as evidence. For
proportions, we report the proportion of patients that experienced an outcome along with the
percentage of patients that experienced an outcome. The variance of the arcsine difference was
used to determine statistical significance.™” P-values < 0.05 were considered statistically
significant.

When the data was available, we performed meta-analyses using the random effects method of
DerSimonian and Laird.M8 A minimum of three studies was required for an outcome to be
considered by meta-analysis. Heterogeneity was assessed with the I-squared statistic. Meta-
analyses with I-squared values less than 50% were considered as evidence. Those with I-squared
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larger than 50% were not considered as evidence for this guideline. All meta-analyses were
performed using SAS 9.4. The arcsine difference was used in meta-analysis of proportions. In
order to overcome the difficulty of interpreting the magnitude of the arcsine difference, a
summary odds ratio is calculated based on random effects meta-analysis of proportions and the
number needed to treat (or harm) is calculated. The standardized mean difference was used for
meta-analysis of means and magnitude was interpreted using Cohen’s definitions of small,
medium, and large effect.

PEER REVIEW

Following the final meeting, the guideline draft undergoes peer review for additional input from
external content experts. Written comments are provided on the structured review form (see
Appendix VII). All peer reviewers are required to disclose their conflicts of interest.

To guide who participates, the guideline development group identifies specialty societies at the
introductory meeting. Organizations, not individuals, are specified.

The specialty societies are solicited for nominations of individual peer reviewers approximately
six weeks before the final meeting. The peer review period is announced as it approaches and
others interested are able to volunteer to review the draft. The chair of the AAOS committee on
Evidence Based Quality and Value reviews 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 peer 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 manager of the evidence-based medicine unit drafts the initial responses to comments that
address methodology. These responses are then reviewed by the guideline development group
chair and vice-chair, who respond to questions concerning clinical practice and techniques. The
director of the Department of Research and Scientific Affairs provides input as well. All
comments received and the initial drafts of the responses are also reviewed by all members of the
guideline development group. All changes to a recommendation as a result of peer review are
based on the evidence and undergoes majority vote by the guideline development group
members via teleconference. Final revisions are summarized in a detailed report that is made part
of the guideline document throughout the remainder of the review and approval processes.

The AAOS believes in the importance of demonstrating responsiveness to input received during

the peer review process and welcomes the critiques of external specialty societies. Following
final approval of the guideline, all individual responses are posted on our website
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http://www.aaos.org/guidelines 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.

Review of the Management of Carpal tunnel syndrome guideline was requested of 18
organizations. Seven returned comments on the structured review form (see Appendix IX).

PUBLIC COMMENTARY

After modifying the draft in response to peer review, the guideline was subjected to a thirty day
period of “Public Commentary.” Commentators consist of members of the AAOS Board of
Directors (BOD), members of the Council on Research and Quality (CORQ), members of the
Board of Councilors (BOC), and members of the Board of Specialty Societies (BOS). The
guideline is automatically forwarded to the AAOS BOD and CORQ so that they may review it
and provide comment prior to being asked to approve the document. Members of the BOC and
BOS are solicited for interest. If they request to see the document, it is forwarded to them for
comment. Based on these bodies, over 200 commentators have the opportunity to provide input
into this guideline. Three members returned public comments.

THE AAOS GUIDELINE APPROVAL PROCESS

This final guideline draft must be approved by the AAOS Committee on Evidence Based Quality
and Value Committee, the AAOS Council on Research and Quality, and the AAOS Board of
Directors. These decision-making bodies are described in Appendix Il and are not designated to
modify the contents. Their charge is to approve or reject its publication by majority vote.

REVISION PLANS

This guideline represents a cross-sectional view of current treatment and may become outdated
as new evidence becomes available. This guideline will be revised in accordance with new
evidence, changing practice, rapidly emerging treatment options, and new technology. This
guideline will be updated or withdrawn in five years in accordance with the standards of the
National Guideline Clearinghouse.

GUIDELINE DISSEMINATION PLANS

The primary purpose of the present document is to provide interested readers with full
documentation about not only our recommendations, but also about how we arrived at those
recommendations.
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Y OrRTHOGUIDELINES

To view all AAOS published guideline recommendations in a user-friendly app, please visit
www.orthoguidelines.org.

Shorter versions of the guideline are available in other venues. Publication of most guidelines is
announced by an Academy press release, articles authored by the guideline development group
and published in the Journal of the American Academy of Orthopaedic Surgeons, and articles
published in AAOS Now. Most guidelines are also distributed at the AAOS Annual Meeting in
various venues such as on Academy Row and at Committee Scientific Exhibits.

Selected guidelines are disseminated by webinar, an Online Module for the Orthopaedic
Knowledge Online website, Radio Media Tours, Media Briefings, and by distributing them at
relevant Continuing Medical Education (CME) courses and at the AAOS Resource Center.

Other dissemination efforts outside of the AAOS will include submitting the guideline to the

National Guideline Clearinghouse and distributing the guideline at other medical specialty
societies’ meetings.
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V. Overview of Articles by Recommendation*

# of Included Articles

70 ~

Overview of Study Quality & Quantity by Recommendation

BHigh Quality ®Moderate Quality BLow Quality

M

*Note, some articles were applicable to multiple recommendations
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V1. FULL GUIDELINE RECOMMENDATIONS

PHYSICAL EXAM GUIDELINE RECOMMENDATIONS

A. OBSERVATION

Strong evidence supports Thenar atrophy is strongly associated with ruling-in
carpal tunnel syndrome, but poorly associated with ruling-out carpal tunnel
syndrome.

Strength of Recommendation: Strong Evidence dhkok

Description: Evidence from two or more “High” quality studies with consistent findings for recommending for or
against the intervention.

There were two high quality (Claes, 2013; Naranjo, 2007) and two moderate quality studies
(Gomes, 2006; Makanji, 2014) with strong evidence that the presence of thenar atrophy can rule
in the diagnosis of CTS. Pooling the results into a meta-analysis demonstrated a strong
association with electrodiagnostic studies (EDS) that used the criteria for the diagnosis of CTS
established by the American Association of Electrodiagnostic Medicine (AANEM). The
individual studies, as well as the meta-analysis, showed that the absence of thenar atrophy did
not rule out the diagnosis of CTS. The meta-analysis did not include two moderate quality
studies (De Krom, 1990 or Gerr, 1998) because of variations in the electrodiagnostic test
methods and also because of the availability of higher quality evidence examining the utility of
thenar atrophy. The study by Claes was somewhat limited by its exclusion of the patients with
severe thenar atrophy. The studies also did not clearly differentiate loss of thenar muscle bulk on
a neurogenic basis versus disuse atrophy, for example in cases of trapeziometacarpal joint
osteoarthritis.

B. PHYSICAL SIGNS

Strong evidence supports not using the Phalen Test, Tinel Sign, Flick Sign, or
Upper limb neurodynamic/nerve tension test (ULNT) criterion A/B as independent
physical examination maneuvers to diagnose carpal tunnel syndrome, because
alone, each has a poor or weak association with ruling-in or ruling-out carpal
tunnel syndrome.

Strength of Recommendation: Strong Evidence dhkok

Description: Evidence from two or more “High” quality studies with consistent findings for recommending for or
against the intervention.

Rationale

Evidence from five high quality studies (Gok, 2008; Naranjo, 2007; Vanti, 2011; Vanti, 2012;
Wainner, 2005) and one moderate quality study (Tan, 2012) supports not using the Phalen Test,
Tinel Sign, Flick Sign, or ULNT criterion A/B as independent physical examination maneuvers
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to rule in or rule out the diagnosis of carpal tunnel syndrome. Each of these studies showed poor
agreement with electrodiagnostic tests as the reference standard. The EDS criteria in some
instances used the AANEM criteria and in others general EDS methods. A meta-analysis of the
performance of the Tinel sign and Phalen test also demonstrated poor agreement to this reference
standard.

C. MANEUVERS

Moderate evidence supports not using the following as independent physical

examination maneuvers to diagnose carpal tunnel syndrome, because alone, each

has a poor or weak association with ruling-in or ruling-out carpal tunnel syndrome:
e Carpal Compression test
e Reverse Phalen Test

Thenar Weakness or Thumb Abduction Weakness or Abductor Pollicis

Brevis Manual Muscle Testing

2-point discrimination

Semmes-Weinstein Monofilament Test

CTS-Relief Maneuver (CTS-RM)

Pin Prick Sensory Deficit; thumb or index or middle finger

ULNT Criterion C

Tethered median nerve stress test

Vibration perception — tuning fork

Scratch collapse test

Luthy sign

Pinwheel

Jkk

Strength of Recommendation: Moderate Evidence

Description: 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.

Rationale

Several moderate and high quality studies provided a moderate level of evidence to suggest that
the various tests listed above were not found to have been used as individual tests to rule in or
rule out the diagnosis of CTS. CTS-RM had a moderate association to the reference standard
when ruling-in CTS according to one high quality study (Gok, 2008) however the
generalizability of these results is unclear because the study sample only contained female
subjects. Meta-analysis could not be performed on any of these studies due to inconsistent
reporting or lack of sufficient evidence. The reference standard for comparison was the use of
either electrodiagnostic studies (EDS) following AANEM criteria or other general EDS methods.
There is conflicting evidence of whether or not combining tests helps to rule in or rule out the
diagnosis of CTS, as the test combinations were not validated or weighted to ensure reliability,
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accuracy, and/or clinical relevance; any valid scales are evaluated in the diagnostic scales
recommendation.

Risks and Harms of Implementing the Physical Exam and History Interview
Recommendations
There are no known harms associated with implementing these recommendations.

Future Research

Future studies should define diagnostic reference standard. The development of standardized
diagnostic scales and stand-alone maneuvers or tests should be evaluated against a reference
standard. Studies should include appropriate blinding as well as timing between tests to allow
for unbiased and accurate assessments.
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STUDY QUALITY TABLE OF PHYSICAL EXAM AND HISTORY INTERVIEW RECOMMENDATIONS
Table 5. Diagnostic Quality Evaluations

Representative

Clear Selection

Detailed Enough to

Reference Standard Identifies Target

Other

Study Population Criteria Replicate Condition Blinding Bias? Inclusion Strength
[Bilkis,S., 2012 I [ ) | () I o I () | @ ][ @ |include |[Moderate Quality |
[Bland,J.D., 2000 | o | o | (] I Q [ @ || @ |include |[Moderate Quality |
[Boland,R.A,, 2009 || 9 | 9 I [ I Q | @ ][ @ |include |[Moderate Quality |
Claes F., 2013 | (] | (] | (] I Q | @ || @ |include |[High Quality |
[Dale,A.M., 2011 I @ | @ | @ I Q | @ || @ |include |[Moderate Quality |
[De Krom,M.C., 1990 || @ | @ | ® I (] | @ || @ |include |[Moderate Quality |
[De,Smet L., 1995 | @ I @ | @ I (] | © || @ |include |[Moderate Quality |
[El,Miedany Y., 2008 || (] | Q | (] I Q | @ @ |include |[Moderate Quality |
Gerr,F., 1998 | o I o | (] I [ | @ || @ |include |[Moderate Quality |
|Gok,H., 2008 I (] | (] | (] I [ | @ @ |include |[High Quality |
|Gomes, ., 2006 | (] | (] | (] I Q | @ || @ |include |[Moderate Quality |
[HansenP.A, 2004 || @ I @ | @ I (] | @ || @ |include |[Moderate Quality |
[Heller,L., 1986 I [ ) | [ ) | [ ) I (] | @ || @ |include |[Moderate Quality |
[Karl,A.l., 2001 | @ I @ | @ I (] [ @ || @ |[include |[Moderate Quality |
[Katz,J.N., 1990 I (] I (] | [ I o | @ @ |[include |[High Quality |
[Katz,J.N., 1991 | [ ] I [ ] | [ I (] | @ || @ |linclude |[Moderate Quality |
[Kaul,M.P., 2000 I @ | @ | @ I (] | @ @ |iinclude |[High Quality |
[Kaul,M.P., 2001 I [ ) | [ ) | [ ) I (] | @ || @ |include |[Moderate Quality |
[Khosrawi,S., 2012 || [ I [ | O I [ | @ || @ |include |[LowQuality |
[Kuhiman,K.A,, 1997 || (] | (] | (] I Q | @ || @ |include |[Moderate Quality |
[MacDermid,J.C., 1997 || @ I (] | @ I (] | @ || @ |[include |[Moderate Quality |
[Makanji,H.S., 2014 || [ | o | (] I o | @ || @ |include |[Moderate Quality |
[Naranjo,A., 2007 | [ | [ | [ I (] | @ || @ |[include ][High Quality |
INtani,G., 2013 | [ ] I [ ] | ® I (] | @ @ |iinclude |[High Quality |
[Padua,L., 1999 I [ ) | [ ) I o | (] | @ ][ @ |include |[Moderate Quality |
[Pagel K.J., 2002 | [ ] I [ ] | ® I (] | @ || @ [include ][High Quality |
[Raudino,F., 2000 I [ ) | (] I o | (] | @ || @ |include |[Moderate Quality |
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Study R?D;gsaelegttizgri]ve Cle%r?tilﬁgtion Detaill?eedpﬁgz;ggh to ||Reference Staggzgcgt:gﬁntifies Target Blinding g};];e; Inclusion Strength
[Tan,S.V., 2012 | [ ] | [ ] | @ I [(] | @ || O |linclude |[Moderate Quality |
[Vanti,C., 2011 I 9 | 9 I [ I Q | @ @ |include |[High Quality |
[Vanti,C., 2012 | o | o | (] I Q | @ @ |Iinclude |High Quality |
|Wainner,R.S., 2005 || [ | [ I [ I d | @ @ |include |[High Quality |
|Weber,R.A, 2000 || o | [ I (] I [ | @ @ |include ||Moderate Quality |
\Witt,J.C., 2004 | 9 | 9 I [ I 1] | © || @ |include |Moderate Quality |
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RESULTS

SUMMARY OF DATA FINDINGS
TABLE 6: SUMMARY OF FINDINGS- INDEX TEST VERSUS AANEM REFERENCED EDS

LR + LR -
9o >10 <0.1 In"STRONG" agreement with the reference standard
e ] >5 but <10 | »0.1 but<0.2 |In"MODERATE" agreement with the reference standard
(™ >2and<5 | >0.2 but<0.5 |In"WEAK" agreement with the reference standard
O <2 >0.5 In"POOR" agreement with the reference standard
High Quality Moderate Quality
2 | w
n S| =
N Slg|g|"|8 g3 S
=] O =2 = P ol|N| N S
QY| ool | [ P R - I =T -
) NS R I R (il G S L - I =1
g 81%8|8|8|4]|s(<d|2|>|&|R|Z|4|2|%]8
N|Q|L|N|N[N|=]la 2 sl sl S|w|
Slelels|dldlelz|slels|L||8|E|2]|8|
| T|s|la|s|ls|cEl2|2(&|e(c|le|le|&|S|S]|=
§l2|E|c|E|E|S|le|ls|a|lS|8|E|S8|2|2|3|8
Index Test Rueinfout |G |G |2 |C|S|S|2|P|8|2|3|P|6|F|=]|&]|&| =2 |Meta-Analysis
Carpal Compression Test (CCT) RULEIN o o NA
RULE OUT O O NA
Flick Sign RULEIN ® O o NA
RULE OUT &) ™10 O O NA
Phalen Test RULEIN OO O ® O &) C|0|®|0 O
RULE OUT 0|0 O @™ O O o000 @
Reverse Phalen Test RULEIN O & NA
RULE OUT O O NA
Thenar Weakness RULEIN ® O ® NA
RULE OUT @] O O NA
Thumb Abduction Weakness RULEIN O NA
RULE OUT O NA
Thenar Atrophy RULEIN 9 o & Ol® ® ®
RULE OUT O O @] OO O O
Tinel sign RULEIN ORI, O O &) O @O O
RULE OUT 010 o O @) @ 010 o
ULNT1; criterion A RULEIN 1010 NA
RULE OUT OO0 NA
ULNT1; criterion B RULEIN 010 NA
RULE OUT OO NA

Table only displays index tests with more than one article of supporting evidence

*EDS method used in the study does not directly reference AAEM criteria and cannot be included in meta-analysis
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TABLE 7: SUMMARY OF FINDINGS- INDEX TEST VERSUS GENERAL EDS METHODS

LR + LR -
[ ] >10 <0.1 In "STRONG" agreement with the reference standard
[« ] >5 but <10 | >0.1 but <0.2 [In "MODERATE" agreement with the reference standard
(™ >2and <5 | >0.2 but <0.5 |In "WEAK" agreement with the reference standard
O <2 >0.5 In "POOR" agreement with the reference standard
High Quality Moderate Quality Low Quality
CAE)
> | &
= Z|lglg|g|g|E|8 3 gl8l3] o
a ~ oA | d ||| == S =0 i i b}
o oM o o o p= b= o o R ) o~ [0 - o » | 9 O ~
SlS(S|S|RIRIRIBIRIR| S| |allB8IB|R|<|23] =
AR A Y Y Y - A : N I Y E g 0
Z|ls|2l 1222|222 |E|8|2|S|3|21Z|5|E5]¢E 3
S| =32 <|<|<|8|E|=|g|5|=S|2|E|&|A S
S| Sl 2|E|e|ly|le|gjg|eg|(Zf|la||c|l2|d|35|=|8]8 3
Index Test Rule In/Out Sz &8|IE|8|8|8|8|8|8|8|8|6|2|2|8|s|2|=]|= < Meta-Analysis
S RULE IN O O O NA
2 D
Point Discrimination RULE OUT O O O NA
. RULE IN O OO NA
Carpal Compression Test (CCT) RULE OUT o olo NA
Phalen Test (PT) RULE IN O[O [@[C[C[O[®[C[O[O[C[C[ClOO] [a[]® O
RULE OUT 010 @IOO|0|I0IO|0I0O GO0 |0]0 O O
Tinel Sign (15) RULE IN 00 a[o[Oo[@ O[O0 [C[a[®[O] [0 O
RULE OUT 010 OO0 0]0]0 OO0 |0 ORICALS) O
e RULE IN O @|O|O|®™|O|O e @ O
Phalen Test and Tinel Sign
¢ RULEOUT | O Ololo|o]0]0 O O O
. RULE IN O OO NA
Phalen Test or Tinel
alen Test or Tinel Sign RULE OUT ™ Ol NA
Semmes-Weinstein RULE IN O ®™|IO|IOM™O|0O RS NA
Monofilament Test (SWMF) RULE OUT [« ] GRIORIONICRIORE®, CREL NA
RULE IN O O O NA
Th Weak
enar VWeakness RULE OUT O O O NA

Table only displays index tests with more than one article of supporting evidence

Authors with parenthetical numbers indicate a change in method of EDS, alternate limbs, or alternate examiner

Authors with parenthetical letters indicate a unique study with the same author and year as another study listed in the guideline
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DETAILED DATA FINDINGS
TABLE 8: HIGH QUALITY STUDIES- PICO 1 (PHYSICAL TESTS VERSUS REFERENCE STANDARD)

Claes,F., High CTS Positive clinically at least 2 of | Subjects index pos; 99 index neg; 57 0.82|0.14 | 0.62|0.31 | 0.90]1.22 POOR POOR
2013 Quality (2 Point diagnosed CTS | 4 abnormal 2point; 2point;
Discrimination) suspects EDS SWMF; both SWMF; both
parameters (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Claes,F., High CTS Positive clinically at least 2 of | Subjects index pos; 119 index neg; 37 0.82|0.11 | 0.75|0.15 | 0.88|1.65 POOR POOR
2013 Quality (2 Point diagnosed CTS | 4 abnormal 2point; 2point;
Discrimination suspects EDS SWMF; both SWMF; both
and Semmes- parameters (Nerve (Nerve
Weinstein Conduction Conduction
Monofilament Studies Studies
Test (SWMF) (NCS); (NCS);
1) AANEM AANEM
referenced) referenced)
Claes,F., High CTS Positive clinically at least 2 of | Subjects index pos; 65 index neg; 91 0.83|0.16 | 0.42/0.58 | 0.98|1.01 POOR POOR
2013 Quality (Semmes- diagnosed CTS | 4 abnormal 2point; 2point;
Weinstein suspects EDS SWMF; both SWMEF; both
Monofilament parameters (Nerve (Nerve
Test (SWMF) Conduction Conduction
1) Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Claes,F., High CTS Positive clinically at least 2 of | Subjects index pos; 36 index neg; 120 | 0.97/0.21 | 0.27|0.96 | 7.00|0.76 | MODERATE POOR
2013 Quality (Thenar diagnosed CTS | 4 abnormal Gender/Sex Gender/Sex
Atrophy) suspects EDS F, M; Hand F, M; Hand
parameters R, L; thenar R, L; thenar
atrophy; atrophy;
weakness; OP weakness; OP
weakness weakness
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Claes,F., High CTS Positive clinically at least 2 of | Subjects index pos; 46 index neg; 110 | 0.96/0.22 | 0.34/0.92 | 4.40/0.72 WEAK POOR
2013 Quality (Thenar diagnosed CTS | 4 abnormal Gender/Sex Gender/Sex
Weakness) suspects EDS F, M; Hand F, M; Hand
parameters R, L; thenar R, L; thenar
atrophy; atrophy;
weakness; OP weakness; OP
weakness weakness
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Gok,H., 2008 | High CTS Positive all female Subjects index pos; 51 index neg; 36 0.92/0.69 | 0.81]0.86 | 5.88|0.22 | MODERATE WEAK
Quality (CTS-RM: subjects with flick sign; flick sign;
Relief CTS symptoms relief relief
maneuver) maneuver maneuver
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Gok,H., 2008 | High CTS Positive all female Subjects index pos; 40 index neg; 47 0.95|0.57 | 0.66/0.93 | 9.50/0.37 | MODERATE WEAK
Quality (CTS-RM: subjects with flick sign; flick sign;
Relief CTS symptoms relief relief
maneuver and maneuver maneuver
Flick Sign) (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Gok,H., 2008 | High CTS Positive all female Subjects index pos; 46 index neg; 41 0.87|0.56 | 0.69/0.79 | 3.33/0.39 WEAK WEAK
Quality (Flick Sign) subjects with flick sign; flick sign;
CTS symptoms relief relief
maneuver maneuver
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Katz,J.N., High CTS Positive discomfort referenced | Subjects index pos; 27 index neg; 83 0.52/0.64 | 0.32/0.80 | 1.62|0.85 POOR POOR
1990 (B) Quality (2 Point patients sensory and PT; TS; 2 PT; TS; 2
Discrimination) | suspected of motor point; point;
CTS cutoffs combinations; combinations;
combinations combinations
with katz with katz
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Katz,J.N., High CTS Positive discomfort referenced | Subjects index pos; 68 index neg; 42 0.49|0.74 | 0.75|0.47 | 1.41)0.53 POOR POOR
1990 (B) Quality | (Phalen Test) patients sensory and PT; TS; 2 PT; TS; 2
suspected of motor point; point;
CTS cutoffs combinations; combinations;
combinations combinations
with katz with katz
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Katz,J.N., High CTS Positive discomfort referenced | Subjects index pos; 33 index neg; 77 0.67|0.71 | 0.50/0.83 | 3.00]0.60 WEAK POOR
1990 (B) Quality | (Phalen Test patients sensory and PT; TS; 2 PT; TS; 2
and Katz Hand | suspected of motor point; point;
Diagram; CTS cutoffs combinations; combinations;
classic or combinations combinations
probable) with katz with katz
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Katz,J.N., High CTS Positive discomfort referenced | Subjects index pos; 42 index neg; 68 0.71/0.47 | 0.45|0.73 | 1.67|0.75 POOR POOR
1990 (B) Quality | (Phalen Test patients sensory and PT;TS; 2 PT; TS; 2
and Tinel Sign) | suspected of motor point; point;
CTS cutoffs combinations; combinations;

combinations
with katz
(Nerve
Conduction
Studies
(NCS))

combinations
with katz
(Nerve
Conduction
Studies
(NCs))
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Katz,J.N., High CTS Positive discomfort referenced | Subjects index pos; 77 index neg; 33 0.47/0.76 | 0.82/0.38 | 1.32|0.48 POOR WEAK
1990 (B) Quality | (Phalen Test or patients sensory and PT; TS; 2 PT; TS; 2
Katz Hand suspected of motor point; point;
Diagram; CTS cutoffs combinations; combinations;
classic or combinations combinations
probable) with katz with katz
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Katz,J.N., High CTS Positive discomfort referenced | Subjects index pos; 78 index neg; 32 0.50/0.84 | 0.89|0.41 | 1.50/0.28 POOR WEAK
1990 (B) Quality | (Phalen Test or patients sensory and PT; TS; 2 PT; TS; 2
Tinel Sign) suspected of motor point; point;
CTS cutoffs combinations; combinations;
combinations combinations
with katz with katz
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Katz,J.N., High CTS Positive discomfort referenced | Subjects index pos; 48 index neg; 62 0.54/0.71 | 0.59|0.67 | 1.77]|0.61 POOR POOR
1990 (B) Quality | (Tinel Sign) patients sensory and PT; TS; 2 PT; TS; 2
suspected of motor point; point;
CTS cutoffs combinations; combinations;
combinations combinations
with katz with katz
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Katz,J.N., High CTS Positive discomfort referenced | Subjects index pos; 25 index neg; 85 0.68/0.68 | 0.39/0.88 | 3.19|0.70 WEAK POOR
1990 (B) Quality | (Tinel Sign and patients sensory and PT;TS; 2 PT; TS; 2
Katz Hand suspected of motor point; point;
Diagram; CTS cutoffs combinations; combinations;
classic or combinations combinations
probable) with katz with katz
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
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Katz,J.N., High CTS Positive discomfort referenced | Subjects index pos; 69 index neg; 41 0.52/0.80 | 0.82/0.50 | 1.64|0.36 POOR WEAK
1990 (B) Quality | (Tinel Sign or patients sensory and PT; TS; 2 PT; TS; 2
Katz Hand suspected of motor point; point;
Diagram; CTS cutoffs combinations; combinations;
classic or combinations combinations
probable) with katz with katz
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Kaul,M.P., High CTS Positive | CTS suspected | multiple Subjects index pos; 47 index neg; 55 0.62|0.47 | 0.50/0.59 | 1.22/|0.85 POOR POOR
2000 Quality (Tethered veterans parameters TMST TMST
Median Stress used within (Nerve (Nerve
Test (TMST)) NCS Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High CTS Positive | 68 patients with | determined | Extremities | index pos; 78 index neg; 27 0.78|0.30 | 0.76/0.32 | 1.12|0.74 POOR POOR
2007 Quality | (Phalen Test) | suspected CTS | NCS and PT, TS, PT, TS,
US cutoffs PT/TS (Nerve PT/TS (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High CTS Positive | 68 patients with | determined | Extremities | index pos; 81 index neg; 24 0.83|0.46 | 0.84/0.44 | 1.50/0.37 POOR WEAK
2007 Quality | (Phalen Test | suspected CTS | NCS and PT, TS, PT, TS,
and Tinel Sign) US cutoffs PT/TS (Nerve PT/TS (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High CTS Positive | 68 patients with | determined | Extremities | index pos; 4 index neg; 101 1.00[0.25 | 0.05/1.00 | 10.00/0.95| STRONG POOR
2007 Quality (Thenar suspected CTS | NCSand thenar thenar
Atrophy) US cutoffs atrophy atrophy
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Naranjo,A., High CTS Positive | 68 patients with | determined | Extremities | index pos; 74 index neg; 31 0.80/0.32 | 0.74]0.40 | 1.23|0.66 POOR POOR
2007 Quality | (Tinel Sign) | suspected CTS | NCSand PT, TS, PT, TS,
US cutoffs PT/TS (Nerve PT/TS (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Ntani,G., High CTS Positive responders SNC Extremities | index pos; 865 index neg; 696 | 0.89|0.18 | 0.57/0.56 | 1.32/0.76 POOR POOR
2013 Quality | (Phalen Test) from all abnormality TS; PT TS; PT
suspected CTS (Nerve (Nerve
out-patients Conduction Conduction
Studies Studies
(NCS); (NCS);
Sensory Sensory
Nerve Nerve
Conduction Conduction
(SNC)) (SNC))
Ntani,G., High CTS Positive responders SNC Extremities | index pos; 162 index neg; 1403 | 0.81/0.13 | 0.10/0.86 | 0.70|1.05 POOR POOR
2013 Quality (Thenar from all abnormality thenar thenar
Weakness) suspected CTS weakness; weakness;
out-patients pain (Nerve pain (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
Sensory Sensory
Nerve Nerve
Conduction Conduction
(SNC)) (SNQ))
Ntani,G., High CTS Positive responders SNC Extremities | index pos; 451 index neg; 1110 | 0.88|0.15 | 0.29/0.74 | 1.14/0.95 POOR POOR
2013 Quality | (Tinel Sign) from all abnormality TS; PT TS; PT
suspected CTS (Nerve (Nerve
out-patients Conduction Conduction
Studies Studies
(NCS); (NCS);
Sensory Sensory
Nerve Nerve
Conduction Conduction
(SNC)) (SNC))
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Pagel, K.J., High CTS Positive | symptoms of | two cutoff | Subjects index pos; 104 index neg; 9 0.57/0.89 | 0.98/0.15 | 1.16/0.11 POOR MODERATE
2002 Quality (Semmes- suspected CTS | values for SWMF 1, 2 SWMF 1, 2
Weinstein each (Nerve (Nerve
Monofilament SWMF Conduction Conduction
Test (SWMF) method; Studies Studies
1) NCS by (NCS)) (NCS))
palm diff
median to
ulnar
latency
Pagel,K.J., High CTS Positive symptoms of | two cutoff | Subjects index pos; 15 index neg; 98 0.53|0.47 | 0.13/0.87 | 1.01]1.00 POOR POOR
2002 Quality (Semmes- suspected CTS | values for SWMF 1, 2 SWMF 1, 2
Weinstein each (Nerve (Nerve
Monofilament SWMF Conduction Conduction
Test (SWMF) method; Studies Studies
2) NCS by (NCS)) (NCS))
palm diff
median to
ulnar
latency
Tan,S.V., | Moderate| CTS Positive limbs of 100 at least 2 | Extremities | index pos; 65 index neg; 135 | 0.65/0.58 | 0.42/0.77 | 1.86/|0.75 POOR POOR
2012 Quality | (Phalen Test) | CTS suspects | abnormal PT; TS PT; TS
EDS (Nerve (Nerve
parameters Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Tan,S.V., |Moderate| CTS Positive limbs of 100 at least 2 | Extremities | index pos; 39 index neg; 161 | 0.72/0.56 | 0.28|0.89 | 2.60]|0.80 WEAK POOR
2012 Quality (Tinel Sign) CTS suspects | abnormal PT; TS PT; TS
EDS (Nerve (Nerve
parameters Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Vanti,C., High CTS Positive | 47 clinical CTS | symptoms | Subjects index pos; 19 index neg; 25 0.68/0.56 | 0.54/0.70 | 1.81|0.65 POOR POOR
2011 Quality (ULNTZ; suspects; 3 did and ULNTZ, A, ULNTL, A,
criterion A) not complete reduced A/B/C (Nerve A/B/C (Nerve
tests SCV-wp Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Vanti,C., High CTS Positive | 47 clinical CTS | symptoms | Subjects index pos; 39 index neg; 5 0.56/0.60 | 0.92/0.15 | 1.08]0.56 POOR POOR
2011 Quality (ULNTZ; suspects; 3 did and ULNTZ, A, ULNTL, A,
criterion A, B, | not complete reduced A/B/C (Nerve A/B/C (Nerve
and C) tests SCV-wp Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Vanti,C., High CTS Positive limbs of 47 Extremities | index pos; 24 index neg; 60 0.58|0.65 | 0.40/0.80 | 1.96/0.75 POOR POOR
2012 Quality (ULNTZ; patients ULNTL, A, ULNTL, A,
criterion A) B, C (Nerve B, C (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Vanti,C., High CTS Positive limbs of 47 Extremities | index pos; 18 index neg; 62 0.56/0.60 | 0.29/0.82 | 1.61|0.87 POOR POOR
2012 Quality (ULNTZ; patients ULNTL, A, ULNTL, A,
criterion B) B, C (Nerve B, C (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Vanti,C., High CTS Positive limbs of 47 Extremities | index pos; 5 index neg; 75 0.40/0.56 | 0.06/0.93 | 0.86|1.01 POOR POOR
2012 Quality (ULNTZ; patients ULNTL, A, ULNTL, A,
criterion C) B, C (Nerve B, C (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Wainner,R.S.,| High CTS Positive CTS and Subjects index pos; 11 index neg; 71 0.45/0.68 | 0.18/0.89 | 1.61|0.92 POOR POOR
2005 Quality (Abductor cervical ULNTZ, A, ULNTL, A,
Pollicis Brevis | radiculopathy B; TS, TS 2; B; TS, TS 2;
Manual Muscle suspects CCT; PT; CCT; PT;
Testing) Flick (Nerve Flick (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Wainner,R.S.,| High CTS Positive CTS and Subjects index pos; 56 index neg; 26 0.32|0.62 | 0.64/0.30 | 0.91]1.21 POOR POOR
2005 Quality (Carpal cervical ULNTL, A, ULNTL, A,
Compression | radiculopathy B; TS, TS 2; B; TS, TS 2;
Test (CCT)) suspects CCT; PT; CCT; PT;
Flick (Nerve Flick (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Wainner,R.S.,| High CTS Positive CTS and Subjects index pos; 46 index neg; 36 0.50/0.86 | 0.82|0.57 | 1.93]0.31 POOR WEAK
2005 Quality (Flick Sign) cervical ULNTZ, A, ULNTZ1, A,
radiculopathy B; TS, TS 2; B; TS, TS 2;
suspects CCT; PT; CCT; PT;
Flick (Nerve Flick (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Wainner,R.S.,| High CTS Positive CTS and Subjects index pos; 54 index neg; 28 0.41/0.79 | 0.79/0.41 | 1.33|0.53 POOR POOR
2005 Quality | (Phalen Test) cervical ULNTZ, A, ULNTL, A,
radiculopathy B; TS, TS 2; B; TS, TS 2;
suspects CCT; PT; CCT; PT;
Flick (Nerve Flick (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Wainner,R.S.,| High CTS Positive CTS and Subjects index pos; 33 index neg; 49 0.45|0.73 | 0.54/0.67 | 1.61|0.70 POOR POOR
2005 Quality (Sensory cervical ULNTZ, A, ULNTL, A,
Deficit; pin radiculopathy B; TS, TS 2; B; TS, TS 2;
prick; index suspects CCT; PT; CCT; PT;
finger) Flick (Nerve Flick (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Wainner,R.S.,| High CTS Positive CTS and Subjects index pos; 26 index neg; 56 0.46/0.71 | 0.43|0.74 | 1.65|0.77 POOR POOR
2005 Quality (Sensory cervical ULNTL, A, ULNTL, A,
Deficit; pin radiculopathy B; TS, TS 2; B; TS, TS 2;
prick; middle suspects CCT; PT; CCT; PT;
finger) Flick (Nerve Flick (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Wainner,R.S.,| High CTS Positive CTS and Subjects index pos; 34 index neg; 48 0.53|0.79 | 0.64/0.70 | 2.17|0.51 WEAK POOR
2005 Quality (Sensory cervical ULNTZ, A, ULNTZ1, A,
Deficit; pin radiculopathy B; TS, TS 2; B; TS, TS 2;
prick; thumb) suspects CCT; PT; CCT; PT;
Flick (Nerve Flick (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Wainner,R.S.,| High CTS Positive CTS and Subjects index pos; 34 index neg; 48 0.32/0.65 | 0.39]0.57 | 0.92|1.06 POOR POOR
2005 Quality (Tinel Sign) cervical ULNTZ, A, ULNTL, A,
radiculopathy B; TS, TS 2; B; TS, TS 2;
suspects CCT; PT; CCT; PT;
Flick (Nerve Flick (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)

56




Wainner,R.S.,| High CTS Positive CTS and Subjects index pos; 31 index neg; 51 0.42|0.71 | 0.46/0.67 | 1.39|0.80 POOR POOR
2005 Quality | (Tinel Sign 2) cervical ULNTZ, A, ULNTL, A,
radiculopathy B; TS, TS 2; B; TS, TS 2;
suspects CCT, PT; CCT,; PT;
Flick (Nerve Flick (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Wainner,R.S.,| High CTS Positive CTS and Subjects index pos; 68 index neg; 14 0.31/0.50 | 0.75|0.13 | 0.86|1.93 POOR POOR
2005 Quality (ULNTZ; cervical ULNTZ, A, ULNTIL, A,
criterion A) radiculopathy B; TS, TS 2; B; TS, TS 2;
suspects CCT, PT; CCT, PT;
Flick (Nerve Flick (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Wainner,R.S.,| High CTS Positive CTS and Subjects index pos; 56 index neg; 26 0.32|0.62 | 0.64/0.30 | 0.91]1.21 POOR POOR
2005 Quality (ULNTZ; cervical ULNTZ, A, ULNTZ1, A,
criterion B) radiculopathy B; TS, TS 2; B; TS, TS 2;
suspects CCT; PT; CCT; PT;
Flick (Nerve Flick (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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TABLE 9: MODERATE QUALITY STUDIES- PICO 1 (PHYSICAL TESTS VERSUS REFERENCE STANDARD)

Bilkis,S., 2012 | Moderate | CTS Positive | 37 patients with | determined | Extremities | index pos; PT; 39 index neg; PT; 27 1.00/0.74 | 0.85/|1.00 |10.00/0.15| STRONG | MODERATE
Quality (Modified comorbidities | mixed nerve MPT (Nerve MPT (Nerve
Phalen Test) excluded NCS cutoffs Conduction Conduction
Studies (NCS)) Studies (NCS))
Bilkis,S., 2012 | Moderate | CTS Positive | 37 patients with | determined | Extremities | index pos; PT; 23 index neg; PT; 43 1.00/0.47 | 0.50/1.00 |10.00/0.50| STRONG WEAK
Quality | (Phalen Test) comorbidities | mixed nerve MPT (Nerve MPT (Nerve
excluded NCS cutoffs Conduction Conduction
Studies (NCS)) Studies (NCS))
Bland,J.D., 2000 | Moderate | CTS Positive | 7768 East Kent | sensory and | Extremities | index pos; Flick 4093 index neg; Flick 4130 | 0.64/0.50 | 0.56/0.59 | 1.37/0.74 POOR POOR
Quality (Flick Sign) referrals to motor latency (Nerve Conduction (Nerve Conduction
NCS lab for cutoffs Studies (NCS)) Studies (NCS))
suspected CTS
Boland,R.A., | Moderate | CTS Positive 43 hands of referenced | Extremities | index pos; PT; 10 index neg; PT; 76 1.00/0.16 | 0.14]1.00 | 10.00/0.86 | STRONG POOR
2009 Quality (Modified CTS suspects | median and MCCT; PT or MCCT; PT or
Carpal mixed nerve MCCT with no MCCT with no
Compression cutoffs thenar sensory thenar sensory
Test (MCCT)) deficit (Nerve deficit (Nerve
Conduction Conduction
Studies (NCS); Studies (NCS);
AANEM AANEM
referenced) referenced)
Boland,R.A., | Moderate | CTS Positive 43 hands of referenced | Extremities | index pos; PT; 9 index neg; PT; 77 1.00/0.16 | 0.12|1.00 |10.00/0.88| STRONG POOR
2009 Quality (Modified CTS suspects | median and MCCT; PT or MCCT; PT or
Carpal mixed nerve MCCT with no MCCT with no
Compression cutoffs thenar sensory thenar sensory
Test (MCCT) deficit (Nerve deficit (Nerve
and no thenar Conduction Conduction
sensory deficit) Studies (NCS); Studies (NCS);
AANEM AANEM
referenced) referenced)
Boland,R.A., | Moderate | CTS Positive 43 hands of referenced | Extremities | index pos; PT; 50 index neg; PT; 36 0.94/0.25 | 0.64/0.75 | 2.54/0.49 WEAK WEAK
2009 Quality | (Phalen Test) CTS suspects | median and MCCT; PT or MCCT; PT or
mixed nerve MCCT with no MCCT with no
cutoffs thenar sensory thenar sensory
deficit (Nerve deficit (Nerve
Conduction Conduction
Studies (NCS); Studies (NCS);
AANEM AANEM
referenced) referenced)
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Boland,R.A., | Moderate | CTS Positive 43 hands of referenced | Extremities | index pos; PT; 44 index neg; PT; 42 0.93|0.21 | 0.55|0.75 | 2.22|0.59 WEAK POOR
2009 Quality | (Phalen Test CTS suspects | median and MCCT; PT or MCCT; PT or
and no thenar mixed nerve MCCT with no MCCT with no
sensory deficit) cutoffs thenar sensory thenar sensory
deficit (Nerve deficit (Nerve
Conduction Conduction
Studies (NCS); Studies (NCS);
AANEM AANEM
referenced) referenced)
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; LEFT 423 index neg; LEFT 685 0.02|0.99 | 0.64/0.62 | 1.68|0.59 POOR POOR
@) Quality | (At least Phalen from 11 motor, and HAND; PT; TS; HAND; PT; TS;
Test, Tinel occupations of MUDS SWMF1; SWMF1;
Sign, or potential CTS cutoffs combinations combinations
Semmes- risk (Nerve Conduction (Nerve Conduction
Weinstein Studies (NCS) and Studies (NCS) and
Monofilament Katz Hand Katz Hand
Test 1) Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; LEFT 102 index neg; LEFT 1006 | 0.02/0.99 | 0.18/0.91 | 1.99]0.90 POOR POOR
@) Quality | (Phalen Test) from 11 motor, and HAND; PT; TS; HAND; PT; TS;
occupations of MUDS SWMF1; SWMF1;
potential CTS cutoffs combinations combinations
risk (Nerve Conduction (Nerve Conduction
Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; LEFT 32 index neg; LEFT 1076 | 0.06/0.99 | 0.18/0.97 | 6.65|0.84 | MODERATE POOR
() Quality | (Phalen Test from 11 motor, and HAND; PT; TS; HAND; PT; TS;
and Semmes- | occupations of MUDS SWMF1; SWMF1;
Weinstein potential CTS cutoffs combinations combinations
Monofilament risk (Nerve Conduction (Nerve Conduction
Test 1) Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; LEFT 25 index neg; LEFT 1083 | 0.04/0.99 | 0.09/0.98 | 4.16]0.93 WEAK POOR
@) Quality | (Phalen Test from 11 motor, and HAND; PT; TS; HAND; PT; TS;
and Tinel Sign) | occupations of MUDS SWMF1; SWMF1;
potential CTS cutoffs combinations combinations

risk

(Nerve Conduction
Studies (NCS) and
Katz Hand
Diagram; classic or
probable)

(Nerve Conduction
Studies (NCS) and
Katz Hand
Diagram; classic or
probable)
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Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; LEFT 8 index neg; LEFT 1100 | 0.13]0.99 | 0.09/0.99 | 14.25/0.91| STRONG POOR
@) Quality | (Phalen Test, from 11 motor, and HAND; PT; TS; HAND; PT; TS;
Tinel Sign, and | occupations of MUDS SWMF1; SWMF1;
Semmes- potential CTS cutoffs combinations combinations
Weinstein risk (Nerve Conduction (Nerve Conduction
Monofilament Studies (NCS) and Studies (NCS) and
Test 1) Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; LEFT 291 index neg; LEFT 817 0.02/0.99 | 0.55|0.74 | 2.10/0.61 WEAK POOR
@) Quality (Semmes- from 11 motor, and HAND; PT; TS; HAND; PT; TS;
Weinstein occupations of MUDS SWMF1; SWMF1;
Monofilament | potential CTS cutoffs combinations combinations
Test (SWMF) risk (Nerve Conduction (Nerve Conduction
1) Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; LEFT 120 index neg; LEFT 988 0.03|0.99 | 0.27/0.89 | 2.56/0.81 WEAK POOR
() Quality (Tinel Sign) from 11 motor, and HAND; PT; TS; HAND; PT; TS;
occupations of MUDS SWMF1; SWMF1;
potential CTS cutoffs combinations combinations
risk (Nerve Conduction (Nerve Conduction
Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; LEFT 39 index neg; LEFT 1069 | 0.05/0.99 | 0.18/0.97 | 5.39|0.85 | MODERATE POOR
@) Quality | (Tinel Sign and from 11 motor, and HAND; PT; TS; HAND; PT; TS;
Semmes- occupations of MUDS SWMF1; SWMF1;
Weinstein potential CTS cutoffs combinations combinations
Monofilament risk (Nerve Conduction (Nerve Conduction
Test 1) Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; LEFT 421 index neg; LEFT 687 0.30/0.80 | 0.49]|0.65 | 1.40/0.79 POOR POOR
) Quality | (At least Phalen from 11 motor, and HAND; PT; TS; HAND; PT; TS;
Test, Tinel occupations of MUDS SWMF1; SWMF1;
Sign, or potential CTS cutoffs combinations combinations
Semmes- risk (Nerve Conduction (Nerve Conduction
Weinstein Studies (NCS)) Studies (NCS))
Monofilament
Test 1)
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Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; LEFT 101 index neg; LEFT 1007 | 0.30/0.77 | 0.11/0.92 | 1.36]0.97 POOR POOR
) Quality | (Phalen Test) from 11 motor, and HAND; PT; TS; HAND; PT; TS;
occupations of MUDS SWMF1; SWMF1;
potential CTS cutoffs combinations combinations
risk (Nerve Conduction (Nerve Conduction
Studies (NCS)) Studies (NCS))
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; LEFT 31 index neg; LEFT 1077 | 0.39/0.77 | 0.05/0.98 | 2.03]|0.98 WEAK POOR
2 Quality | (Phalen Test from 11 motor, and HAND; PT; TS; HAND; PT; TS;
and Semmes- | occupations of MUDS SWMF1; SWMF1;
Weinstein potential CTS cutoffs combinations combinations
Monofilament risk (Nerve Conduction (Nerve Conduction
Test 1) Studies (NCS)) Studies (NCS))
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; LEFT 25 index neg; LEFT 1083 | 0.24/0.76 | 0.02/0.98 | 1.01]1.00 POOR POOR
2) Quality | (Phalen Test from 11 motor, and HAND; PT; TS; HAND; PT; TS;
and Tinel Sign) | occupations of MUDS SWMF1; SWMF1;
potential CTS cutoffs combinations combinations
risk (Nerve Conduction (Nerve Conduction
Studies (NCS)) Studies (NCS))
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; LEFT 7 index neg; LEFT 1101 | 0.14]0.76 | 0.00/0.99 | 0.54]1.00 POOR POOR
2 Quality | (Phalen Test, from 11 motor, and HAND; PT; TS; HAND; PT; TS;
Tinel Sign, and | occupations of MUDS SWMF1; SWMF1;
Semmes- potential CTS cutoffs combinations combinations
Weinstein risk (Nerve Conduction (Nerve Conduction
Monofilament Studies (NCS)) Studies (NCS))
Test 1)
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; LEFT 290 index neg; LEFT 818 0.32/0.79 | 0.36/0.77 | 1.54/0.84 POOR POOR
2) Quality (Semmes- from 11 motor, and HAND; PT; TS; HAND; PT; TS;
Weinstein occupations of MUDS SWMF1; SWMF1;
Monofilament | potential CTS cutoffs combinations combinations
Test (SWMF) risk (Nerve Conduction (Nerve Conduction
1) Studies (NCS)) Studies (NCS))
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; LEFT 120 index neg; LEFT 988 0.29/0.77 | 0.13|0.90 | 1.32/0.96 POOR POOR
) Quality (Tinel Sign) from 11 motor, and HAND; PT; TS; HAND; PT; TS;
occupations of MUDS SWMF1; SWMF1;
potential CTS cutoffs combinations combinations
risk (Nerve Conduction (Nerve Conduction
Studies (NCS)) Studies (NCS))
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; LEFT 39 index neg; LEFT 1069 | 0.36/0.77 | 0.05/0.97 | 1.80]|0.98 POOR POOR
) Quality | (Tinel Sign and from 11 motor, and HAND; PT; TS; HAND; PT; TS;
Semmes- occupations of MUDS SWMF1; SWMF1;
Weinstein potential CTS cutoffs combinations combinations
Monofilament risk (Nerve Conduction (Nerve Conduction
Test 1) Studies (NCS)) Studies (NCS))
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Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; RIGHT 443 index neg; RIGHT | 665 0.37|0.79 | 0.54/0.65 | 1.57|0.70 POOR POOR
®3) Quality | (At least Phalen from 11 motor, and HAND; PT; TS; HAND; PT; TS;
Test, Tinel occupations of MUDS SWMF1; SWMF1;
Sign, or potential CTS cutoffs combinations combinations
Semmes- risk (Nerve Conduction (Nerve Conduction
Weinstein Studies (NCS)) Studies (NCS))
Monofilament
Test 1)
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; RIGHT 104 index neg; RIGHT | 1004 | 0.36/0.73 | 0.12|0.92 | 1.45|0.96 POOR POOR
?3) Quality | (Phalen Test) from 11 motor, and HAND; PT; TS; HAND; PT; TS;
occupations of MUDS SWMF1; SWMF1;
potential CTS cutoffs combinations combinations
risk (Nerve Conduction (Nerve Conduction
Studies (NCS)) Studies (NCS))
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; RIGHT 51 index neg; RIGHT | 1057 | 0.49|0.73 | 0.08|0.97 | 2.52|0.95 WEAK POOR
?3) Quality (Phalen Test from 11 motor, and HAND; PT; TS; HAND; PT; TS;
and Semmes- | occupations of MUDS SWMF1; SWMF1;
Weinstein potential CTS cutoffs combinations combinations
Monofilament risk (Nerve Conduction (Nerve Conduction
Test 1) Studies (NCS)) Studies (NCS))
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; RIGHT B85 index neg; RIGHT | 1073 | 0.37|0.73 | 0.04/0.97 | 1.55/0.98 POOR POOR
3) Quality (Phalen Test from 11 motor, and HAND; PT; TS; HAND; PT; TS;
and Tinel Sign) | occupations of MUDS SWMF1; SWMF1;
potential CTS cutoffs combinations combinations
risk (Nerve Conduction (Nerve Conduction
Studies (NCS)) Studies (NCS))
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; RIGHT 20 index neg; RIGHT | 1088 | 0.350.73 | 0.02|0.98 | 1.41]0.99 POOR POOR
?3) Quality | (Phalen Test, from 11 motor, and HAND; PT; TS; HAND; PT; TS;
Tinel Sign, and | occupations of MUDS SWMF1; SWMF1;
Semmes- potential CTS cutoffs combinations combinations
Weinstein risk (Nerve Conduction (Nerve Conduction
Monofilament Studies (NCS)) Studies (NCS))
Test 1)
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; RIGHT | 340 | index neg; RIGHT | 768 0.41/0.78 | 0.45|0.75 | 1.79|0.73 POOR POOR
®3) Quality (Semmes- from 11 motor, and HAND; PT; TS; HAND; PT; TS;
Weinstein occupations of MUDS SWMF1; SWMF1;
Monofilament | potential CTS cutoffs combinations combinations
Test (SWMF) risk (Nerve Conduction (Nerve Conduction
1) Studies (NCS)) Studies (NCS))
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; RIGHT | 127 | index neg; RIGHT | 981 0.40/0.74 | 0.17|0.91 | 1.76/0.92 POOR POOR
3) Quality (Tinel Sign) from 11 motor, and HAND; PT; TS; HAND; PT; TS;
occupations of MUDS SWMF1; SWMF1;
potential CTS cutoffs combinations combinations

risk

(Nerve Conduction
Studies (NCS))

(Nerve Conduction
Studies (NCS))
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Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; RIGHT 59 index neg; RIGHT | 1049 | 0.49|0.74 | 0.09|0.96 | 2.53/0.94 WEAK POOR
®3) Quality | (Tinel Sign and from 11 motor, and HAND; PT; TS; HAND; PT; TS;
Semmes- occupations of MUDS SWMF1; SWMF1;
Weinstein potential CTS cutoffs combinations combinations
Monofilament risk (Nerve Conduction (Nerve Conduction
Test 1) Studies (NCS)) Studies (NCS))
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; RIGHT 445 index neg; RIGHT | 663 0.04/0.99 | 0.67/0.60 | 1.68|0.55 POOR POOR
(@) Quality | (At least Phalen from 11 motor, and HAND; PT; TS; HAND; PT; TS;
Test, Tinel occupations of MUDS SWMF1; SWMF1;
Sign, or potential CTS cutoffs combinations combinations
Semmes- risk (Nerve Conduction (Nerve Conduction
Weinstein Studies (NCS) and Studies (NCS) and
Monofilament Katz Hand Katz Hand
Test 1) Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; RIGHT 105 index neg; RIGHT | 1003 | 0.07|0.98 | 0.29]0.91 | 3.23/0.78 WEAK POOR
4 Quality | (Phalen Test) from 11 motor, and HAND; PT; TS; HAND; PT; TS;
occupations of MUDS SWMF1; SWMF1;
potential CTS cutoffs combinations combinations
risk (Nerve Conduction (Nerve Conduction
Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; RIGHT 51 index neg; RIGHT | 1057 | 0.14/0.98 | 0.29|0.96 | 7.19/0.74 | MODERATE POOR
4 Quality | (Phalen Test from 11 motor, and HAND; PT; TS; HAND; PT; TS;
and Semmes- | occupations of MUDS SWMF1; SWMF1;
Weinstein potential CTS cutoffs combinations combinations
Monofilament risk (Nerve Conduction (Nerve Conduction
Test 1) Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; RIGHT 36 index neg; RIGHT | 1072 | 0.06/0.98 | 0.08|0.97 | 2.66/0.95 WEAK POOR
(@) Quality | (Phalen Test from 11 motor, and HAND; PT; TS; HAND; PT; TS;
and Tinel Sign) | occupations of MUDS SWMF1; SWMF1;
potential CTS cutoffs combinations combinations

risk

(Nerve Conduction
Studies (NCS) and
Katz Hand
Diagram; classic or
probable)

(Nerve Conduction
Studies (NCS) and
Katz Hand
Diagram; classic or
probable)
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Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; RIGHT 19 index neg; RIGHT | 1089 | 0.11/0.98 | 0.08/0.98 | 5.31]0.93 | MODERATE POOR
(@) Quality | (Phalen Test, from 11 motor, and HAND; PT; TS; HAND; PT; TS;
Tinel Sign, and | occupations of MUDS SWMF1; SWMF1;
Semmes- potential CTS cutoffs combinations combinations
Weinstein risk (Nerve Conduction (Nerve Conduction
Monofilament Studies (NCS) and Studies (NCS) and
Test 1) Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; RIGHT | 342 | index neg; RIGHT | 766 | 0.05/0.99 | 0.67|0.70 | 2.22|0.48 WEAK WEAK
(@) Quality (Semmes- from 11 motor, and HAND; PT; TS; HAND; PT; TS;
Weinstein occupations of MUDS SWMF1; SWMF1;
Monofilament | potential CTS cutoffs combinations combinations
Test (SWMF) risk (Nerve Conduction (Nerve Conduction
1) Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; RIGHT 127 index neg; RIGHT | 981 0.05|0.98 | 0.25/0.89 | 2.24|0.84 WEAK POOR
(@) Quality (Tinel Sign) from 11 motor, and HAND; PT; TS; HAND; PT; TS;
occupations of MUDS SWMF1; SWMF1;
potential CTS cutoffs combinations combinations
risk (Nerve Conduction (Nerve Conduction
Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 1108 recruits sensory, Extremities | index pos; RIGHT 60 index neg; RIGHT | 1048 | 0.10/0.98 | 0.25|0.95 | 5.02/0.79 | MODERATE POOR
(@) Quality | (Tinel Sign and from 11 motor, and HAND; PT; TS; HAND; PT; TS;
Semmes- occupations of MUDS SWMF1; SWMF1;
Weinstein potential CTS cutoffs combinations combinations
Monofilament risk (Nerve Conduction (Nerve Conduction
Test 1) Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 76 clinically sensory, Extremities index pos; 44 index neg; 32 0.16/0.88 | 0.64/0.43 | 1.12/0.84 POOR POOR
(5) Quality | (At least Phalen suspected motor, and SYMPT: LEFT SYMPT: LEFT
Test, Tinel symptomatic MUDS HAND; PT; TS; HAND; PT; TS;
Sign, or hands cutoffs SWMF1; SWMF1;
Semmes- combinations combinations
Weinstein (Nerve Conduction (Nerve Conduction
Monofilament Studies (NCS) and Studies (NCS) and
Test 1) Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
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Dale,A.M., 2011 | Moderate | CTS Positive 76 clinically sensory, Extremities index pos; 20 index neg; 56 0.10/0.84 | 0.18/0.72 | 0.661.13 POOR POOR
(5) Quality | (Phalen Test) suspected motor, and SYMPT: LEFT SYMPT: LEFT
symptomatic MUDS HAND; PT; TS; HAND; PT; TS;
hands cutoffs SWMF1; SWMF1;
combinations combinations
(Nerve Conduction (Nerve Conduction
Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 76 clinically sensory, Extremities index pos; 8 index neg; 68 0.25/0.87 | 0.18|0.91 | 1.97|0.90 POOR POOR
(5) Quality (Phalen Test suspected motor, and SYMPT: LEFT SYMPT: LEFT
and Semmes- symptomatic MUDS HAND; PT; TS; HAND; PT; TS;
Weinstein hands cutoffs SWMF1; SWMF1;
Monofilament combinations combinations
Test 1) (Nerve Conduction (Nerve Conduction
Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 76 clinically sensory, Extremities index pos; index neg; 70 0.17/0.86 | 0.09|0.92 | 1.18/0.98 POOR POOR
(5) Quality (Phalen Test suspected motor, and SYMPT: LEFT SYMPT: LEFT
and Tinel Sign) | symptomatic MUDS HAND; PT; TS; HAND; PT; TS;
hands cutoffs SWMF1; SWMF1;
combinations combinations
(Nerve Conduction (Nerve Conduction
Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 76 clinically sensory, Extremities index pos; index neg; 74 0.50/0.86 | 0.09]0.98 | 5.91]0.92 | MODERATE POOR
(5) Quality | (Phalen Test, suspected motor, and SYMPT: LEFT SYMPT: LEFT
Tinel Sign, and | symptomatic MUDS HAND; PT; TS; HAND; PT; TS;
Semmes- hands cutoffs SWMF1; SWMF1;
Weinstein combinations combinations
Monofilament (Nerve Conduction (Nerve Conduction
Test 1) Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
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Dale,A.M., 2011 | Moderate | CTS Positive 76 clinically sensory, Extremities index pos; 30 index neg; 46 0.20/0.89 | 0.55|0.63 | 1.48|0.72 POOR POOR
(5) Quality (Semmes- suspected motor, and SYMPT: LEFT SYMPT: LEFT
Weinstein symptomatic MUDS HAND; PT; TS; HAND; PT; TS;
Monofilament hands cutoffs SWMF1; SWMF1;
Test (SWMF) combinations combinations
1) (Nerve Conduction (Nerve Conduction
Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 76 clinically sensory, Extremities index pos; 14 index neg; 62 0.21/0.87 | 0.27|0.83 | 1.61/0.88 POOR POOR
(5) Quality (Tinel Sign) suspected motor, and SYMPT: LEFT SYMPT: LEFT
symptomatic MUDS HAND; PT,; TS; HAND,; PT; TS;
hands cutoffs SWMF1; SWMF1;
combinations combinations
(Nerve Conduction (Nerve Conduction
Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 76 clinically sensory, Extremities index pos; 8 index neg; 68 0.25/0.87 | 0.18|0.91 | 1.97/0.90 POOR POOR
(5) Quality | (Tinel Sign and suspected motor, and SYMPT: LEFT SYMPT: LEFT
Semmes- symptomatic MUDS HAND; PT; TS; HAND; PT; TS;
Weinstein hands cutoffs SWMF1; SWMF1;
Monofilament combinations combinations
Test 1) (Nerve Conduction (Nerve Conduction
Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive | 113 clinically sensory, Extremities index pos; 73 index neg; 40 0.19/0.83 | 0.67|0.36 | 1.04/0.93 POOR POOR
(6) Quality | (At least Phalen suspected motor, and SYMPT: RIGHT SYMPT: RIGHT
Test, Tinel symptomatic MUDS HAND; PT; TS; HAND; PT; TS;
Sign, or hands cutoffs SWMF1; SWMF1;
Semmes- combinations combinations
Weinstein (Nerve Conduction (Nerve Conduction
Monofilament Studies (NCS) and Studies (NCS) and
Test 1) Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
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Dale,A.M., 2011 | Moderate | CTS Positive | 113 clinically sensory, Extremities index pos; 28 index neg; 85 0.21]0.82 | 0.29|0.76 | 1.19/0.94 POOR POOR
6) Quality | (Phalen Test) suspected motor, and SYMPT: RIGHT SYMPT: RIGHT
symptomatic MUDS HAND; PT; TS; HAND; PT; TS;
hands cutoffs SWMF1; SWMF1;
combinations combinations
(Nerve Conduction (Nerve Conduction
Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive | 113 clinically sensory, Extremities index pos; 19 index neg; 94 0.32/0.84 | 0.29|0.86 | 2.02/0.83 WEAK POOR
(6) Quality (Phalen Test suspected motor, and SYMPT: RIGHT SYMPT: RIGHT
and Semmes- symptomatic MUDS HAND; PT; TS; HAND; PT; TS;
Weinstein hands cutoffs SWMF1; SWMF1;
Monofilament combinations combinations
Test 1) (Nerve Conduction (Nerve Conduction
Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 113 clinically sensory, Extremities index pos; 9 index neg; 104 0.22/0.82 | 0.10j0.92 | 1.25/0.98 POOR POOR
(6) Quality (Phalen Test suspected motor, and SYMPT: RIGHT SYMPT: RIGHT
and Tinel Sign) | symptomatic MUDS HAND; PT; TS; HAND; PT; TS;
hands cutoffs SWMF1; SWMF1;
combinations combinations
(Nerve Conduction (Nerve Conduction
Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 113 clinically sensory, Extremities index pos; 5 index neg; 108 0.40/0.82 | 0.10j0.97 | 2.92/0.94 WEAK POOR
(6) Quality | (Phalen Test, suspected motor, and SYMPT: RIGHT SYMPT: RIGHT
Tinel Sign, and | symptomatic MUDS HAND; PT; TS; HAND; PT; TS;
Semmes- hands cutoffs SWMF1; SWMF1;
Weinstein combinations combinations
Monofilament (Nerve Conduction (Nerve Conduction
Test 1) Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
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Dale,A.M., 2011 | Moderate | CTS Positive 113 clinically sensory, Extremities index pos; 59 index neg; 54 0.24/0.87 | 0.67|0.51 | 1.36/0.65 POOR POOR
6) Quality (Semmes- suspected motor, and SYMPT: RIGHT SYMPT: RIGHT
Weinstein symptomatic MUDS HAND; PT; TS; HAND; PT; TS;
Monofilament hands cutoffs SWMFL1; SWMF1;
Test (SWMF) combinations combinations
1) (Nerve Conduction (Nerve Conduction
Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive | 113 clinically sensory, Extremities index pos; 26 index neg; 87 0.19/0.82 | 0.24/0.77 | 1.04/0.99 POOR POOR
(6) Quality (Tinel Sign) suspected motor, and SYMPT: RIGHT SYMPT: RIGHT
symptomatic MUDS HAND; PT,; TS; HAND,; PT; TS;
hands cutoffs SWMF1; SWMF1;
combinations combinations
(Nerve Conduction (Nerve Conduction
Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
Dale,A.M., 2011 | Moderate | CTS Positive 113 clinically sensory, Extremities index pos; 17 index neg; 96 0.29|0.83 | 0.24/0.87 | 1.83/0.88 POOR POOR
(6) Quality | (Tinel Sign and suspected motor, and SYMPT: RIGHT SYMPT: RIGHT
Semmes- symptomatic MUDS HAND; PT; TS; HAND; PT; TS;
Weinstein hands cutoffs SWMF1; SWMF1;
Monofilament combinations combinations
Test 1) (Nerve Conduction (Nerve Conduction
Studies (NCS) and Studies (NCS) and
Katz Hand Katz Hand
Diagram; classic or Diagram; classic or
probable) probable)
De Krom,M.C., | Moderate | CTS Positive random DML and |Extremities | index pos; Flick; 27 index neg; Flick; 66 0.63]0.59 | 0.39|0.80 | 1.89/0.77 POOR POOR
1990 Quality (Abductor selection of DSL with PT; TS; RPT; PT; TS; RPT;
Pollicis Brevis general pop referenced CCT; Luthy; CCT; Luthy;
Paresis) with 50 that | normal values Hypagalsia; Hypagalsia;
admitted to Hyperpathia; Hyperpathia;
persistent CTS Thenar; OP; APB; Thenar; OP; APB;
symptoms tourniquet (Nerve tourniquet (Nerve
Conduction Conduction
Studies (NCS)) Studies (NCS))
De Krom,M.C., | Moderate | CTS Positive random DML and | Extremities | index pos; Flick; 5 index neg; Flick; 88 0.40/0.52 | 0.05|0.94 | 0.74|1.02 POOR POOR
1990 Quality (Carpal selection of DSL with PT; TS; RPT; PT; TS; RPT;
Compression general pop referenced CCT; Luthy; CCT,; Luthy;
Test (CCT)) with 50 that | normal values Hypagalsia; Hypagalsia;
admitted to Hyperpathia; Hyperpathia;
persistent CTS Thenar; OP; APB; Thenar; OP; APB;
symptoms tourniquet (Nerve tourniquet (Nerve

Conduction
Studies (NCS))

Conduction
Studies (NCS))

68




De Krom,M.C., | Moderate | CTS Positive random DML and | Extremities | index pos; Flick; 41 index neg; Flick; 52 0.54/0.58 | 0.50/0.61 | 1.29|0.82 POOR POOR
1990 Quality (Flick Sign) selection of DSL with PT; TS; RPT; PT; TS; RPT;
general pop referenced CCT; Luthy; CCT; Luthy;
with 50 that | normal values Hypagalsia; Hypagalsia;
admitted to Hyperpathia; Hyperpathia;
persistent CTS Thenar; OP; APB; Thenar; OP; APB;
symptoms tourniquet (Nerve tourniquet (Nerve
Conduction Conduction
Studies (NCS)) Studies (NCS))
De Krom,M.C., | Moderate | CTS Positive random DML and | Extremities | index pos; Flick; 37 index neg; Flick; 56 0.46/0.52 | 0.39|0.59 | 0.95/1.04 POOR POOR
1990 Quality | (Hypalgesia; selection of DSL with PT; TS; RPT; PT; TS; RPT;
pinwheel) general pop referenced CCT; Luthy; CCT; Luthy;
with 50 that | normal values Hypagalsia; Hypagalsia;
admitted to Hyperpathia; Hyperpathia;
persistent CTS Thenar; OP; APB; Thenar; OP; APB;
symptoms tourniquet (Nerve tourniquet (Nerve
Conduction Conduction
Studies (NCS)) Studies (NCS))
De Krom,M.C., | Moderate | CTS Positive random DML and | Extremities | index pos; Flick; 16 index neg; Flick; 7 0.69|0.57 | 0.25|0.90 | 2.45/0.84 WEAK POOR
1990 Quality | (Hyperpathia; selection of DSL with PT; TS; RPT; PT; TS; RPT;
pinwheel) general pop referenced CCT; Luthy; CCT; Luthy;
with 50 that | normal values Hypagalsia; Hypagalsia;
admitted to Hyperpathia; Hyperpathia;
persistent CTS Thenar; OP; APB; Thenar; OP; APB;
symptoms tourniquet (Nerve tourniquet (Nerve
Conduction Conduction
Studies (NCS)) Studies (NCS))
De Krom,M.C., | Moderate | CTS Positive random DML and | Extremities | index pos; Flick; 32 index neg; Flick; 61 0.59/0.59 | 0.43|0.73 | 1.63|0.77 POOR POOR
1990 Quality | (Luthy Sign) selection of DSL with PT; TS; RPT; PT; TS; RPT;
general pop referenced CCT; Luthy; CCT; Luthy;
with 50 that | normal values Hypagalsia; Hypagalsia;
admitted to Hyperpathia; Hyperpathia;
persistent CTS Thenar; OP; APB; Thenar; OP; APB;
symptoms tourniquet (Nerve tourniquet (Nerve
Conduction Conduction
Studies (NCS)) Studies (NCS))
De Krom,M.C., | Moderate | CTS Positive random DML and |Extremities | index pos; Flick; 12 index neg; Flick; 81 0.42/0.52 | 0.11j0.86 | 0.80J1.03 POOR POOR
1990 Quality (Opponens selection of DSL with PT; TS; RPT; PT; TS; RPT;
Pollicis Paresis) |  general pop referenced CCT; Luthy; CCT,; Luthy;
with 50 that | normal values Hypagalsia; Hypagalsia;
admitted to Hyperpathia; Hyperpathia;
persistent CTS Thenar; OP; APB; Thenar; OP; APB;
symptoms tourniquet (Nerve tourniquet (Nerve

Conduction
Studies (NCS))

Conduction
Studies (NCS))
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De Krom,M.C.,

Moderate | CTS Positive random DML and | Extremities | index pos; Flick; 43 index neg; Flick; 48 0.49/0.52 | 0.48|0.53 | 1.02/0.98 POOR POOR
1990 Quality | (Phalen Test) selection of DSL with PT; TS; RPT; PT; TS; RPT;
general pop referenced CCT; Luthy; CCT; Luthy;
with 50 that | normal values Hypagalsia; Hypagalsia;
admitted to Hyperpathia; Hyperpathia;
persistent CTS Thenar; OP; APB; Thenar; OP; APB;
symptoms tourniquet (Nerve tourniquet (Nerve
Conduction Conduction
Studies (NCS)) Studies (NCS))
De Krom,M.C., | Moderate | CTS Positive random DML and index pos; Flick; 40 index neg; Flick; 53 0.45|0.51 | 0.41]0.55 | 0.91]1.07 POOR POOR
1990 Quality (Reverse selection of DSL with PT; TS; RPT; PT; TS; RPT;
Phalen Test) general pop referenced CCT; Luthy; CCT; Luthy;
with 50 that | normal values Hypagalsia; Hypagalsia;
admitted to Hyperpathia; Hyperpathia;
persistent CTS Thenar; OP; APB; Thenar; OP; APB;
symptoms tourniquet (Nerve tourniquet (Nerve
Conduction Conduction
Studies (NCS)) Studies (NCS))
De Krom,M.C., | Moderate | CTS Positive random DML and index pos; thenar 10 index neg; thenar 83 0.70[0.55 | 0.16/0.94 | 2.60/0.90 WEAK POOR
1990 Quality (Thenar selection of DSL with atrophy (Nerve atrophy (Nerve
Atrophy) general pop referenced Conduction Conduction
with 50 that | normal values Studies (NCS)) Studies (NCS))
admitted to
persistent CTS
symptoms
De Krom,M.C., | Moderate | CTS Positive random DML and |Extremities | index pos; Flick; 31 index neg; Flick; 62 0.35/0.47 | 0.25|0.59 | 0.61]1.27 POOR POOR
1990 Quality (Tinel Sign) selection of DSL with PT; TS; RPT; PT; TS; RPT;
general pop referenced CCT; Luthy; CCT; Luthy;
with 50 that | normal values Hypagalsia; Hypagalsia;
admitted to Hyperpathia; Hyperpathia;
persistent CTS Thenar; OP; APB; Thenar; OP; APB;
symptoms tourniquet (Nerve tourniquet (Nerve
Conduction Conduction
Studies (NCS)) Studies (NCS))
De Krom,M.C., | Moderate | CTS Positive random DML and | Extremities | index pos; Flick; 70 index neg; Flick; 21 0.44/0.38 | 0.70|0.17 | 0.85[1.74 POOR POOR
1990 Quality (Tourniquet selection of DSL with PT; TS; RPT; PT; TS; RPT;
Test) general pop referenced CCT; Luthy; CCT; Luthy;
with 50 that | normal values Hypagalsia; Hypagalsia;
admitted to Hyperpathia; Hyperpathia;
persistent CTS Thenar; OP; APB; Thenar; OP; APB;
symptoms tourniquet (Nerve tourniquet (Nerve
Conduction Conduction
Studies (NCS)) Studies (NCS))
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De,Smet L., Moderate | CTS Positive 54 confirmed Slowing Extremities |  index pos; PT; 42 index neg; PT; 24 0.81/0.17 | 0.63|0.33 | 0.94/1.11 POOR POOR
1995 Quality | (Durkan Test) | CTS limbs; 12 | conduction Durkan (Nerve Durkan (Nerve
symptomatic | velocity and Conduction Conduction
unconfirmed DML Studies (NCS) and Studies (NCS) and
Electromyography Electromyography
(EMG)) (EMG))
De,Smet L., Moderate | CTS Positive | 54 confirmed Slowing Extremities | index pos; PT; 57 index neg; PT; 9 0.86/0.44 | 0.91/0.33 | 1.36/0.28 POOR WEAK
1995 Quality | (Phalen Test) | CTS limbs; 12 | conduction Durkan (Nerve Durkan (Nerve
symptomatic | velocity and Conduction Conduction
unconfirmed DML Studies (NCS) and Studies (NCS) and
Electromyography Electromyography
(EMG)) (EMG))
El,Miedany Y., | Moderate | CTS Positive clinically comparative, | Subjects | index pos; PT; TS; 120 index neg; PT; TS; 112 0.70|0.11 | 0.46/0.25 | 0.61]2.17 POOR POOR
2008 Quality (Carpal diagnosed CTS | sensory, or RPT; CCT (Nerve RPT; CCT (Nerve
Compression | suspects; large motor Conduction Conduction
Test (CCT)) tenosynovitis | abnormality Studies (NCS); Studies (NCS);
prevalence AANEM AANEM
referenced) referenced)
El,Miedany Y., | Moderate | CTS Positive clinically comparative, | Subjects | index pos; PT; TS; 127 index neg; PT; TS; 105 0.69|0.08 | 0.47/0.17 | 0.57[3.16 POOR POOR
2008 Quality | (Phalen Test) | diagnosed CTS | sensory, or RPT; CCT (Nerve RPT; CCT (Nerve
suspects; large motor Conduction Conduction
tenosynovitis | abnormality Studies (NCS); Studies (NCS);
prevalence AANEM AANEM
referenced) referenced)
El,Miedany Y., | Moderate | CTS Positive clinically comparative, | Subjects | index pos; PT; TS; 108 index neg; PT; TS; 124 0.71]0.14 | 0.42|0.35 | 0.65|1.64 POOR POOR
2008 Quality (Reverse diagnosed CTS | sensory, or RPT; CCT (Nerve RPT; CCT (Nerve
Phalen Test) | suspects; large motor Conduction Conduction
tenosynovitis | abnormality Studies (NCS); Studies (NCS);
prevalence AANEM AANEM
referenced) referenced)
El,Miedany Y., | Moderate | CTS Positive clinically comparative, | Subjects | index pos; PT; TS; 72 index neg; PT; TS; | 160 0.76/0.19 | 0.30/0.65 | 0.84|1.09 POOR POOR
2008 Quality (Tinel Sign) | diagnosed CTS | sensory, or RPT; CCT (Nerve RPT; CCT (Nerve
suspects; large motor Conduction Conduction
tenosynovitis | abnormality Studies (NCS); Studies (NCS);
prevalence AANEM AANEM
referenced) referenced)
Gerr,F., 1998 | Moderate | CTS Positive (2 | 60 symptomatic sensory, Extremities | index pos; PT; TS; 21 index neg; PT; TS; 94 0.43/0.49 | 0.16/0.79 | 0.76|1.06 POOR POOR
Quality Point patient hands motor, and vib perception; vib perception;
Discrimination) | suspected of mixed nerve 2point (Nerve 2point (Nerve
CTS cutoffs Conduction Conduction
Studies (NCS) and Studies (NCS) and
Electromyography Electromyography
(EMG)) (EMG))
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Gerr,F., 1998 | Moderate | CTS Positive | 60 symptomatic sensory, Extremities | index pos; PT; TS; 48 index neg; PT; TS; 67 0.52|0.52 | 0.44/0.60 | 1.11]0.93 POOR POOR
Quality | (Phalen Test) patient hands motor, and vib perception; vib perception;
suspected of mixed nerve 2point (Nerve 2point (Nerve
CTS cutoffs Conduction Conduction
Studies (NCS) and Studies (NCS) and
Electromyography Electromyography
(EMG)) (EMG))
Gerr,F., 1998 | Moderate | CTS Positive | 60 symptomatic sensory, Extremities | index pos; thenar 15 index neg; thenar 100 0.60/0.52 | 0.16]0.90 | 1.53/0.94 POOR POOR
Quality (Thenar patient hands motor, and weakness; thenar weakness; thenar
Atrophy) suspected of mixed nerve atrophy (Nerve atrophy (Nerve
CTS cutoffs Conduction Conduction
Studies (NCS) and Studies (NCS) and
Electromyography Electromyography
(EMG)) (EMG))
Gerr,F., 1998 | Moderate | CTS Positive | 60 symptomatic sensory, Extremities | index pos; thenar 34 index neg; thenar 81 0.62/0.56 | 0.37|0.78 | 1.64/0.81 POOR POOR
Quality (Thenar patient hands motor, and weakness; thenar weakness; thenar
Weakness) suspected of mixed nerve atrophy (Nerve atrophy (Nerve
CTS cutoffs Conduction Conduction
Studies (NCS) and Studies (NCS) and
Electromyography Electromyography
(EMG)) (EMG))
Gerr,F., 1998 | Moderate | CTS Positive | 60 symptomatic sensory, Extremities | index pos; PT; TS; 19 index neg; PT; TS; 96 0.42|0.49 | 0.14/0.81 | 0.74]1.06 POOR POOR
Quality (Tinel Sign) patient hands motor, and vib perception; vib perception;
suspected of mixed nerve 2point (Nerve 2point (Nerve
CTS cutoffs Conduction Conduction
Studies (NCS) and Studies (NCS) and
Electromyography Electromyography
(EMG)) (EMG))
Gerr,F., 1998 | Moderate | CTS Positive | 60 symptomatic sensory, Extremities | index pos; PT; TS; 30 index neg; PT; TS; 85 0.67/0.56 | 0.35|0.83 | 2.04/0.78 WEAK POOR
Quality (Vibration patient hands motor, and vib perception; vib perception;
Perception; suspected of mixed nerve 2point (Nerve 2point (Nerve
tuning fork; CTS cutoffs Conduction Conduction
index finger) Studies (NCS) and Studies (NCS) and
Electromyography Electromyography
(EMG)) (EMG))
Gomes,|., 2006 | Moderate | CTS Positive | subset of total sensory, Extremities | index pos; PT; TS; | 442 | index neg; PT; TS; | 485 | 0.59/0.73 | 0.66/0.66 | 1.94/0.51 POOR POOR
Quality | (At least Phalen 3907 limbs motor, and RPT; PT, RPT, or RPT; PT, RPT, or
Test, Tinel examined from | mixed nerve TS (Nerve TS (Nerve
Sign, or NCS referred cutoffs Conduction Conduction
Reverse Phalen patients Studies (NCS); Studies (NCS);
Test) AANEM AANEM
referenced) referenced)
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Gomes,l., 2006 | Moderate | CTS Positive | subset of total sensory, Extremities | index pos; PT; TS; | 366 | index neg; PT; TS; | 561 0.60[0.70 | 0.56/0.73 | 2.07/0.60 WEAK POOR
Quality | (Phalen Test) 3907 limbs motor, and RPT; PT, RPT, or RPT; PT, RPT, or
examined from | mixed nerve TS (Nerve TS (Nerve
NCS referred cutoffs Conduction Conduction
patients Studies (NCS); Studies (NCS);
AANEM AANEM
referenced) referenced)
Gomes,l., 2006 | Moderate | CTS Positive | subset of total sensory, Extremities | index pos; PT; TS; 279 | index neg; PT; TS; | 648 0.64/0.67 | 0.46]0.81 | 2.42/0.67 WEAK POOR
Quality (Reverse 3907 limbs motor, and RPT; PT, RPT, or RPT; PT, RPT, or
Phalen Test) | examined from | mixed nerve TS (Nerve TS (Nerve
NCS referred cutoffs Conduction Conduction
patients Studies (NCS); Studies (NCS);
AANEM AANEM
referenced) referenced)
Gomes,l., 2006 | Moderate | CTS Positive | 2535 patients sensory, Extremities index pos; 54 index neg; 873 0.91]0.61 | 0.13|0.99 | 13.43|0.88| STRONG POOR
Quality (Thenar referred for motor, and Gender/Sex F, M; Gender/Sex F, M;
Atrophy) NCS from 5 mixed nerve BMI30+; Age40- BMI30+; Age40-
facilities cutoffs 60; Paresthesia; 60; Paresthesia;
Pain; Sensory Pain; Sensory
sympt; weak; sympt; weak;
night; atrophy night; atrophy
(Nerve Conduction (Nerve Conduction
Studies (NCS); Studies (NCS);
AANEM AANEM
referenced) referenced)
Gomes,l., 2006 | Moderate | CTS Positive | 2535 patients sensory, Extremities index pos; 1482 index neg; 2425 | 0.43|0.63 | 0.42/0.64 | 1.17|0.90 POOR POOR
Quality (Thenar referred for motor, and Gender/Sex F, M; Gender/Sex F, M;
Weakness) NCS from 5 mixed nerve BMI30+; Age40- BMI30+; Age40-
facilities cutoffs 60; Paresthesia; 60; Paresthesia;
Pain; Sensory Pain; Sensory
sympt; weak; sympt; weak;
night; atrophy night; atrophy
(Nerve Conduction (Nerve Conduction
Studies (NCS); Studies (NCS);
AANEM AANEM
referenced) referenced)
Gomes,|., 2006 | Moderate | CTS Positive | subset of total sensory, Extremities | index pos; PT; TS; | 215 |indexneg; PT; TS; | 712 | 0.62/0.64 | 0.34/0.85 | 2.27|0.77 WEAK POOR
Quality (Tinel Sign) 3907 limbs motor, and RPT; PT, RPT, or RPT; PT, RPT, or
examined from | mixed nerve TS (Nerve TS (Nerve
NCS referred cutoffs Conduction Conduction
patients Studies (NCS); Studies (NCS);
AANEM AANEM
referenced) referenced)
Hansen,P.A., | Moderate | CTS Positive referred CTS | CSldigit diff | Subjects index pos; Flick 47 index neg; Flick 95 0.74]0.37 | 0.37|0.74 | 1.44/0.85 POOR POOR
2004 Quality (Flick Sign) suspects result and sign; PT; TS; sign; PT; TS;
DML cutoffs combinations combinations

(Nerve Conduction

Studies (NCS))

(Nerve Conduction
Studies (NCS))
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Hansen,P.A., | Moderate | CTS Positive referred CTS | CSl digit diff | Subjects index pos; Flick 65 index neg; Flick 77 0.72|0.38 | 0.49/0.62 | 1.29/0.82 POOR POOR
2004 Quality | (Flick Sign or suspects result and sign; PT; TS; sign; PT; TS;
Phalen Test) DML cutoffs combinations combinations
(Nerve Conduction (Nerve Conduction
Studies (NCS)) Studies (NCS))
Hansen,P.A., | Moderate | CTS Positive referred CTS | CSl digit diff | Subjects index pos; Flick 59 index neg; Flick 83 0.75|0.39 | 0.46|0.68 | 1.45/0.79 POOR POOR
2004 Quality | (Flick Sign or suspects result and sign; PT; TS; sign; PT; TS;
Tinel Sign) DML cutoffs combinations combinations
(Nerve Conduction (Nerve Conduction
Studies (NCS)) Studies (NCS))
Hansen,P.A., | Moderate | CTS Positive referred CTS | CSl digit diff | Subjects index pos; Flick 44 index neg; Flick 98 0.73]0.36 | 0.34/0.74 | 1.32/0.89 POOR POOR
2004 Quality | (Phalen Test) suspects result and sign; PT; TS; sign; PT; TS;
DML cutoffs combinations combinations
(Nerve Conduction (Nerve Conduction
Studies (NCS)) Studies (NCS))
Hansen,P.A., | Moderate | CTS Positive referred CTS | CSl digit diff | Subjects index pos; Flick 52 index neg; Flick 90 0.75|0.38 | 0.41]0.72 | 1.48/0.81 POOR POOR
2004 Quality | (Phalen Test or suspects result and sign; PT; TS; sign; PT; TS;
Tinel Sign) DML cutoffs combinations combinations
(Nerve Conduction (Nerve Conduction
Studies (NCS)) Studies (NCS))
Hansen,P.A., | Moderate | CTS Positive referred CTS | CSI digit diff | Subjects index pos; Flick 30 index neg; Flick 112 0.87/0.38 | 0.27|0.91 | 3.22/0.79 WEAK POOR
2004 Quality (Tinel Sign) suspects result and sign; PT; TS; sign; PT; TS;
DML cutoffs combinations combinations
(Nerve Conduction (Nerve Conduction
Studies (NCS)) Studies (NCS))
Heller,L., 1986 | Moderate | CTS Positive | 60 referrals of | EMG motor | Extremities | index pos; PT, TS, 48 index neg; PT, TS, 32 0.81]0.41 | 0.67|0.59 | 1.64/0.55 POOR POOR
Quality | (Phalen Test) CTS suspects latency PT/TS, PT or TS PT/TS, PTor TS
measure (Electromyography (Electromyography
(EMG)) (EMG))
Heller,L., 1986 | Moderate | CTS Positive | 60 referrals of | EMG motor | Extremities | index pos; PT, TS, 29 index neg; PT, TS, 51 0.93/0.39 | 0.47|0.91 | 5.12/0.59 | MODERATE POOR
Quality | (Phalen Test CTS suspects latency PT/TS, PT or TS PT/TS, PT or TS
and Tinel Sign) measure (Electromyography (Electromyography
(EMG)) (EMG))
Heller,L., 1986 | Moderate | CTS Positive | 60 referrals of | EMG motor | Extremities | index pos; PT, TS, 59 index neg; PT, TS, 21 0.80/0.48 | 0.81|0.45 | 1.49/0.42 POOR WEAK
Quality | (Phalen Testor | CTS suspects latency PT/TS,PTor TS PT/TS, PT or TS
Tinel Sign) measure (Electromyography (Electromyography
(EMG)) (EMG))
Heller,L., 1986 | Moderate | CTS Positive | 60 referrals of | EMG motor | Extremities | index pos; PT, TS, 40 index neg; PT, TS, 40 0.88/0.43 | 0.60|0.77 | 2.66/0.51 WEAK POOR
Quality (Tinel Sign) CTS suspects latency PT/TS, PT or TS PT/TS, PT or TS
measure (Electromyography (Electromyography
(EMG)) (EMG))
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Karl,A.l., 2001 | Moderate | CTS Positive | 96 veterans; 90 palm diff Subjects index pos; LPT 32 index neg; LPT 64 0.59|0.50 | 0.37|0.71 | 1.29/0.88 POOR POOR
Quality (Lumbrical men and 6 median to (Nerve Conduction (Nerve Conduction
Provocation women with | ulnar latency; Studies (NCS)) Studies (NCS))
Test (LPT)) median D2-D5
symptoms latency; or
motor diff
Katz,J.N., 1991 | Moderate | CTS Positive (2 CTS referenced Subjects | index pos; PT; TS; 16 index neg; PT; TS; 62 0.44|0.63 | 0.23|0.81 | 1.24/0.94 POOR POOR
Quality Point symptomatic motor and 2point (Nerve 2point (Nerve
Discrimination) | subjects at one sensory Conduction Conduction
hospital latency Studies (NCS)) Studies (NCS))
cutoffs
Katz,J.N., 1991 | Moderate | CTS Positive CTS referenced Subjects | index pos; PT; TS; 53 index neg; PT; TS; 25 0.42|0.68 | 0.73|0.35 | 1.14]0.75 POOR POOR
Quality | (Phalen Test) symptomatic motor and 2point (Nerve 2point (Nerve
subjects at one sensory Conduction Conduction
hospital latency Studies (NCS)) Studies (NCS))
cutoffs
Katz,J.N., 1991 | Moderate | CTS Positive CTS referenced Subjects | index pos; PT; TS; 85 index neg; PT; TS; 43 0.54/0.74 | 0.63]|0.67 | 1.90/0.55 POOR POOR
Quality (Tinel Sign) symptomatic motor and 2point (Nerve 2point (Nerve
subjects at one sensory Conduction Conduction
hospital latency Studies (NCS)) Studies (NCS))
cutoffs
Kaul,M.P., 2001 | Moderate | CTS Positive consecutive motor, Subjects index pos; PPT; 63 index neg; PPT; 72 0.67/0.47 | 0.53|0.62 | 1.37|0.77 POOR POOR
Quality (Carpal veterans with | sensory, and CCT (Nerve CCT (Nerve
Compression | CTS symptoms | mixed nerve Conduction Conduction
Test (CCT)) latencies and Studies (NCS)) Studies (NCS))
digit diff
Kaul,M.P., 2001 | Moderate | CTS Positive consecutive motor, Subjects index pos; PPT; 60 index neg; PPT; 74 0.70[0.53 | 0.55|0.68 | 1.73|0.66 POOR POOR
Quality (Pressure veterans with | sensory, and CCT (Nerve CCT (Nerve
Provocative | CTS symptoms | mixed nerve Conduction Conduction
Test (PPT)) latencies and Studies (NCS)) Studies (NCS))
digit diff
Kuhlman,K.A., | Moderate | CTS Positive 143 clinical referenced | Extremities | index pos; PT; TS; 62 index neg; PT; TS; | 166 0.65/0.39 | 0.28/0.74 | 1.10/0.97 POOR POOR
1997 Quality (Carpal CTS suspects | sensory and Hypesthesia; APB Hypesthesia; APB
Compression motor cutoffs weakness; median weakness; median
Test (CCT)) compression compression
(Nerve Conduction (Nerve Conduction
Studies (NCS)) Studies (NCS))
Kuhlman,K.A., | Moderate | CTS Positive 143 clinical referenced | Extremities | index pos; PT; TS; 86 index neg; PT; TS; | 142 0.85/0.51 | 0.51|0.85 | 3.40/0.57 WEAK POOR
1997 Quality | (Hypesthesia; | CTS suspects | sensory and Hypesthesia; APB Hypesthesia; APB
pinwheel) motor cutoffs weakness; median weakness; median

compression
(Nerve Conduction
Studies (NCS))

compression
(Nerve Conduction
Studies (NCS))

75




Kuhlman,K.A., | Moderate | CTS Positive 143 clinical referenced | Extremities | index pos; PT; TS; 94 index neg; PT; TS; 134 0.78|0.49 | 0.51/0.76 | 2.11]0.64 WEAK POOR
1997 Quality | (Phalen Test) CTS suspects | sensory and Hypesthesia; APB Hypesthesia; APB
motor cutoffs weakness; median weakness; median
compression compression
(Nerve Conduction (Nerve Conduction
Studies (NCS)) Studies (NCS))
Kuhlman,K.A., | Moderate | CTS Positive 143 clinical referenced | Extremities | index pos; PT; TS; 123 index neg; PT; TS; 105 0.76/0.54 | 0.66/0.66 | 1.96/0.51 POOR POOR
1997 Quality (Thenar CTS suspects | sensory and Hypesthesia; APB Hypesthesia; APB
Weakness) motor cutoffs weakness; median weakness; median
compression compression
(Nerve Conduction (Nerve Conduction
Studies (NCS)) Studies (NCS))
Kuhlman,K.A., | Moderate | CTS Positive 143 clinical referenced | Extremities | index pos; PT; TS; 44 index neg; PT; TS; 184 0.75|0.41 | 0.23/0.87 | 1.82/0.88 POOR POOR
1997 Quality (Tinel Sign) CTS suspects | sensory and Hypesthesia; APB Hypesthesia; APB
motor cutoffs weakness; median weakness; median
compression compression
(Nerve Conduction (Nerve Conduction
Studies (NCS)) Studies (NCS))
MacDermid,J.C., | Moderate | CTS Positive referred to various Extremities |  index pos; PT; 81 index neg; PT; 81 AR 0.87/0.90 | 8.70|0.14 | MODERATE | MODERATE
1997 (1) Quality | (Phalen Test | clinic for CTS | nervesand Vibration; Pinch; Vibration; Pinch;
(Examiner 1)) symptoms compression RPT; TS; TMST; RPT; TS; TMST;
measurements SWMF (Nerve SWMF (Nerve
Conduction Conduction
Studies (NCS), Studies (NCS),
Electromyography Electromyography
(EMG), and (EMG), and
Clinical Diagnosis) Clinical Diagnosis)
MacDermid,J.C., | Moderate | CTS Positive referred to various Extremities |  index pos; PT; 77 index neg; PT; 7 AR 0.72|0.88 | 6.00/0.32 | MODERATE WEAK
1997 (1) Quality (Pinch Test clinic for CTS nerves and Vibration; Pinch; Vibration; Pinch;
(Examiner 1)) symptoms compression RPT; TS; TMST; RPT; TS; TMST;
measurements SWMF (Nerve SWMF (Nerve
Conduction Conduction
Studies (NCS), Studies (NCS),
Electromyography Electromyography
(EMG), and (EMG), and
Clinical Diagnosis) Clinical Diagnosis)
MacDermid,J.C., | Moderate | CTS Positive referred to various Extremities |  index pos; PT; 80 index neg; PT; 80 AR 0.65|0.96 | 16.25|0.36 | STRONG WEAK
1997 (1) Quality (Reverse clinic for CTS | nerves and Vibration; Pinch; Vibration; Pinch;
Phalen Test symptoms compression RPT; TS; TMST,; RPT; TS; TMST;
(Examiner 1)) measurements SWMF (Nerve SWMF (Nerve
Conduction Conduction
Studies (NCS), Studies (NCS),
Electromyography Electromyography
(EMG), and (EMG), and

Clinical Diagnosis)

Clinical Diagnosis)
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MacDermid,J.C., | Moderate | CTS Positive referred to various Extremities |  index pos; PT; 79 index neg; PT; 79 AR 0.86/0.60 | 2.15|0.23 WEAK WEAK
1997 (1) Quality (Semmes- clinic for CTS | nerves and Vibration; Pinch; Vibration; Pinch;
Weinstein symptoms compression RPT; TS; TMST,; RPT; TS; TMST,;
Monofilament measurements SWMF (Nerve SWMF (Nerve
Test (SWMF) 1 Conduction Conduction
(Examiner 1)) Studies (NCS), Studies (NCS),
Electromyography Electromyography
(EMG), and (EMG), and
Clinical Diagnosis) Clinical Diagnosis)
MacDermid,J.C., | Moderate | CTS Positive referred to various Extremities | index pos; PT; 80 index neg; PT; 80 AR 0.52|0.92 | 6.50/0.52 | MODERATE POOR
1997 (1) Quality (Tethered clinic for CTS | nerves and Vibration; Pinch; Vibration; Pinch;
Median Stress symptoms compression RPT; TS; TMST; RPT; TS; TMST;
Test (TMST) measurements SWMF (Nerve SWMF (Nerve
(Examiner 1)) Conduction Conduction
Studies (NCS), Studies (NCS),
Electromyography Electromyography
(EMG), and (EMG), and
Clinical Diagnosis) Clinical Diagnosis)
MacDermid,J.C., | Moderate | CTS Positive referred to various Extremities |  index pos; PT; 78 index neg; PT; 78 AR 0.59/0.92 | 7.38|0.45 | MODERATE WEAK
1997 (1) Quality (Tinel Sign clinic for CTS | nerves and Vibration; Pinch; Vibration; Pinch;
(Examiner 1)) symptoms compression RPT; TS; TMST; RPT; TS; TMST;
measurements SWMF (Nerve SWMF (Nerve
Conduction Conduction
Studies (NCS), Studies (NCS),
Electromyography Electromyography
(EMG), and (EMG), and
Clinical Diagnosis) Clinical Diagnosis)
MacDermid,J.C., | Moderate | CTS Positive referred to various Extremities |  index pos; PT; 73 index neg; PT; 73 AR 0.77/0.80 | 3.85]0.29 WEAK WEAK
1997 (1) Quality (Vibration clinic for CTS | nerves and Vibration; Pinch; Vibration; Pinch;
Perception; symptoms compression RPT; TS; TMST; RPT; TS; TMST,;
tuning fork; measurements SWMF (Nerve SWMF (Nerve
index finger Conduction Conduction
(Examiner 1)) Studies (NCS), Studies (NCS),
Electromyography Electromyography
(EMG), and (EMG), and
Clinical Diagnosis) Clinical Diagnosis)
MacDermid,J.C., | Moderate | CTS Positive referred to various Extremities |  index pos; PT; 77 index neg; PT; 7 AR 0.86/0.86 | 6.14/0.16 | MODERATE | MODERATE
1997 (2) Quality | (Phalen Test | clinic for CTS | nervesand Vibration; Pinch; Vibration; Pinch;
(Examiner 2)) symptoms compression RPT; TS; TMST,; RPT; TS; TMST;
measurements SWMF (Nerve SWMF (Nerve
Conduction Conduction
Studies (NCS), Studies (NCS),
Electromyography Electromyography
(EMG), and (EMG), and

Clinical Diagnosis)

Clinical Diagnosis)
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MacDermid,J.C., | Moderate | CTS Positive referred to various Extremities |  index pos; PT; 73 index neg; PT; 73 AR 0.70[0.78 | 3.18]0.38 WEAK WEAK
1997 (2) Quality (Pinch Test clinic for CTS | nerves and Vibration; Pinch; Vibration; Pinch;
(Examiner 2)) symptoms compression RPT; TS; TMST; RPT; TS; TMST;
measurements SWMF (Nerve SWMF (Nerve
Conduction Conduction
Studies (NCS), Studies (NCS),
Electromyography Electromyography
(EMG), and (EMG), and
Clinical Diagnosis) Clinical Diagnosis)
MacDermid,J.C., | Moderate | CTS Positive referred to various Extremities | index pos; PT; 76 index neg; PT; 76 AR 0.75/0.85 | 5.00|0.29 | MODERATE WEAK
1997 (2) Quality (Reverse clinic for CTS | nerves and Vibration; Pinch; Vibration; Pinch;
Phalen Test symptoms compression RPT; TS; TMST; RPT; TS; TMST,;
(Examiner 2)) measurements SWMF (Nerve SWMF (Nerve
Conduction Conduction
Studies (NCS), Studies (NCS),
Electromyography Electromyography
(EMG), and (EMG), and
Clinical Diagnosis) Clinical Diagnosis)
MacDermid,J.C., | Moderate | CTS Positive referred to various Extremities |  index pos; PT; 70 index neg; PT; 70 AR 0.85/0.32 | 1.25|0.47 POOR WEAK
1997 (2) Quality (Semmes- clinic for CTS | nerves and Vibration; Pinch; Vibration; Pinch;
Weinstein symptoms compression RPT; TS; TMST,; RPT; TS; TMST;
Monofilament measurements SWMF (Nerve SWMF (Nerve
Test (SWMF) 1 Conduction Conduction
(Examiner 2)) Studies (NCS), Studies (NCS),
Electromyography Electromyography
(EMG), and (EMG), and
Clinical Diagnosis) Clinical Diagnosis)
MacDermid,J.C., | Moderate | CTS Positive referred to various Extremities |  index pos; PT; 76 index neg; PT; 76 AR 0.36/0.95 | 7.20/0.67 | MODERATE POOR
1997 (2) Quality (Tethered clinic for CTS nerves and Vibration; Pinch; Vibration; Pinch;
Median Stress symptoms compression RPT; TS; TMST; RPT; TS; TMST;
Test (TMST) measurements SWMF (Nerve SWMF (Nerve
(Examiner 2)) Conduction Conduction
Studies (NCS), Studies (NCS),
Electromyography Electromyography
(EMG), and (EMG), and
Clinical Diagnosis) Clinical Diagnosis)
MacDermid,J.C., | Moderate | CTS Positive referred to various Extremities |  index pos; PT; 74 index neg; PT; 74 AR 0.41]0.94 | 6.83|0.63 | MODERATE POOR
1997 (2) Quality (Tinel Sign clinic for CTS | nerves and Vibration; Pinch; Vibration; Pinch;
(Examiner 2)) symptoms compression RPT; TS; TMST,; RPT; TS; TMST;
measurements SWMF (Nerve SWMF (Nerve
Conduction Conduction
Studies (NCS), Studies (NCS),
Electromyography Electromyography
(EMG), and (EMG), and

Clinical Diagnosis)

Clinical Diagnosis)

78




MacDermid,J.C., | Moderate | CTS Positive referred to various Extremities |  index pos; PT; 77 index neg; PT; 77 AR 0.770.72 | 2.75/|0.32 WEAK WEAK
1997 (2) Quality (Vibration clinic for CTS | nerves and Vibration; Pinch; Vibration; Pinch;
Perception; symptoms compression RPT; TS; TMST; RPT; TS; TMST,;
tuning fork; measurements SWMF (Nerve SWMF (Nerve
index finger Conduction Conduction
(Examiner 2)) Studies (NCS), Studies (NCS),
Electromyography Electromyography
(EMG), and (EMG), and
Clinical Diagnosis) Clinical Diagnosis)
Makanji,H.S., | Moderate | CTS Positive referred CTS DML and Subjects | index pos; Durkan; 69 index neg; Durkan; 19 0.72/0.21 | 0.77|0.17 | 0.93]1.33 POOR POOR
2014 Quality | (Durkan Test) suspects DSL with PT; Scratch PT; Scratch
referenced Collapse (Nerve Collapse (Nerve
normal values Conduction Conduction
Studies (NCS); Studies (NCS);
AANEM AANEM
referenced) referenced)
Makanji,H.S., | Moderate | CTS Positive referred CTS DML and Subjects | index pos; Durkan; 59 index neg; Durkan; 29 0.75/0.28 | 0.68|0.35 | 1.04/0.93 POOR POOR
2014 Quality | (Phalen Test) suspects DSL with PT; Scratch PT; Scratch
referenced Collapse (Nerve Collapse (Nerve
normal values Conduction Conduction
Studies (NCS); Studies (NCS);
AANEM AANEM
referenced) referenced)
Makanji,H.S., | Moderate | CTS Positive referred CTS DML and Subjects | index pos; Durkan; 31 index neg; Durkan; 57 0.71]0.25 | 0.34/0.61 | 0.86/1.09 POOR POOR
2014 Quality (Scratch suspects DSL with PT; Scratch PT; Scratch
Collapse Test) referenced Collapse (Nerve Collapse (Nerve
normal values Conduction Conduction
Studies (NCS); Studies (NCS);
AANEM AANEM
referenced) referenced)
Makanji,H.S., | Moderate | CTS Positive referred CTS DML and Subjects index pos; 13 index neg; 75 0.92/0.29 | 0.18]|0.96 | 4.25|0.85 WEAK POOR
2014 Quality (Thenar suspects DSL with Gender/Sex F, M; Gender/Sex F, M;
Atrophy) referenced tobacco use (yes); tobacco use (no);

normal values

thenar atrophy;
thumb abduction
weakness (Nerve
Conduction
Studies (NCS);
AANEM
referenced)

thenar atrophy;
thumb abduction
weakness (Nerve
Conduction
Studies (NCS);
AANEM
referenced)
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Makanji,H.S., | Moderate | CTS Positive referred CTS DML and Subjects index pos; 30 index neg; 58 0.80|0.29 | 0.37/0.74 | 1.42|0.85 POOR POOR
2014 Quality (Thumb suspects DSL with Gender/Sex F, M; Gender/Sex F, M;
Abduction referenced tobacco use (yes); tobacco use (no);
Weakness) normal values thenar atrophy; thenar atrophy;
thumb abduction thumb abduction
weakness (Nerve weakness (Nerve
Conduction Conduction
Studies (NCS); Studies (NCS);
AANEM AANEM
referenced) referenced)
Makanji,H.S., | Moderate | CTS Positive referred CTS DML and Subjects | index pos; Durkan; 27 index neg; Durkan; 36 0.74]0.25 | 0.43|0.56 | 0.97|1.02 POOR POOR
2014 Quality (Tinel Sign) suspects DSL with PT; Scratch PT; Scratch
referenced Collapse (Nerve Collapse (Nerve
normal values Conduction Conduction
Studies (NCS); Studies (NCS);
AANEM AANEM
referenced) referenced)
Padua,L., 1999 | Moderate | CTS Positive clinically clinical and | Extremities index pos; PT 752 index neg; PT 371 0.96/0.08 | 0.68|0.49 | 1.33/0.66 POOR POOR
Quality | (Phalen Test) suspected NCS from (Nerve Conduction (Nerve Conduction
idiopathic CTS AANEM Studies (NCS) and Studies (NCS) and
patients considered; clinical diagnosis; clinical diagnosis;
min of AANEM AANEM
clinical referenced) referenced)
diagnosis and
various
severities of
NCS testing
results
Raudino,F., Moderate | CTS Positive symptomatic sensory and | Extremities | index pos; PT; TS; 45 index neg; PT; TS; | 121 1.00/0.21 | 0.32/1.00 |10.00/0.68| STRONG POOR
2000 Quality | (Hypoaesthesia; and motor as stress test; stress test;
pin prick) asymptomatic | compared to hypoaesthesia hypoaesthesia
limbs of 83 control group (Nerve Conduction (Nerve Conduction
suspected CTS Studies (NCS); Studies (NCS);
patients that AANEM AANEM
were NCS referenced) referenced)
confirmed
Raudino,F., Moderate | CTS Positive symptomatic sensory and | Extremities | index pos; PT; TS; 85 index neg; PT; TS; 81 0.93/0.25 | 0.56/0.77 | 2.45|0.57 WEAK POOR
2000 Quality | (Phalen Test) and motor as stress test; stress test;
asymptomatic | compared to hypoaesthesia hypoaesthesia
limbs of 83 control group (Nerve Conduction (Nerve Conduction
suspected CTS Studies (NCS); Studies (NCS);
patients that AANEM AANEM
were NCS referenced) referenced)
confirmed
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Raudino,F., Moderate | CTS Positive symptomatic sensory and | Extremities | index pos; PT; TS; 72 index neg; PT; TS; 94 0.96/0.24 | 0.49|0.88 | 4.27|0.57 WEAK POOR
2000 Quality (Stress Test; and motor as stress test; stress test;
hyperextended | asymptomatic | compared to hypoaesthesia hypoaesthesia
wrist) limbs of 83 control group (Nerve Conduction (Nerve Conduction
suspected CTS Studies (NCS); Studies (NCS);
patients that AANEM AANEM
were NCS referenced) referenced)
confirmed
Raudino,F., Moderate | CTS Positive symptomatic | sensory and | Extremities | index pos; thenar 18 index neg; thenar 148 | 0.94/0.17 | 0.12/0.96 | 3.16/0.91 WEAK POOR
2000 Quality (Thenar and motor as weakness (Nerve weakness (Nerve
Weakness) asymptomatic | compared to Conduction Conduction
limbs of 83 control group Studies (NCS); Studies (NCS);
suspected CTS AANEM AANEM
patients that referenced) referenced)
were NCS
confirmed
Raudino,F., Moderate | CTS Positive symptomatic sensory and | Extremities | index pos; PT; TS; 63 index neg; PT; TS; | 103 0.94/0.21 | 0.42|0.85 | 2.74|0.68 WEAK POOR
2000 Quality (Tinel Sign) and motor as stress test; stress test;
asymptomatic | compared to hypoaesthesia hypoaesthesia
limbs of 83 control group (Nerve Conduction (Nerve Conduction
suspected CTS Studies (NCS); Studies (NCS);
patients that AANEM AANEM
were NCS referenced) referenced)
confirmed
Weber,R.A., | Moderate | CTS Positive | 53 patients with | history and | Extremities | index pos; PSSD 67 index neg; PSSD 39 0.73/0.87 | 0.91/0.65 | 2.62/0.14 WEAK MODERATE
2000 Quality (Pressure suspected CTS | physical signs (Clinical (Clinical
Specified from one hosp and Diagnosis) Diagnosis)
Sensory Device symptoms
(PSSD))
Witt,J.C., 2004 | Moderate | CTS Positive referred CTS | various NCS | Subjects | index pos; PT; TS 46 index neg; PT; TS 38 0.24/0.66 | 0.46/0.42 | 0.79]1.30 POOR POOR
Quality | (Phalen Test) suspects parameters as (Nerve Conduction (Nerve Conduction
needed Studies (NCS); Studies (NCS);
AANEM AANEM
referenced) referenced)
Witt,J.C., 2004 | Moderate | CTS Positive referred CTS | various NCS | Subjects | index pos; PT; TS 32 index neg; PT; TS 52 0.19/0.65 | 0.25|0.57 | 0.58|1.32 POOR POOR
Quality (Tinel Sign) suspects parameters as (Nerve Conduction (Nerve Conduction
needed Studies (NCS); Studies (NCS);

AANEM
referenced)

AANEM
referenced)
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TABLE 10: LOW QUALITY STUDIES- PICO 1 (PHYSICAL TESTS VERSUS REFERENCE STANDARD)

Khosrawi,S.,
2012

Low
Quality

CTS
Positive
(Phalen
Test and

Tinel

Sign)

ALL
PREGNANT
WOMEN

median to
ulnar
cutoffs
referenced

Subjects

index pos;
PT/TS
(Nerve

Conduction
Studies
(NCS))

29

index neg;
PT/TS
(Nerve

Conduction
Studies
(NCS))

71

0.34/0.87

0.53(0.77

2.24/0.62

WEAK

POOR
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META-ANALYSES
FIGURE 1: GENERAL EDS VERSUS PHALEN TEST AND TINEL SIGN

Log likelihood = -B6.726103 Humber of studies =
Coef. Btd. Err. -4 B>lz| [95% Conf. Inte:
Bivariate
E (logitSe) -1.904242 .4749008 -2.83503 -.97:
E (logitSp) 2.644346 . 3662139 1.92658 3.3¢
Var (logit3e) 1.725536 . 895593 6239226 4.7
Var (logitsp) 1.102201 . 5594671 4075664 2.9¢
Corr(logits) -.9883017 .0732835 -.999999%9 . 99E
HSROC
Lambda 1.255525 .4344391 .4040402 2.1
Theta -2.330142 .4091338 -3.13202%9 -1.5:2
beta —-.2241145 1566844 -1.43 0.153 -.5312104 .08z
s2alpha .0322659 .2011202 1.60e-07 652:
s2theta 1.371023 6772774 . 520662 3.61
Summary pt.
Se .1296291 .0535809 .0554603 L2774
Sp .9336616 .0226824 .B8728704 . 96¢
DCR 2.096153 .5041219 1.308308 3.3f
LE+ 1.595406 .4028568 1.30452 2.92
LR- .9322123 .0353812 .B581357 1.01
1/LR- 1.072717 .0453168 .9874754 1.1¢
Covariance between estimates of E(logit3e) & E(logit3p) -.1505%01%
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FIGURE 2: GENERAL EDS VERSUS PHALEN TEST

Log likelihood = -123.4579 Number of studies =
Coef. 5td. Err. z BP>|z| [95% Conf. Inte
Bivariate
E(logitSe) -.331514 .3084354 -.9360362 .27
E(logit5p) . 9292007 .2584313 .4226845 1.4
Var (logitSe) 1.446609 .5460617 . 690307 3.0
Var (logitSp) 1.003736 .3760415 .4816412 2.0
Corr(logits) -1
HSROC
Lambda . 7155396 .1102342 .4994846 .93
Theta -.660335 .2800746 -1.209271 -.11
beta -.1827468 .0796934 -2.29 0.022 -.338943 -.02
s2alpha 0 . .
s2theta 1.204995 .442861 .5863418 2.4
Summary pt.
Se .4178723 .0750285 .2817017 .56
Sp .7169131 .0524483 .6041255 .80
DOR 1.817908 .1791003 1.498689 2.2
LR+ 1.476127 .0813879 1.324927 1.6
LR~ .811992 .0510847 .T177948 .91
1/LR- 1.231539 .0774796 1.088671 1.3
Covariance between estimates of E(logitSe) & E(logitSp) -.0761065
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FIGURE 3: GENERAL EDS VERSUS TINEL SIGN

Log likelihood = -106.74462 Number of studies
Coef. Std. Err. z P>|z| [95% Conf. Inter:
Bivariate
E(logitSe) -.9110982 .2160646 -1.334577 -.487¢
E (logitSp) 1.558536 .1706321 1.224103 1.89:
Var (logitSe) .5645056 .247452 .2390796 1.33:
Var (logitSp) .3324116 .1495127 .1376643 .802¢
Corr (logits) -.6888283 .2052935 -.9233645 -.07¢
HSROC
Lambda .9810407 .3875646 .221428 1.74c
Theta -1.288639 .1837007 -1.648685 -.928¢
beta -.2647881 .2537217 -1.04 0.297 -.7620735 .2324
s2alpha .2695891 .1738387 .076177 .954(
s2theta .3657865 .1533225 .1608568 .8317
Summary pt.
Se .28671752 .0441928 .2084033 .3804
Sp .8261431 .024508 . 7727848 .869(
DOR 1.910638 .346459 1.339149 2.72¢
LR+ 1.64949 .2233262 1.265041 2.15¢(
LR- .8633188 .0438471 .7815189 . 953t
1/LR- 1.158321 .05883 1.048569 1.27
Covariance between estimates of E(logitSe) & E (logitSp) -.021459
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FIGURE 4: EDS AANEM VERSUS PHALEN TEST

Log likelihood = -B85.441458 Number of studies =
Coef. Std. Err. z P>lz]| [95% Conf. Interv
Bivariate
E (logitSe) .3728075 .1464646 .0857422 . 6598
E (logitSp) .1383053 .2722567 -.3953079 L6718
Var (logitSe) .1852699 .1042231 .0615125 .558C
Var (logitSp) .6993077 .3531992 .2598676 1.881
Corr (logits) -.3575437 .315771 -.7945605 .3234
HSROC
Lambda .6188629 .2442934 .1400567 1.097
Theta .210206 .1684798 -.1200084 .5404
beta .6641385 .3621484 1.83 0.067 -.0456594 1.373
s2alpha .4624984 .2597837 .1538131 1.39
s2theta .2443208 .1214063 .0922544 . 647
Summary pt.
Se .5921372 .0353728 .5214224 . 6592
Sp .5345213 .0677397 .4024402 L6619
DOR 1.667145 .4473547 .9852936 2.82C
LR+ 1.272104 .17813 .9667865 1.673
LR- .7630431 .0997372 .5905935 .985¢
1/LR- 1.310542 .1713007 1.014356 1.693
Covariance between estimates of E(logitSe) & E(logitSp) -.0117857
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FIGURE 5: EDS AANEM VERSUS TINEL SIGN

Log likelihood = -67.652379 Number of studies
Coef. Std. Err. z P>|z| [95% Conf. Inte:
Bivariate
E(logitSe) -.5802556 .2556809 -1.081381 -.07
E(logitSp) .9389121 .2909014 .3687558 1.5l
Var (logitSe) .5190716 .2716917 .186077 1.4
Var (logit3p) .6507669 .3574124 .2217843 1.9
Corr (logits) -.7047918 .2188155 -.9389292 -.02:
HSROC
Lambda .2733093 .3371336 -.3874603 .9
Theta -.7506554 .2463341 -1.233461 -.2¢
beta .1130548 .2974207 0.38 0.704 -.4698791 . 69!
s2alpha .3431506 .2385044 .0878745 1.3
s2theta .4954134 .2534966 .1817268 1.3!
Summary pt.
Se .3588738 .0588279 .2532448 481
Sp .7188799 .0587887 .5911583 811
DOR 1.431405 .3463615 .8908296 2.3
LR+ 1.276585 .2153497 .9171891 1.7
LR- .8918406 .0683958 .7673758 1.0
1/LR- 1.121277 .0859913 .9647919 1.3
Covariance between estimates of E(logitSe) & E(logitSp) -.0457227
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FIGURE 6: EDS AANEM VERSUS THENAR ATROPHY

Log likelihood = -19.192495 Number of studies
Coef. Std. Err. z B>|z]| [95% Conf.
Bivariate
E (logitSe) -1.773041 .3342435 -2.428146
E (logitSp) 4.339152 . 6502999 3.064588
Var (logitSe) .3597945 .3425524 .055673
Var (logitSp) . 9250373 1.491163 .0392663
Corr(logits) -1
HSROC
Lambda 1.181573 2.000774 -2.739871
Theta -2.835934 .4848601 -3.786242
beta .4721506 . 7019157 0.67 0.501 -.9035789
s2alpha 0 . .
s2theta .5769084 .6475311 .06393
Summary pt.
Se .1451646 .0414769 .0810515
Sp . 9871205 .0082677 . 9554082
DOR 13.01512 5.911865 5.343261
LR+ 11.27095 5.246634 4.526116
LR- .8659889 .0368488 .7966963
1/LR- 1.154749 .0491358 1.062351
Covariance between estimates of E(logitSe) & E(logitSp) -.1641416
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HISTORY INTERVIEW GUIDELINE RECOMMENDATIONS

A. HISTORY INTERVIEW TOPICS

Moderate evidence supports not using the following as independent history

interview topics to diagnose carpal tunnel syndrome, because alone, each has a

poor or weak association with ruling-in or ruling-out carpal tunnel syndrome:
e Sex/gender

Ethnicity

Bilateral symptoms

Diabetes mellitus

Worsening symptoms at night

Duration of symptoms

Patient localization of symptoms

Hand dominance

Symptomatic limb

Age

BMI

Jkk

Strength of Recommendation: Moderate Evidence

Description: 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.

Rationale

Two high quality studies (Claes, 2013; Katz, 1990) and several moderate quality studies
investigated the relationship between history interview topics and CTS as compared to a
reference standard which was the use of either EDS following AANEM criteria or general EDS
methods. When examined individually, each of the factors listed above had a poor or weak
association with EDS based on the likelihood ratio. Sex/gender data pooled in a meta-analysis,
also showed a poor association with electrodiagnostic testing.

Risks and Harms of Implementing this Recommendation
There are no known harms associated with implementing these recommendations.

Future Research

Future studies should evaluate and use standardized language for describing symptoms and their
severity. Standardized scales and stand-alone history interview topics should be evaluated
against a reference standard.
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B. PATIENT REPORTED NUMBNESS AND PAIN

Limited evidence supports that patients who do not report frequent numbness or
pain might not have carpal tunnel syndrome.

Strength of Recommendation: Limited Evidence ok

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 or diagnostic test or the evidence is
insufficient or conflicting and does not allow a recommendation for or against the intervention.

Rationale
One moderate quality study (MacDermid, 1997) found a strong or moderate association between
CTS and patient reporting of frequent numbness or frequent pain.

Risks and Harms of Implementing this Recommendation
There are no known harms associated with implementing these recommendations.

Future Research

Future studies should evaluate and use standardized language for describing symptoms and their
severity. Standardized scales and stand-alone history interview topics should be evaluated
against a reference standard.
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STUDY QUALITY TABLE OF HISTORY INTERVIEW GUIDELINE RECOMMENDATIONS
Table 11. Diagnostic Quality Evaluations

Representative Clear Selection Detailed Enough to Reference Standard ldentifies Target - Other .

StUdy Population Criteria Replicate Condition Blinding Bias? Inclusion Strength
Becker,., 2002 ® ® ® 0 O | @ [include gﬁ;fg‘te
Bland,J.D., 2000 ® ® ® e o | @ linclude g"ﬁ;f{;‘te
[Claes,F., 2013 | ) ) o Q ® | @ |include|High Quality
Coggon,D., 2013 o o o o ® || @ |include gf{g?{;‘te
Dale,A.M., 2011 ® ® ® 0 o | @ [include '(\g"l?jietg‘;‘te
De Krom,M.C., 1990 ® ® ® e ® | @ |include ('\?"S;?tr;‘te
El,Miedany Y., 2008 ® o ® (¢ ® | @ |include '(\Q/Il?;iet?te
Franzblau,A., 1994 ® o o o ® | O |include ('\?"Seﬂ?t?te
Gerr,F., 1998 ® o ® @ o @ |include ('\Qﬂt?aﬂiet?te
[Glowacki,K.A., 1996 | ) ) o @) @ | @ |Include||Low Quality
Gomes,l., 2006 o o @ @ o @ |include ('\Qﬂl?fﬂiet?te
[Katz,J.N., 1990 | o o ® Q ® | @ |Include/High Quality
Katz,J.N., 1991 Y e o (¢ ® | @ |include ('\Qﬂl?fﬂiet?te
[Khosrawi,S., 2012 || o o O Q Q@ || @ |[[Include||Low Quality
|Lo,J.K., 2002 [ o o @ () O @ |/Include||Low Quality
MacDermid,J.C., 1997 9 ¢ ] 9 q ] 9 @ |/Include gf;?t?te
Makanji,H.S., 2014 ° o Py o O | @ [include g"ﬁ;?{;te
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Representative

Clear Selection

Detailed Enough to

Reference Standard Identifies Target

Other

StUdy Population Criteria Replicate Condition Blinding Bias? Inclusion Strength
[Naranjo,A., 2007 [ ) | ) I o | Q | @ | @ |include||High Quality
|Ntani,G., 2013 || ] || ] || @ || q ) || ] || ] ||Inc|ude||High Quality
Raudino,F., 2000 ® o ® o ® | @ |include g"lj’;?tf;ﬁe

Moderate
Tan,S.V., 2012 o ® o (¢ ® | O |include)o ity
Taylor-Gjevre,R.M., Moderate
2010 ® C ® (¢ ® | ® |incuude)
|Wainner,R.S., 2005 | o | o I @ | Qo | @ | @ |include||High Quality
. Moderate
Witt,J.C., 2004 ® ® o o O || @ [include|s ity
Yagci,l., 2010 [ ] @ ® () ® @ |linclude gl?zfl?t?te
|Ziswiler, H.R.,, 2005 | @ | @ | @ | o | @ | @ |include||High Quality
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RESULTS
SUMMARY OF DATA FINDINGS

TABLE 12: SUMMARY OF FINDINGS- INDEX TEST VERSUS AANEM REFERENCED EDS

LR + LR -
9o >10 <0.1 In"STRONG" agreement with the reference standard
(e ] >5 but <10 | »0.1 but<0.2 |In"MODERATE" agreement with the reference standard
(™ >2and<5 | >0.2 but<0.5 |In"WEAK" agreement with the reference standard
O <2 >0.5 In"POOR" agreement with the reference standard
High Quality Moderate Quality
<
i
=)
(e} N
o g8 | 4|3
] : T | R
: i | |2
E S 3
8 [ = & .
Index Test Rule In/Out o (G} S > Meta-Analysis
RULE IN
Gender/Sex Female O O O e O
RULE OUT O ® 1 O |10 @)
RULE IN
Gender/Sex Male 4 O O O O
RULE OUT O O O | O O
Table only displays index tests with more than one article of supporting evidence
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TABLE 13: SUMMARY OF FINDINGS- INDEX TEST VERSUS GENERAL EDS METHODS

LR + LR -
9o >10 <0.1 In"STRONG" agreement with the reference standard
e ] >5 but <10 | »0.1 but<0.2 |In"MODERATE" agreement with the reference standard
(™ >2and<5 | >0.2 but<0.5 |In"WEAK" agreement with the reference standard
O <2 >0.5 In"POOR" agreement with the reference standard
High Quality Moderate Quality
o
-
58
-
a o el 2|3
z i/2|2|=|2|E|@
= = N s O I O = T
8 Tl B|lL|elg|=>
Index Test Rule In/Out S @a|lza|S|8|8|s|F° Meta-Analysis
Bilateral Symptoms RULE IN O O NA
RULE OUT O O NA
Diabetes Mellitus RULEIN O O NA
RULE OUT O O NA
Gender/Sex Female RULEIN ©10|0 o NA
RULE OUT @0 |C o NA
Gender/Sex Male RULEIN 01010 O NA
RULE OUT 010 |0 o NA
Hand Left RULE IN OO0 O NA
RULE OUT OO O NA
Hand Right RULE IN @) Q|0 O NA
RULE OUT O o110 @) NA
Worsening symptoms at night RULEIN O G NA
RULE OUT O ™ NA

Table only displays index tests with more than one article of supporting evidence

Authors with parenthetical numbers indicate a change in EDS method/threshold, alternate limbs, or alternate examiner

Authors with parenthetical letters indicate a unique study with the same author and year as another study listed in the guideline
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DETAILED DATA FINDINGS
TABLE 14: HIGH QUALITY STUDIES- PICO 2 (HISTORY INTERVIEW TOPICS VERSUS REFERENCE STANDARD)

Claes,F., High CTS Positive clinically at least 2 of | Subjects index pos; 121 index neg; 35 0.79|0.03 | 0.74/0.04 | 0.77/6.80 POOR POOR
2013 Quality | (Gender/Sex | diagnosed CTS | 4 abnormal Gender/Sex Gender/Sex
Female) suspects EDS F, M; Hand F, M; Hand
parameters R, L; thenar R, L; thenar
atrophy; atrophy;
weakness; weakness;
OP weakness OP weakness
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Claes,F., High CTS Positive clinically at least 2 of | Subjects index pos; 35 index neg; 121 | 0.97/0.21 | 0.26]0.96 | 6.80/0.77 | MODERATE | POOR
2013 Quality | (Gender/Sex | diagnosed CTS | 4 abnormal Gender/Sex Gender/Sex
Male) suspects EDS F, M; Hand F, M; Hand
parameters R, L; thenar R, L; thenar
atrophy; atrophy;
weakness; weakness;
OP weakness OP weakness
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Claes,F., High CTS Positive clinically at least 2 of | Subjects index pos; 10 index neg; 146 0.90/0.17 | 0.07|0.96 | 1.80/0.97 POOR POOR
2013 Quality (Opponens | diagnosed CTS | 4 abnormal Gender/Sex Gender/Sex
Pollicis suspects EDS F, M; Hand F, M; Hand
Weakness) parameters R, L; thenar R, L; thenar
atrophy; atrophy;
weakness; weakness;
OP weakness OP weakness
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Claes,F., High CTS Positive clinically at least 2 of | Subjects index pos; 71 index neg; 85 0.82]0.15 | 0.45/0.50 | 0.89|1.11 POOR POOR
2013 Quality | (Wrist Left) | diagnosed CTS | 4 abnormal Gender/Sex Gender/Sex
suspects EDS F, M; Hand F, M; Hand
parameters R, L; thenar R, L; thenar
atrophy; atrophy;
weakness; weakness;
OP weakness OP weakness
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Claes,F., High CTS Positive clinically at least 2 of index pos; 85 index neg; 71 0.85/0.18 | 0.55/0.50 | 1.11/0.89 POOR POOR
2013 Quality | (Wrist Right) | diagnosed CTS | 4 abnormal Gender/Sex Gender/Sex
suspects EDS F, M; Hand F, M; Hand
parameters R, L; thenar R, L; thenar
atrophy; atrophy;
weakness; weakness;
OP weakness OP weakness
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Katz,J.N., High CTS Positive discomfort referenced | Subjects index pos; 73 index neg; 37 0.48|0.76 | 0.80/0.42 | 1.38/0.48 POOR WEAK
1990 (B) Quality (Age; 40+) patients sensory and neurologist neurologist
suspected of motor assessment; assessment;
CTS cutoffs age 40+; age 40+;
nocturnal nocturnal
symptoms; symptoms;
bilateral bilateral
symptoms symptoms
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NC9))
Katz,J.N., High CTS Positive discomfort referenced | Subjects index pos; 55 index neg; 55 0.49]0.69 | 0.61/0.58 | 1.45|0.67 POOR POOR
1990 (B) Quality (Bilateral patients sensory and neurologist neurologist
Symptoms) suspected of motor assessment; assessment;
CTS cutoffs age 40+; age 40+;
nocturnal nocturnal
symptoms; symptoms;
bilateral bilateral
symptoms symptoms
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Katz,J.N., High CTS Positive discomfort referenced | Subjects index pos; 55 index neg; 55 0.67|0.87 | 0.84/0.73 | 3.08|0.22 WEAK WEAK
1990 (B) Quality | (Neurologist patients sensory and neurologist neurologist
Assessment; suspected of motor assessment; assessment;
probable or CTS cutoffs age 40+; age 40+;
possible) nocturnal nocturnal
symptoms; symptoms;
bilateral bilateral
symptoms symptoms
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NC9)) (NCs))
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Katz,J.N., High CTS Positive discomfort referenced | Subjects index pos; 81 index neg; 29 0.42|0.66 | 0.77|0.29 | 1.09/0.79 POOR POOR
1990 (B) Quality (Nocturnal patients sensory and neurologist neurologist
Symptoms) suspected of motor assessment; assessment;
CTS cutoffs age 40+; age 40+;
nocturnal nocturnal
symptoms; symptoms;
bilateral bilateral
symptoms symptoms
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Ntani,G., High CTS Positive responders SNC Extremities | index pos; 893 index neg; 913 | 0.91/0.20 | 0.53|0.69 | 1.69]|0.69 POOR POOR
2013 Quality | (Pain; hand) fromall abnormality thenar thenar
suspected CTS weakness; weakness;
out-patients pain (Nerve pain (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
Sensory Sensory
Nerve Nerve
Conduction Conduction
(SNC)) (SNC))
Tan,S.V., |Moderate | CTS Positive | limbs of 100 at least 2 | Extremities | index pos; 160 index neg; 40 0.55]0.73 | 0.89/0.29 | 1.25|0.39 POOR WEAK
2012 Quality (Clinical CTS suspects | abnormal clinical clinical
symptoms) EDS symptoms symptoms
parameters (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Wainner,R.S., | High CTS Positive CTS and Subjects index pos; 40 index neg; 42 0.45/0.76 | 0.64/0.59 | 1.58/0.60 POOR POOR
2005 Quality (Age; 45+) cervical history history
radiculopathy questions; questions;
suspects age; clinical age; clinical
combinations combinations
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Wainner,R.S.,| High CTS Positive CTS and Subjects index pos; 70 index neg; 12 0.310.50 | 0.79/0.11 | 0.88|1.93 POOR POOR
2005 Quality | (Behavior of cervical history history
symptoms is | radiculopathy questions; questions;
constant) suspects age; clinical age; clinical
combinations combinations
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Wainner,R.S., | High CTS Positive CTS and Subjects index pos; 12 index neg; 70 0.50[0.69 | 0.21/0.89 | 1.93/0.88 POOR POOR
2005 Quality | (Behavior of cervical history history
symptoms is | radiculopathy questions; questions;
intermittent, suspects age; clinical age; clinical
variable) combinations combinations
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Wainner,R.S., | High CTS Positive CTS and Subjects index pos; 57 index neg; 25 0.35/0.68 | 0.71/0.31 | 1.04/0.91 POOR POOR
2005 Quality | (Do symptoms cervical history history
wake you up at | radiculopathy questions; questions;
night) suspects age; clinical age; clinical
combinations combinations
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Wainner,R.S.,| High CTS Positive CTS and Subjects index pos; 56 index neg; 26 0.39]0.77 | 0.79/0.37 | 1.25|0.58 POOR POOR
2005 Quality | (Does grasping cervical history history
or hand use radiculopathy questions; questions;
tasks worsen suspects age; clinical age; clinical
symptoms) combinations combinations
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Wainner,R.S., | High CTS Positive CTS and Subjects index pos; 22 index neg; 60 0.5010.72 | 0.39/0.80 | 1.93|0.76 POOR POOR
2005 Quality (Entire cervical history history
affected limb | radiculopathy questions; questions;
or hand feels suspects age; clinical age; clinical
numb) combinations combinations
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Wainner,R.S., | High CTS Positive CTS and Subjects index pos; 31 index neg; 51 0.35/0.67 | 0.39|0.63 | 1.06/0.96 POOR POOR
2005 Quality | (Hand feels fat cervical history history
or swollen) radiculopathy questions; questions;
suspects age; clinical age; clinical
combinations combinations
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Wainner,R.S.,| High CTS Positive CTS and Subjects index pos; 76 index neg; 6 0.36]0.83 | 0.96/0.09 | 1.06|0.39 POOR WEAK
2005 Quality (Loss of cervical history history
feeling isthe | radiculopathy questions; questions;
most suspects age; clinical age; clinical
bothersome combinations combinations
symptom) (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Wainner,R.S., | High CTS Positive CTS and Subjects index pos; index neg; 0.17|0.64 | 0.04/0.91 | 0.39/1.06 POOR POOR
2005 Quality (Pain, cervical history history
Numbness, radiculopathy questions; questions;
Tingling are suspects age; clinical age; clinical
most combinations combinations
bothersome (Nerve (Nerve
symptoms) Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Wainner,R.S., | High CTS Positive CTS and index pos; 40 index neg; 42 0.45|0.76 | 0.64/0.59 | 1.58|0.60 POOR POOR
2005 Quality | (Symptoms are cervical history history
most radiculopathy questions; questions;
bothersome in suspects age; clinical age; clinical
the hand, combinations combinations
finger) (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Wainner,R.S.,| High CTS Positive CTS and index pos; 42 index neg; 40 0.24]0.55 | 0.36/0.41 | 0.60J1.58 POOR POOR
2005 Quality | (Symptoms are cervical history history
most radiculopathy questions; questions;
bothersome in suspects age; clinical age; clinical
the neck, combinations combinations
shoulder/blade, (Nerve (Nerve
arm) Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Wainner,R.S.,| High CTS Positive CTS and index pos; 43 index neg; 39 0.470.79 | 0.71]0.57 | 1.68|0.50 POOR WEAK
2005 Quality (Trouble cervical history history
fumbling or radiculopathy questions; questions;
dropping suspects age; clinical age; clinical
objects) combinations combinations
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Ziswiler,H.R., | High CTS Positive 71 CTS motor and | Extremities | index pos; 49 index neg; 52 0.76/0.21 | 0.47|0.48 | 0.91]1.10 POOR POOR
2005 Quality | (Hand Left) suspects sensory Hand Hand
referred to latency RIGHT, RIGHT,
outpatient clinic cutoff Hand LEFT Hand LEFT
in Switzerland values (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Rated and Rated
Signs and Signs and
Symptoms) Symptoms)
Ziswiler,H.R., | High CTS Positive 71CTS motor and | Extremities | index pos; 52 index neg; 49 0.79]0.24 | 0.53|0.52 | 1.10j0.91 POOR POOR
2005 Quality | (Hand Right) suspects sensory Hand Hand
referred to latency RIGHT, RIGHT,
outpatient clinic cutoff Hand LEFT Hand LEFT
in Switzerland values (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Rated and Rated
Signs and Signs and
Symptoms) Symptoms)
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TABLE 15: MODERATE QUALITY STUDIES- PICO 2 (HISTORY INTERVIEW TOPICS VERSUS REFERENCE STANDARD)

Becker,J., | Moderate | CTS Positive | CTS symptomatic | sensory, Subjects index pos; 944 index neg; 828 |0.52|0.6 | 0.62/0.5 | 1.34/0. | POO | POOR
2002 Quality | (Age; 41-60) | subjects referred | motor, and Gender/Sex F, Gender/Sex F, 4 4 70 R
for NCS and EMG mixed M; BMI; Age; M; BMI; Age;
from 5 Brazil nerve Diabetes Diabetes
facilities cutoffs (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS) and (NCS) and
Electromyogr Electromyogr
aphy (EMG)) aphy (EMG))
Becker,J., | Moderate | CTS Positive | CTS symptomatic | sensory, Subjects index pos; 322 index neg; | 1450 | 0.66/0.6 | 0.27|0.8 | 2.39|0. | WEA | POOR
2002 Quality (BMI; >30) subjects referred | motor, and Gender/Sex F, Gender/Sex F, 0 9 82 K
for NCS and EMG mixed M; BMI; Age; M; BMI; Age;
from 5 Brazil nerve Diabetes Diabetes
facilities cutoffs (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS) and (NCS) and
Electromyogr Electromyogr
aphy (EMG)) aphy (EMG))
Becker,J., | Moderate | CTS Positive | CTS symptomatic | sensory, Subjects index pos; 61 index neg; | 1711 | 0.59/0.5 | 0.05/0.9 | 1.79/0. | POO | POOR
2002 Quality (Diabetes subjects referred | motor, and Gender/Sex F, Gender/Sex F, 6 7 98 R
Mellitus) for NCS and EMG | mixed M; BMI; Age; M; BMI; Age;
from 5 Brazil nerve Diabetes Diabetes
facilities cutoffs (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS) and (NCS) and
Electromyogr Electromyogr
aphy (EMG)) aphy (EMG))
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Becker,J., | Moderate | CTS Positive | CTS symptomatic | sensory, Subjects index pos; 1354 | index neg; 418 |0.51/0.7 | 0.88/0.3 | 1.32/0. | POO | WEAK
2002 Quality | (Gender/Sex | subjects referred | motor, and Gender/Sex F, Gender/Sex F, 8 3 36 R
Female) for NCS and EMG mixed M; BMI; Age; M; BMI; Age;
from 5 Brazil nerve Diabetes Diabetes
facilities cutoffs (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS) and (NCS) and
Electromyogr Electromyogr
aphy (EMG)) aphy (EMG))
Becker,J., | Moderate | CTS Positive | CTS symptomatic | sensory, Subjects index pos; 418 index neg; | 1354 | 0.22/0.4 | 0.12|0.6 | 0.36|1. | POO | POOR
2002 Quality (Gender/Sex | subjects referred | motor, and Gender/Sex F, Gender/Sex F, 9 7 32 R
Male) for NCS and EMG mixed M; BMI; Age; M; BMI; Age;
from 5 Brazil nerve Diabetes Diabetes
facilities cutoffs (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS) and (NCS) and
Electromyogr Electromyogr
aphy (EMG)) aphy (EMG))
Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory | Extremities | index pos; 822 index neg; 984 |0.68/0.4 | 0.52/0.6 | 1.43/|0. | POO | POOR
2000 Quality | (Does asplint | referralsto NCS | and motor Gender/Sex F, Gender/Sex F, 7 4 76 R
relieve lab for suspected latency M; Hand R, M; Hand R,
symptoms) CTS cutoffs L/A; L/A;
symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
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Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory | Extremities | index pos; 665 index neg; 7558 | 0.51/0.4 | 0.07|0.9 | 0.79]1. | POO | POOR
2000 Quality | (Duration of | referralsto NCS | and motor Gender/Sex F, Gender/Sex F, 2 1 02 R
Symptoms 0-3 | lab for suspected latency M; Hand R, M; Hand R,
months) CTS cutoffs L/A; L/A;
symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory | Extremities | index pos; | 3611 | indexneg; | 4612 |0.60/0.4 |0.46/0.5| 1.13/0. | POO | POOR
2000 Quality | (Duration of | referralsto NCS | and motor Gender/Sex F, Gender/Sex F, 5 9 91 R
Symptoms lab for suspected latency M; Hand R, M; Hand R,
12+ months) CTS cutoffs L/A; L/A;
symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory | Extremities | index pos; | 2001 | indexneg; | 6222 |0.54/0.4 | 0.23/0.7 | 0.90|1. | POO | POOR
2000 Quality (Duration of referrals to NCS | and motor Gender/Sex F, Gender/Sex F, 2 4 04 R
Symptoms 3-6 | lab for suspected latency M; Hand R, M; Hand R,
months) CTS cutoffs L/A; L/A;
symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
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Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory index pos; 1946 | index neg; 6277 |0.56/0.4 | 0.23|0.7 | 0.97|]1. | POO | POOR
2000 Quality | (Duration of | referralsto NCS | and motor Gender/Sex F, Gender/Sex F, 3 6 01 R
Symptoms 6- | lab for suspected latency M; Hand R, M; Hand R,
12 months) CTS cutoffs L/A; L/A;
symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory index pos; | 5392 | indexneg; | 2376 |0.56/0.4 |0.69/0.3 | 1.001. | POO | POOR
2000 Quality | (Gender/Sex | referralsto NCS | and motor Gender/Sex F, Gender/Sex F, 3 1 00 R
Female) lab for suspected latency M; Hand R, M; Hand R,
CTS cutoffs L/A,; L/A;
symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory index pos; | 2376 | indexneg; | 5392 |0.57|0.4|0.31/0.6  1.001. | POO | POOR
2000 Quality (Gender/Sex referrals to NCS | and motor Gender/Sex F, Gender/Sex F, 4 9 00 R
Male) lab for suspected latency M; Hand R, M; Hand R,
CTS cutoffs L/A; L/A;
symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
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Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory | Extremities | index pos; 786 index neg; 7437 | 0.54/0.4 | 0.09]0.9 | 0.90]1. | POO | POOR
2000 Quality | (Hand Left or | referralsto NCS | and motor Gender/Sex F, Gender/Sex F, 3 (0] 01 R
Ambidextrous | lab for suspected latency M; Hand R, M; Hand R,
) CTS cutoffs L/A; L/A;
symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory | Extremities | index pos; | 7437 | index neg; 786 |0.57|0.4|0.91/0.1| 1.01/0. | POO | POOR
2000 Quality | (Hand Right) | referralsto NCS | and motor Gender/Sex F, Gender/Sex F, 6 0 90 R
lab for suspected latency M; Hand R, M; Hand R,
CTS cutoffs L/A; L/A;
symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory | Extremities | index pos; | 1612 | indexneg; | 6611 |0.54/0.4 | 0.18/0.7 | 0.87|1. | POO | POOR
2000 Quality (Symptoms referrals to NCS | and motor Gender/Sex F, Gender/Sex F, 2 9 03 R
equal in both | lab for suspected latency M; Hand R, M; Hand R,
hands) CTS cutoffs L/A; L/A;
symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
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Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory index pos; 2573 | index neg; 5650 |0.52/0.4 | 0.29|0.6 | 0.83]1. | POO | POOR
2000 Quality (Symptoms referrals to NCS | and motor Gender/Sex F, Gender/Sex F, 1 5 09 R
worse in Left | lab for suspected latency M; Hand R, M; Hand R,
Hand) CTS cutoffs L/A; L/A;
symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory index pos; | 4038 | indexneg; | 4185 |0.61/0.4 |0.53/0.5 | 1.20[0. | POO | POOR
2000 Quality (Symptoms referrals to NCS | and motor Gender/Sex F, Gender/Sex F, 7 6 85 R
worse in Right | lab for suspected latency M; Hand R, M; Hand R,
Hand) CTS cutoffs L/A; L/A;
symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory index pos; 715 index neg; | 7508 | 0.46]0.4 | 0.07|0.8 | 0.64|1. | POO | POOR
2000 Quality (Worse referrals to NCS | and motor Gender/Sex F, Gender/Sex F, 2 9 04 R
symptoms in | lab for suspected latency M; Hand R, M; Hand R,
all fingers CTS cutoffs L/A; L/A;
excluding the symptoms; symptoms;
thumb) history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
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Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory | Extremities | index pos; 2594 | index neg; 5629 | 0.54/0.4 | 0.30/0.6 | 0.89|]1. | POO | POOR
2000 Quality (Worse referrals to NCS | and motor Gender/Sex F, Gender/Sex F, 2 6 06 R
symptoms in | lab for suspected latency M; Hand R, M; Hand R,
all fingers CTS cutoffs L/A; L/A;
including the symptoms; symptoms;
thumb) history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory | Extremities | index pos; 709 index neg; | 7514 | 0.65/0.4 | 0.10/0.9 | 1.39/0. | POO | POOR
2000 Quality (Worse referrals to NCS | and motor Gender/Sex F, Gender/Sex F, 4 3 97 R
symptoms in | lab for suspected latency M; Hand R, M; Hand R,
middle and CTS cutoffs L/A; L/A;
ring) symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory | Extremities | index pos; 327 index neg; | 7896 | 0.20/0.4 | 0.01/0.9 | 0.19|1. | POO | POOR
2000 Quality (Worse referrals to NCS | and motor Gender/Sex F, Gender/Sex F, 1 3 07 R
symptoms in | lab for suspected latency M; Hand R, M; Hand R,
ring and CTS cutoffs L/A; L/A;
pinky) symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
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Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory index pos; 3088 | index neg; 5135 | 0.68|0.5 | 0.45|0.7 | 1.64|0. | POO | POOR
2000 Quality (Worse referrals to NCS | and motor Gender/Sex F, Gender/Sex F, 0 2 76 R
symptoms in | lab for suspected latency M; Hand R, M; Hand R,
thumb, index, CTS cutoffs L/A; L/A;
and middle) symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory index pos; | 5717 | indexneg; | 2506 |0.63|0.5|0.77/0.4 | 1.28/0. | POO | POOR
2000 Quality (Worsening referrals to NCS | and motor Gender/Sex F, Gender/Sex F, 7 0] 58 R
symptoms at | lab for suspected latency M; Hand R, M; Hand R,
night) CTS cutoffs L/A; L/A;
symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory index pos; | 6267 | indexneg; | 1956 |0.57|0.4|0.77/0.2 | 1.01/0. | POO | POOR
2000 Quality (Worsening referrals to NCS | and motor Gender/Sex F, Gender/Sex F, 4 4 97 R
symptoms lab for suspected latency M; Hand R, M; Hand R,
during hand CTS cutoffs L/A; L/A;
work) symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
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Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory | Extremities | index pos; 5465 | index neg; 2758 | 0.62/0.5|0.72|0.4 | 1.21]0. | POO | POOR
2000 Quality (Worsening referrals to NCS | and motor Gender/Sex F, Gender/Sex F, 2 1 70 R
symptoms first | lab for suspected latency M; Hand R, M; Hand R,
thing in the CTS cutoffs L/A; L/A;
morning) symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
Bland,J.D., | Moderate | CTS Positive | 7768 East Kent sensory | Extremities | index pos; | 3024 | indexneg; | 5199 |0.58/0.4 |0.38/0.6 | 1.06/0. | POO | POOR
2000 Quality (Worsening referrals to NCS | and motor Gender/Sex F, Gender/Sex F, 4 4 97 R
symptoms lab for suspected latency M; Hand R, M; Hand R,
while driving) CTS cutoffs L/A; L/A;
symptoms; symptoms;
history; history;
fingers; fingers;
duration; duration;
Gender/Sex Gender/Sex
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS)
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 325 index neg; 520 | 0.50/0.4 | 0.35/0.5| 0.84|1. | POO | POOR
2013 Quality | (&It;6 months | adults from one nerve demographics demographics 3 8 12 R
since free of hosp referred to | conduction and and
numbness, neurophysiology | in index symptoms symptoms
tingling, or and (Nerve (Nerve
pain in the between Conduction Conduction
hands for 4+ index and Studies Studies
weeks) pinky (NCS)) (NCS))
>8ms
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Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 166 index neg; 659 |0.54/0.4|0.20/0.8 | 1.01]1. | POO | POOR
2013 Quality | (&It;7 daysin | adults from one nerve demographics demographics 7 0 00 R
the past 4 hosp referred to | conduction and and
weeks when | neurophysiology | inindex symptoms symptoms
numbness, and (Nerve (Nerve
tingling, or between Conduction Conduction
pain in the index and Studies Studies
hands pinky (NCS)) (NCS))
disturbed >8ms
sleep)
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 49 index neg; 733 |0.43/0.4 | 0.05/0.9 | 0.63|1. | POO | POOR
2013 Quality | (&It;7 daysin | adults from one nerve demographics demographics 5 2 03 R
the past 4 hosp referred to | conduction and and
weeks with neurophysiology | in index symptoms symptoms
numbness, and (Nerve (Nerve
tingling, or between Conduction Conduction
pain in the index and Studies Studies
hands) pinky (NCS)) (NCS))
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 157 index neg; 668 |0.35/0.4 | 0.13/0.7 | 0.47|1. | POO | POOR
2013 Quality | (0daysinthe | adults from one nerve demographics demographics 2 4 19 R
past 4 weeks | hosp referred to | conduction and and
when neurophysiology | inindex symptoms symptoms
numbness, and (Nerve (Nerve
tingling, or between Conduction Conduction
pain in the index and Studies Studies
hands pinky (NCS)) (NCS))
disturbed >8ms
sleep)
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 223 index neg; 661 |0.58/0.4 | 0.27|0.7 | 1.20/0. | POO | POOR
2013 Quality (0 somatic adults from one nerve occupational occupational 8 7 94 R
symptoms at hosp referred to | conduction and non- and non-
least neurophysiology | in index occupational occupational
moderately and factors (Nerve factors (Nerve
distressing in between Conduction Conduction
the past week) index and Studies Studies
pinky (NCS)) (NCS))
>8ms
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Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 233 index neg; 651 |0.53|0.4 |0.26/0.7 | 0.96|1. | POO | POOR
2013 Quality (1 somatic adults from one nerve occupational occupational 6 3 01 R
symptom at hosp referred to | conduction and non- and non-
least neurophysiology | inindex occupational occupational
moderately and factors (Nerve factors (Nerve
distressing in between Conduction Conduction
the past week) index and Studies Studies
pinky (NC9)) (NCs)
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 450 index neg; 395 |0.56/0.4 | 0.56/0.5| 1.11|0. | POO | POOR
2013 Quality (1+ years adults from one nerve demographics demographics 9 0 89 R
since free of hosp referred to | conduction and and
numbness, neurophysiology | in index symptoms symptoms
tingling, or and (Nerve (Nerve
pain in the between Conduction Conduction
hands for 4+ index and Studies Studies
weeks) pinky (NCS)) (NCS))
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 341 index neg; 484 |0.62|0.5|0.48/0.6 | 1.46/0. | POO | POOR
2013 Quality | (14-28 days in | adults from one nerve demographics demographics 3 7 77 R
the past 4 hosp referred to | conduction and and
weeks when | neurophysiology | inindex symptoms symptoms
numbness, and (Nerve (Nerve
tingling, or between Conduction Conduction
pain in the index and Studies Studies
hands pinky (NCS)) (NCS))
disturbed >8ms
sleep)
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 631 index neg; 151 |0.56/0.5 | 0.83|0.2 | 1.08/0. | POO | POOR
2013 Quality | (14-28 days in | adults from one nerve demographics demographics 4 3 73 R
the past 4 hosp referred to | conduction and and
weeks with neurophysiology | in index symptoms symptoms
numbness, and (Nerve (Nerve
tingling, or between Conduction Conduction
pain in the index and Studies Studies
hands) pinky (NCS)) (NCS))
>8ms
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Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 428 index neg; 456 |0.52/0.4 | 0.47/0.5| 0.93[1. | POO | POOR
2013 Quality (2+ somatic adults from one nerve occupational occupational 5 0 07 R
symptoms at | hosp referred to | conduction and non- and non-
least neurophysiology | inindex occupational occupational
moderately and factors (Nerve factors (Nerve
distressing in between Conduction Conduction
the past week) index and Studies Studies
pinky (NC9)) (NCs)
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 70 index neg; 775 |0.59|0.4 {0.090.9 | 1.21/0. | POO | POOR
2013 Quality | (6+ monthsto | adults from one nerve demographics demographics 6 8 98 R
&It;1 year hosp referred to | conduction and and
since free of | neurophysiology | in index symptoms symptoms
numbness, and (Nerve (Nerve
tingling, or between Conduction Conduction
pain in the index and Studies Studies
hands for 4+ pinky (NCS)) (NCS))
weeks) >8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 161 index neg; 664 |0.52|0.4|0.19/0.8 | 0.93|1. | POO | POOR
2013 Quality | (7-13 daysin | adults from one nerve demographics demographics 6 0 02 R
the past 4 hosp referred to | conduction and and
weeks when | neurophysiology | inindex symptoms symptoms
numbness, and (Nerve (Nerve
tingling, or between Conduction Conduction
pain in the index and Studies Studies
hands pinky (NCS)) (NCS))
disturbed >8ms
sleep)
Coggon,D., | Moderate | CTS Positive CTS suspected sensory index pos; index neg; 680 |0.48/0.4 | 0.12/0.8 | 0.78|1. | POO | POOR
2013 Quality | (7-13 daysin | adults from one nerve demographics demographics 5 5 04 R
the past 4 hosp referred to | conduction and and
weeks with neurophysiology | in index symptoms symptoms
numbness, and (Nerve (Nerve
tingling, or between Conduction Conduction
pain in the index and Studies Studies
hands) pinky (NCS)) (NCS))
>8ms
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Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 55 index neg; 829 |0.44/0.4 |0.05/0.9 | 0.67]1. | POO | POOR
2013 Quality | (Age; 20-29) | adults from one nerve demographics demographics 6 2 03 R
hosp referred to | conduction and and
neurophysiology | inindex symptoms symptoms
and (Nerve (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCs)
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 172 index neg; 712 |0.53/0.4 |0.19/0.8 | 0.97|1. | POO | POOR
2013 Quality | (Age; 30-39) | adults from one nerve demographics demographics 6 0 01 R
hosp referred to | conduction and and
neurophysiology | in index symptoms symptoms
and (Nerve (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCS))
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 281 index neg; 603 | 0.56/0.4 | 0.33/0.7 | 1.09/0. | POO | POOR
2013 Quality | (Age; 40-49) | adults from one nerve demographics demographics 7 0 96 R
hosp referred to | conduction and and
neurophysiology | inindex symptoms symptoms
and (Nerve (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCS)
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 281 index neg; 603 | 0.53/|0.4 | 0.32/0.6 | 0.99|1. | POO | POOR
2013 Quality | (Age; 50-59) | adults from one nerve demographics demographics 6 8 01 R
hosp referred to | conduction and and
neurophysiology | in index symptoms symptoms
and (Nerve (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NCS)) (NCS))
>8ms
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Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 95 index neg; 789 |0.56/0.4 |0.11j0.9 | 1.09|0. | POO | POOR
2013 Quality (Age; 60+) adults from one nerve demographics demographics 7 0 99 R
hosp referred to | conduction and and
neurophysiology | inindex symptoms symptoms
and (Nerve (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCs)
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 106 index neg; 778 |0.51/0.4 |0.11]0.8 | 0.89]1. | POO | POOR
2013 Quality (Being very adults from one nerve demographics demographics 6 7 02 R
clumsy due to | hosp referred to | conduction and and
hand neurophysiology | in index symptoms symptoms
symptoms in and (Nerve (Nerve
the past 4 between Conduction Conduction
weeks) index and Studies Studies
pinky (NC9)) (NCS))
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 272 index neg; 590 |0.43|0.4 | 0.25/0.6 | 0.66|1. | POO | POOR
2013 Quality | (BMI; &It;25) | adults from one nerve symptoms symptoms 1 1 22 R
hosp referred to | conduction (Nerve (Nerve
neurophysiology | inindex Conduction Conduction
and Studies Studies
between (NCS)) (NCS))
index and
pinky
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 313 index neg; 549 |0.52/|0.4 | 0.35/0.6 | 0.92|1. | POO | POOR
2013 Quality | (BMI; 25+ but | adults from one nerve symptoms symptoms 5 2 05 R
&It;30) hosp referred to | conduction (Nerve (Nerve
neurophysiology | in index Conduction Conduction
and Studies Studies
between (NCS)) (NCS))
index and
pinky
>8ms
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Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 277 index neg; 585 |0.66]0.5 | 0.40/0.7 | 1.70|0. | POO | POOR
2013 Quality (BMI; 30+) adults from one nerve symptoms symptoms 2 7 79 R
hosp referred to | conduction (Nerve (Nerve
neurophysiology | inindex Conduction Conduction
and Studies Studies
between (NCS)) (NCS))
index and
pinky
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 184 index neg; 693 |0.45|0.4 | 0.18/0.7 | 0.71]1. | POO | POOR
2013 Quality (Current adults from one nerve occupational occupational 4 5 10 R
smoker) hosp referred to | conduction and non- and non-
neurophysiology | in index occupational occupational
and factors (Nerve factors (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCS))
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 55 index neg; 829 |0.67|0.4|0.08/0.9 | 1.77|0. | POO | POOR
2013 Quality (Diabetes adults from one nerve occupational occupational 7 6 96 R
Mellitus) hosp referred to | conduction and non- and non-
neurophysiology | inindex occupational occupational
and factors (Nerve factors (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCS)
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 111 index neg; 773 |0.51/0.4 | 0.12/0.8 | 0.91]1. | POO | POOR
2013 Quality (Difficulty adults from one nerve demographics demographics 6 7 01 R
fastening hosp referred to | conduction and and
buttons or zips | neurophysiology | in index symptoms symptoms
due to hand and (Nerve (Nerve
symptoms in between Conduction Conduction
the past 4 index and Studies Studies
weeks) pinky (NCS)) (NCS))
>8ms
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Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 196 index neg; 688 |0.54/0.4 |0.220.7 | 1.01]1. | POO | POOR
2013 Quality (Difficulty adults from one nerve demographics demographics 6 8 00 R
turning taps, hosp referred to | conduction and and
using kitchen | neurophysiology | inindex symptoms symptoms
gadgets, and (Nerve (Nerve
sewing, or between Conduction Conduction
doing repairs index and Studies Studies
due to hand pinky (NCS)) (NCS))
symptoms in >8ms
the past 4
weeks)
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 26 index neg; 858 | 0.73/|0.4 | 0.04/0.9 | 2.34/0. | WEA | POOR
2013 Quality (Ethnicity; adults from one nerve demographics demographics 7 8 98 K
Other) hosp referred to | conduction and and
neurophysiology | in index symptoms symptoms
and (Nerve (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NCS)) (NCS))
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 32 index neg; 852 |0.75/0.4 | 0.05/0.9 | 2.58/0. | WEA | POOR
2013 Quality (Ethnicity; adults from one nerve demographics demographics 7 8 97 K
South Asian) | hosp referred to | conduction and and
neurophysiology | inindex symptoms symptoms
and (Nerve (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NCS)) (NCS))
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 826 index neg; 58 [0.52|0.2 |0.91/0.0 | 0.94[2. | POO | POOR
2013 Quality (Ethnicity; adults from one nerve demographics demographics 6 4 47 R
White) hosp referred to | conduction and and
neurophysiology | in index symptoms symptoms
and (Nerve (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NCS)) (NCS))
>8ms
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Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 233 index neg; 644 |0.58|0.4 |0.29/0.7 | 1.21|0. | POO | POOR
2013 Quality | (Ex-smoker) adults from one nerve occupational occupational 8 6 93 R
hosp referred to | conduction and non- and non-
neurophysiology | inindex occupational occupational
and factors (Nerve factors (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCs)
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 594 index neg; 290 |0.54/0.4 | 0.68/0.3 | 1.01/0. | POO | POOR
2013 Quality | (Gender/Sex | adults from one nerve demographics demographics 7 8 98 R
Female) hosp referred to | conduction and and
neurophysiology | in index symptoms symptoms
and (Nerve (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCS))
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 290 index neg; 594 |0.53|0.4 | 0.32/0.6 | 0.98|1. | POO | POOR
2013 Quality | (Gender/Sex | adults from one nerve demographics demographics 6 7 01 R
Male) hosp referred to | conduction and and
neurophysiology | inindex symptoms symptoms
and (Nerve (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCS)
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 120 index neg; 764 | 0.45|0.4 | 0.11/0.8 | 0.70|1. | POO | POOR
2013 Quality | (Having minor | adults from one nerve demographics demographics 5 4 06 R
accidents (e.g. | hosp referred to | conduction and and
dropping neurophysiology | in index symptoms symptoms
things) due to and (Nerve (Nerve
hand between Conduction Conduction
symptoms in index and Studies Studies
the past 4 pinky (NCS)) (NCS))
weeks) >8ms
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Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 121 index neg; 763 |0.49|0.4 |0.12/0.8 | 0.82]1. | POO | POOR
2013 Quality (Job adults from one nerve occupational occupational 5 5 03 R
dissatisfaction | hosp referred to | conduction and non- and non-
) neurophysiology | inindex occupational occupational
and factors (Nerve factors (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCs)
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 355 index neg; 529 |0.55/0.4 | 0.41]0.6 | 1.05|0. | POO | POOR
2013 Quality | (Lifting/carryi | adults from one nerve occupational occupational 7 1 97 R
ng weights 5+ | hosp referred to | conduction and non- and non-
kg in one hand | neurophysiology | in index occupational occupational
in a working and factors (Nerve factors (Nerve
day) between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCS))
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 212 index neg; 672 |0.55/0.4 | 0.24/0.7 | 1.04/0. | POO | POOR
2013 (Little choice | adults from one nerve occupational occupational 7 7 99 R
in how or hosp referred to | conduction and non- and non-
what work is | neurophysiology | inindex occupational occupational
done or in and factors (Nerve factors (Nerve
timetable and between Conduction Conduction
breaks) index and Studies Studies
pinky (NC9)) (NCS)
>8ms
Coggon,D., CTS Positive CTS suspected sensory index pos; index neg; 728 |0.50/0.4 | 0.16/0.8 | 0.86|1. | POO | POOR
2013 (Little support | adults from one nerve occupational occupational 5 1 03 R
from hosp referred to | conduction and non- and non-
supervisor or | neurophysiology | in index occupational occupational
colleagues) and factors (Nerve factors (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NCS)) (NCS))
>8ms
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Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 324 index neg; 556 |0.52|0.4 |0.36/0.6 | 0.95]1. | POO | POOR
2013 Quality (Mental adults from one nerve occupational occupational 6 2 03 R
Health; Good) | hosp referred to | conduction and non- and non-
neurophysiology | inindex occupational occupational
and factors (Nerve factors (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCs)
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 297 index neg; 583 |0.52|0.4 | 0.33/0.6 | 0.94|1. | POO | POOR
2013 Quality (Mental adults from one nerve occupational occupational 5 5 03 R
Health; hosp referred to | conduction and non- and non-
Intermediate) | neurophysiology | inindex occupational occupational
and factors (Nerve factors (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCS))
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 256 index neg; 0.58/0.4 | 0.31/0.7 | 1.18/0. | POO | POOR
2013 Quality (Mental adults from one nerve occupational occupational 8 3 94 R
Health; Poor) | hosp referred to | conduction and non- and non-
neurophysiology | inindex occupational occupational
and factors (Nerve factors (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCS)
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 460 index neg; 0.55|0.4 | 0.53|0.4 | 1.04/0. | POO | POOR
2013 Quality (Never adults from one nerve occupational occupational 7 9 96 R
smoked) hosp referred to | conduction and non- and non-
neurophysiology | in index occupational occupational
and factors (Nerve factors (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NCS)) (NCS))
>8ms
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Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 184 index neg; 700 |0.50/0.4 |0.19/0.7 | 0.86|]1. | POO | POOR
2013 Quality (Other adults from one nerve occupational occupational 5 8 04 R
Arthritis) hosp referred to | conduction and non- and non-
neurophysiology | inindex occupational occupational
and factors (Nerve factors (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCs)
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 449 index neg; 435 |0.55/0.4 | 0.52|0.5| 1.04/0. | POO | POOR
2013 Quality (Other adults from one nerve occupational occupational 7 0 96 R
repeated hosp referred to | conduction and non- and non-
movements of | neurophysiology | in index occupational occupational
wrist/fingers and factors (Nerve factors (Nerve
for >4 hours between Conduction Conduction
per working index and Studies Studies
day) pinky (NCS)) (NCS))
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 351 index neg; 533 |0.53/0.4 | 0.39/0.5| 0.96|1. | POO | POOR
2013 Quality (Pain in the adults from one nerve symptoms symptoms 6 9 03 R
elbow in the hosp referred to | conduction (Nerve (Nerve
past 4 weeks) | neurophysiology | inindex Conduction Conduction
and Studies Studies
between (NCS)) (NCS))
index and
pinky
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 439 index neg; 445 |0.50/0.4 | 0.47/0.4 | 0.87|1. | POO | POOR
2013 Quality (Pain in the adults from one nerve symptoms symptoms 3 7 15 R
neck in the hosp referred to | conduction (Nerve (Nerve
past 4 weeks) | neurophysiology | in index Conduction Conduction
and Studies Studies
between (NCS)) (NCS))
index and
pinky
>8ms
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Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 431 index neg; 453 |0.50/0.4 | 0.45/0.4 | 0.85[1. | POO | POOR
2013 Quality (Pain in the adults from one nerve symptoms symptoms 2 7 17 R
shoulder in the | hosp referred to | conduction (Nerve (Nerve
past 4 weeks) | neurophysiology | inindex Conduction Conduction
and Studies Studies
between (NCS)) (NCS))
index and
pinky
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 547 index neg; 337 |0.54/0.4 {0.62/0.3 | 0.99]1. | POO | POOR
2013 Quality (Repeated adults from one nerve occupational occupational 6 8 01 R
bending/straig | hosp referred to | conduction and non- and non-
htening of neurophysiology | in index occupational occupational
elbow for >1 and factors (Nerve factors (Nerve
hour per between Conduction Conduction
working day) index and Studies Studies
pinky (NC9)) (NCS))
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 42 index neg; 842 |0.55/0.4 | 0.05/0.9 | 1.04|1. | POO | POOR
2013 Quality | (Rheumatoid | adults from one nerve occupational occupational 6 5 00 R
Arthritis) hosp referred to | conduction and non- and non-
neurophysiology | inindex occupational occupational
and factors (Nerve factors (Nerve
between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCS)
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 454 index neg; 430 |0.54/0.4|0.52/0.4 | 1.03|0. | POO | POOR
2013 Quality (Targets, adults from one nerve occupational occupational 7 9 97 R
bonuses, or hosp referred to | conduction and non- and non-
deadlines neurophysiology | in index occupational occupational
provided by and factors (Nerve factors (Nerve
work) between Conduction Conduction
index and Studies Studies
pinky (NCS)) (NCS))
>8ms
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Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 132 index neg; 752 |0.53|0.4 |0.15/0.8 | 0.97]1. | POO | POOR
2013 Quality (Trouble adults from one nerve demographics demographics 6 5 00 R
writing or hosp referred to | conduction and and
typing due to | neurophysiology | in index symptoms symptoms
hand and (Nerve (Nerve
symptoms in between Conduction Conduction
the past 4 index and Studies Studies
weeks) pinky (NCS)) (NCS))
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 265 index neg; 619 |0.45|0.4 | 0.25/0.6 | 0.71]1. | POO | POOR
2013 Quality (Use of adults from one nerve occupational occupational 3 5 16 R
keyboard or hosp referred to | conduction and non- and non-
mouse for >4 | neurophysiology | in index occupational occupational
hours per and factors (Nerve factors (Nerve
working day) between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCS))
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 129 index neg; 755 |0.60/0.4 | 0.16/0.8 | 1.28/0. | POO | POOR
2013 Quality | (Work for>1 | adults from one nerve occupational occupational 7 7 96 R
hour per hosp referred to | conduction and non- and non-
working day | neurophysiology | inindex occupational occupational
with tools that and factors (Nerve factors (Nerve
made the between Conduction Conduction
hands/arms index and Studies Studies
vibrate) pinky (NCS)) (NCS))
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 144 index neg; 740 | 0.60/0.4 | 0.18/0.8 | 1.28/0. | POO | POOR
2013 Quality (Work with adults from one nerve occupational occupational 7 6 95 R
hand above hosp referred to | conduction and non- and non-
shoulder neurophysiology | in index occupational occupational
height for >1 and factors (Nerve factors (Nerve
hour per between Conduction Conduction
working day) index and Studies Studies
pinky (NCS)) (NCS))
>8ms

125



Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; 369 index neg; 515 |0.52|0.4 |0.41/0.5| 0.94|1. | POO | POOR
2013 Quality (Work with adults from one nerve occupational occupational 5 7 04 R
neck bent hosp referred to | conduction and non- and non-
forward for >2 | neurophysiology | in index occupational occupational
hours per and factors (Nerve factors (Nerve
working day) between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCs)
>8ms
Coggon,D., | Moderate | CTS Positive CTS suspected sensory Subjects index pos; index neg; 658 |0.55|0.4 | 0.26/0.7 | 1.07|0. | POO | POOR
2013 Quality (Work with adults from one nerve occupational occupational 7 5 98 R
neck twisted hosp referred to | conduction and non- and non-
for >.05 hours | neurophysiology | inindex occupational occupational
per working and factors (Nerve factors (Nerve
day) between Conduction Conduction
index and Studies Studies
pinky (NC9)) (NCS))
>8ms
Dale,A.M., | Moderate | CTS Positive | 1108 recruits from | sensory, |Extremities| index pos; index neg; | 1108 | 0.24/0.7 | 0.46/0.4 | 0.90|1. | POO | POOR
2011 (1) Quality (Hand Left) | 11 occupations of | motor, and Hand RIGHT, Hand RIGHT, 2 9 10 R
potential CTS risk | MUDS Hand LEFT Hand LEFT
cutoffs (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS)
Dale,A.M., | Moderate | CTS Positive | 1108 recruits from | sensory, |Extremities| index pos; index neg; | 1108 | 0.28/0.7 | 0.54/0.5 | 1.10/0. | POO | POOR
2011 (2) Quality | (Hand Right) | 11 occupations of | motor, and Hand RIGHT, Hand RIGHT, 6 1 90 R
potential CTS risk | MUDS Hand LEFT Hand LEFT
cutoffs (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
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Dale,A.M., | Moderate | CTS Positive | 1108 recruits from | sensory, | Extremities | index pos; 1108 | index neg; 1108 | 0.01/0.9 | 0.31/0.5| 0.62[1. | POO | POOR
2011 (2) Quality (Hand Left) | 11 occupations of | motor, and Hand RIGHT, Hand RIGHT, 8 0 38 R
potential CTS risk | MUDS Hand LEFT Hand LEFT

cutoffs (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS) and (NCS) and
Katz Hand Katz Hand
Diagram; Diagram;
classic or classic or
probable) probable)

Dale,A.M., | Moderate | CTS Positive | 1108 recruits from | sensory, |Extremities| index pos; 1108 | indexneg; | 1108 |0.02/0.9 | 0.69|0.5 | 1.38/0. | POO | POOR
2011 (2) Quality | (Hand Right) | 11 occupations of | motor, and Hand RIGHT, Hand RIGHT, 9 0 62 R
potential CTS risk | MUDS Hand LEFT Hand LEFT

cutoffs (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS) and (NCS) and
Katz Hand Katz Hand
Diagram; Diagram;
classic or classic or
probable) probable)
El,Miedany | Moderate | CTS Positive clinically tenosynovi | Subjects index pos; 119 index neg; 113 |0.68/0.0 | 0.44/0.2 | 0.56]2. | POO | POOR
Y., 2008 (Tenosynovitis | diagnosed CTS tis tenosynovitis tenosynovitis 9 1 69 R
) suspects; large | diagnosed (Nerve (Nerve
tenosynovitis with US; Conduction Conduction
prevalence CTS by Studies Studies
NCS (NCS); (NCS);
abnormalit AANEM AANEM
iesin referenced) referenced)
sensory,
motor, or
comparati
ve
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Franzblau,A. | Moderate | CTS Positive | 408 at risk workers | median to | Extremities | index pos; 106 index neg; 703 |0.35/0.8 | 0.26/0.9 | 2.52|0. | WEA | POOR
, 1994 (1) Quality (Distal from various ulnar Handed dom, Handed dom, 5 (0] 82 K
extremity facilities sensory non-dom; non-dom;
symptoms and peak distal and distal and
nocturnal latency of nocturnal nocturnal
symptoms) >.8ms or sympt (Nerve sympt (Nerve
>.5ms Conduction Conduction
Studies Studies
(NCS); (NCs);
>.5ms) >.5ms)
Franzblau,A. | Moderate | CTS Positive | 408 at risk workers | median to | Extremities | index pos; 408 index neg; 408 |0.20/0.8 |0.56/0.5| 1.15/0. | POO | POOR
, 1994 (1) Quality (Dominant from various ulnar Handed dom, Handed dom, 5 1 86 R
Hand) facilities sensory non-dom; non-dom;
peak distal and distal and
latency of nocturnal nocturnal
>.8ms or sympt (Nerve sympt (Nerve
>.5ms Conduction Conduction
Studies Studies
(NCS); (NCS);
>.5ms) >.5ms)
Franzblau,A. | Moderate | CTS Positive | 408 at risk workers | median to | Extremities | index pos; 408 index neg; 408 |0.15|0.8 | 0.44/0.4 | 0.86|1. | POO | POOR
, 1994 (1) Quality (Non- from various ulnar Handed dom, Handed dom, 0 9 15 R
Dominant facilities sensory non-dom; non-dom;
Hand) peak distal and distal and
latency of nocturnal nocturnal
>.8ms or sympt (Nerve sympt (Nerve
>.5ms Conduction Conduction
Studies Studies
(NCS); (NCS);
>.5ms) >.5ms)
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Franzblau,A. | Moderate | CTS Positive | 408 at risk workers | median to | Extremities | index pos; 74 index neg; 735 |0.32/0.80.230.9 | 3.18/0. | WEA | POOR
, 1994 (2) Quality (Distal from various ulnar Handed dom, Handed dom, 9 3 83 K
extremity facilities sensory non-dom; non-dom;
symptoms and peak distal and distal and
nocturnal latency of nocturnal nocturnal
symptoms) >.8ms or sympt (Nerve sympt (Nerve
>.5ms Conduction Conduction
Studies Studies
(NCS); (NCs);
>.8ms) >.8ms)
Franzblau,A. | Moderate | CTS Positive | 408 at risk workers | median to | Extremities | index pos; 408 index neg; 408 |0.10/0.9 | 0.56/0.5| 1.13|0. | POO | POOR
, 1994 (2) Quality (Dominant from various ulnar Handed dom, Handed dom, 2 1 87 R
Hand) facilities sensory non-dom; non-dom;
peak distal and distal and
latency of nocturnal nocturnal
>.8ms or sympt (Nerve sympt (Nerve
>.5ms Conduction Conduction
Studies Studies
(NCS); (NCS);
>.8ms) >.8ms)
Franzblau,A. | Moderate | CTS Positive | 408 at risk workers | median to | Extremities | index pos; 408 index neg; 408 |0.08|0.9 |0.44/0.4 | 0.87|1. | POO | POOR
, 1994 (2) Quality (Non- from various ulnar Handed dom, Handed dom, 0 9 13 R
Dominant facilities sensory non-dom; non-dom;
Hand) peak distal and distal and
latency of nocturnal nocturnal
>.8ms or sympt (Nerve sympt (Nerve
>.5ms Conduction Conduction
Studies Studies
(NCS); (NCS);
>.8ms) >.8ms)
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Gomes,l., | Moderate | CTS Positive 2535 patients sensory, | Extremities| indexpos; | 2130 | indexneg; | 1777 |0.45/0.6 | 0.62|0.5| 1.26/0. | POO | POOR
2006 Quality | (Age; 40-60) | referred for NCS | motor, and Gender/Sex F, Gender/Sex F, 8 1 74 R
from 5 facilities mixed M; BMI30+; M; BMI30+;
nerve Age40-60; Age40-60;
cutoffs Paresthesia; Paresthesia;

Pain; Sensory Pain; Sensory
sympt; weak; sympt; weak;
night; atrophy night; atrophy
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)

Gomes,l., | Moderate | CTS Positive 2535 patients sensory, | Extremities | index pos; 762 index neg; 3145 | 0.60[0.6 | 0.30|0.8 | 2.31|0. | WEA | POOR
2006 Quality (BMI; 30+) referred for NCS | motor, and Gender/Sex F, Gender/Sex F, 6 7 81 K
from 5 facilities mixed M; BMI30+; M; BMI30+;
nerve Age40-60; Age40-60;
cutoffs Paresthesia; Paresthesia;

Pain; Sensory Pain; Sensory
sympt; weak; sympt; weak;
night; atrophy night; atrophy
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Gomes,l., | Moderate | CTS Positive 2535 patients sensory, | Extremities | index pos; | 2948 | index neg; 959 | 0.44/0.7 | 0.85/0.3 | 1.23/0. | POO | WEAK
2006 Quality | (Gender/Sex | referred for NCS | motor, and Gender/Sex F, Gender/Sex F, 7 1 48 R
Female) from 5 facilities mixed M; BMI30+; M; BMI30+;
nerve Age40-60; Age40-60;
cutoffs Paresthesia; Paresthesia;
Pain; Sensory Pain; Sensory
sympt; weak; sympt; weak;
night; atrophy night; atrophy
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Gomes,l., | Moderate | CTS Positive 2535 patients sensory, | Extremities | index pos; 959 index neg; | 2948 | 0.23|0.5 | 0.15/0.6 | 0.48|1. | POO | POOR
2006 Quality | (Gender/Sex | referred for NCS | motor, and Gender/Sex F, Gender/Sex F, 6 9 23 R
Male) from 5 facilities mixed M; BMI30+; M; BMI30+;
nerve Age40-60; Age40-60;
cutoffs Paresthesia; Paresthesia;
Pain; Sensory Pain; Sensory
sympt; weak; sympt; weak;
night; atrophy night; atrophy
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Gomes,l., | Moderate | CTS Positive 2535 patients sensory, | Extremities | index pos; | 3092 | index neg; 815 |0.42/0.7 | 0.85/0.2 | 1.12/0. | POO | POOR
2006 Quality | (Pain; upper | referred for NCS | motor, and Gender/Sex F, Gender/Sex F, 1 4 63 R
limb) from 5 facilities mixed M; BMI30+; M; BMI30+;
nerve Age40-60; Age40-60;
cutoffs Paresthesia; Paresthesia;
Pain; Sensory Pain; Sensory
sympt; weak; sympt; weak;
night; atrophy night; atrophy
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Gomes,l., | Moderate | CTS Positive 2535 patients sensory, | Extremities | indexpos; | 3006 | index neg; 901 |0.45/0.8 |0.89/0.3| 1.28/0. | POO | WEAK
2006 Quality | (Paresthesia; | referred for NCS | motor, and Gender/Sex F, Gender/Sex F, 1 1 37 R
upper limb) from 5 facilities mixed M; BMI30+; M; BMI30+;
nerve Age40-60; Age40-60;
cutoffs Paresthesia; Paresthesia;
Pain; Sensory Pain; Sensory
sympt; weak; sympt; weak;
night; atrophy night; atrophy
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Gomes,l., | Moderate | CTS Positive 2535 patients sensory, | Extremities | index pos; | 3161 | index neg; 746 | 0.44/0.8 |0.92/0.2 | 1.24/0. | POO | WEAK
2006 Quality (Sensory referred for NCS | motor, and Gender/Sex F, Gender/Sex F, 3 6 32 R
Symptoms; from 5 facilities mixed M; BMI30+; M; BMI30+;
hand) nerve Age40-60; Aged0-60;
cutoffs Paresthesia; Paresthesia;
Pain; Sensory Pain; Sensory
sympt; weak; sympt; weak;
night; atrophy night; atrophy
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Gomes,l., | Moderate | CTS Positive 2535 patients sensory, | Extremities | index pos; 1926 | indexneg; | 1981 |0.52/0.7 | 0.66/0.6 | 1.69/0. | POO | POOR
2006 Quality (Worsening referred for NCS | motor, and Gender/Sex F, Gender/Sex F, 4 1 56 R
symptoms at from 5 facilities mixed M; BMI30+; M; BMI30+;
night) nerve Age40-60; Aged0-60;
cutoffs Paresthesia; Paresthesia;
Pain; Sensory Pain; Sensory
sympt; weak; sympt; weak;
night; atrophy night; atrophy
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Katz,J.N., | Moderate | CTS Positive | CTS symptomatic | referenced | Subjects index pos; 54 index neg; 24 |0.46/0.7 | 0.83/0.4 | 1.38/0. | POO | WEAK
1991 Quality | (Occupation; subjects at one | motor and Occupation Occupation 9 0 42 R
exposed to hospital sensory (Nerve (Nerve
pinching, latency Conduction Conduction
grasping, wrist cutoffs Studies Studies
flexion, or (NCS)) (NCS))
vibration)
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LoJ.K.,, Moderate | CTS Positive charts of all motor, Subjects index pos; 17 index neg; 331 |0.35/0.5|0.04/0.9 | 0.58|1. | POO | POOR
2002 Quality | (Employment; | patients suspected | mixed, employment; employment; 1 4 03 R
Disability) | of CTS referred to | sensory referral referral
outpatient EDS lab |  nerve source (Nerve source (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Lo,J.K., Moderate | CTS Positive charts of all motor, Subjects index pos; 220 index neg; 128 |0.45/0.4 | 0.58|0.3 | 0.85|]1. | POO | POOR
2002 Quality | (Employment; | patients suspected | mixed, employment; employment; 5 2 32 R
Employed) | of CTS referred to | sensory referral referral
outpatient EDS lab |  nerve source (Nerve source (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Lo,J K, Moderate | CTS Positive charts of all motor, Subjects index pos; 35 index neg; 313 |0.40/0.5|0.08/0.8 | 0.71|1. | POO | POOR
2002 Quality | (Employment; | patients suspected | mixed, employment; employment; 0 8 04 R
Homemaker) | of CTS referred to | sensory referral referral
outpatient EDS lab |  nerve source (Nerve source (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Lo,J.K,, Moderate | CTS Positive charts of all motor, Subjects index pos; 56 index neg; 292 |0.77|0.5 | 0.25/0.9 | 3.50/0. | WEA | POOR
2002 Quality | (Employment; | patients suspected | mixed, employment; employment; 7 3 80 K
Retired) of CTS referred to | sensory referral referral
outpatient EDS lab nerve source (Nerve source (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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LoJ.K.,, Moderate | CTS Positive charts of all motor, Subjects index pos; 7 index neg; 341 |0.14/0.5|0.01/0.9 | 0.18]1. | POO | POOR
2002 Quality | (Employment; | patients suspected | mixed, employment; employment; 1 7 03 R
Student) of CTS referred to | sensory referral referral
outpatient EDS lab |  nerve source (Nerve source (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Lo,J.K., Moderate | CTS Positive charts of all motor, Subjects index pos; 3 index neg; 345 |0.33|0.5|0.01/0.9 | 0.53|1. | POO | POOR
2002 Quality | (Employment; | patients suspected | mixed, employment; employment; 1 9 01 R
Unemployed) | of CTS referred to | sensory referral referral
outpatient EDS lab |  nerve source (Nerve source (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Lo,J K, Moderate | CTS Positive charts of all motor, Subjects index pos; 10 index neg; 338 | 0.60/0.5|0.04/0.9 | 1.59/0. | POO | POOR
2002 Quality | (Employment; | patients suspected | mixed, employment; employment; 2 8 99 R
Unknown) | of CTS referred to | sensory referral referral
outpatient EDS lab |  nerve source (Nerve source (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Lo,J.K,, Moderate | CTS Positive charts of all motor, Subjects index pos; 50 index neg; 298 |0.56/0.5|0.17/0.8 | 1.35/0. | POO | POOR
2002 Quality (Referral; patients suspected | mixed, employment; employment; 3 8 95 R
Family of CTS referred to | sensory referral referral
Physician) | outpatient EDS lab nerve source (Nerve source (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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LoJ.K.,, Moderate | CTS Positive charts of all motor, Subjects index pos; 69 index neg; 279 |0.45|0.5|0.18/0.7 | 0.86|]1. | POO | POOR
2002 Quality (Referral; patients suspected | mixed, employment; employment; 1 9 04 R
Hand Clinic) | of CTS referred to | sensory referral referral
outpatient EDS lab |  nerve source (Nerve source (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Lo,J.K., Moderate | CTS Positive charts of all motor, Subjects index pos; 4 index neg; 344 |0.00]0.5 | 0.00/0.9 | 0.00|1. | POO | POOR
2002 Quality (Referral; patients suspected | mixed, employment; employment; 1 8 02 R
Neurology) | of CTS referred to | sensory referral referral
outpatient EDS lab |  nerve source (Nerve source (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Lo,J K, Moderate | CTS Positive charts of all motor, Subjects index pos; 10 index neg; 338 |0.20/0.5|0.01/0.9 | 0.26|1. | POO | POOR
2002 Quality (Referral; patients suspected | mixed, employment; employment; 1 6 03 R
Other) of CTS referred to | sensory referral referral
outpatient EDS lab |  nerve source (Nerve source (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Lo,J.K,, Moderate | CTS Positive charts of all motor, Subjects index pos; 5 index neg; 343 |0.40/0.5|0.01/0.9 | 0.71]1. | POO | POOR
2002 Quality (Referral; patients suspected | mixed, employment; employment; 1 8 01 R
Physiatry) | of CTS referred to | sensory referral referral
outpatient EDS lab nerve source (Nerve source (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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LoJ.K.,, Moderate | CTS Positive charts of all motor, Subjects index pos; 10 index neg; 338 |0.60/0.5|0.04/0.9 | 1.59|0. | POO | POOR
2002 Quality (Referral; patients suspected | mixed, employment; employment; 2 8 99 R
Rheumatology | of CTS referred to | sensory referral referral
outpatient EDS lab |  nerve source (Nerve source (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
MacDermid, | Moderate | CTS Positive | referred to clinic various | Extremities | index pos; 42 index neg; 42 10.36/0.5|0.42|0.4 | 0.74]1. | POO | POOR
J.C., 1997 Quality (Hand for CTS symptoms | nerves and numb; pain; numb; pain; 0 4 33 R
Symptoms compressi night sympt; night sympt;
Only) on hand only hand only
measurem (Nerve (Nerve
ents Conduction Conduction
Studies Studies
(NCS), (NCS),
Electromyogr Electromyogr
aphy (EMG), aphy (EMG),
and Clinical and Clinical
Diagnosis) Diagnosis)
MacDermid, | Moderate | CTS Positive | referred to clinic various | Extremities | index pos; 48 index neg; 36 |0.75/1.0 | 1.00/0.7 | 4.00[0. | WEA | STRONG
J.C., 1997 Quality (Numbness; | for CTS symptoms | nerves and numb; pain; numb; pain; 0 5 00 K
frequent) compressi night sympt; night sympt;
on hand only hand only
measurem (Nerve (Nerve
ents Conduction Conduction
Studies Studies
(NCS), (NCS),
Electromyogr Electromyogr
aphy (EMG), aphy (EMG),
and Clinical and Clinical
Diagnosis) Diagnosis)
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MacDermid, | Moderate | CTS Positive | referred to clinic various | Extremities | index pos; 71 index neg; 13 | 0.49|0.9 | 0.97/0.2 | 1.30/0. | POO | MODER
J.C., 1997 Quality (Pain; for CTS symptoms | nerves and numb; pain; numb; pain; 2 5 11 R ATE
frequent) compressi night sympt; night sympt;
on hand only hand only
measurem (Nerve (Nerve
ents Conduction Conduction
Studies Studies
(NCS), (NCS),
Electromyogr Electromyogr
aphy (EMG), aphy (EMG),
and Clinical and Clinical
Diagnosis) Diagnosis)
MacDermid, | Moderate | CTS Positive | referred to clinic various | Extremities | index pos; 39 index neg; 45 10.69/0.8 | 0.75/0.7 | 3.00/0. | WEA | WEAK
J.C., 1997 Quality (Worsening | for CTS symptoms | nerves and numb; pain; numb; pain; 0 5 33 K
symptoms at compressi night sympt; night sympt;
night) on hand only hand only
measurem (Nerve (Nerve
ents Conduction Conduction
Studies Studies
(NCS), (NCS),
Electromyogr Electromyogr
aphy (EMG), aphy (EMG),
and Clinical and Clinical
Diagnosis) Diagnosis)
Makanji,H.S. | Moderate | CTS Positive referred CTS DML and | Subjects index pos; 55 index neg; 33 |0.69/0.1 [0.58/0.2 | 0.79]1. | POO | POOR
,2014 Quality | (Gender/Sex suspects DSL with Gender/Sex F, Gender/Sex F, 8 6 59 R
Female) referenced M; tobacco M:; tobacco
normal use (yes); use (no);
values thenar thenar
atrophy; atrophy;
thumb thumb
abduction abduction
weakness weakness
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Makanji,H.S. | Moderate | CTS Positive referred CTS DML and | Subjects index pos; 33 index neg; 55 10.82/0.30.42/0.7 | 1.59|0. | POO | POOR
, 2014 Quality | (Gender/Sex suspects DSL with Gender/Sex F, Gender/Sex F, 1 4 79 R
Male) referenced M; tobacco M; tobacco
normal use (yes); use (no);
values thenar thenar
atrophy; atrophy;
thumb thumb
abduction abduction
weakness weakness
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Makanji,H.S. | Moderate | CTS Positive referred CTS DML and | Subjects index pos; 5 index neg; 83 |0.80/0.2 | 0.06/0.9 | 1.42|0. | POO | POOR
, 2014 Quality | (Tobacco Use) suspects DSL with Gender/Sex F, Gender/Sex F, 7 6 98 R
referenced M; tobacco M; tobacco
normal use (yes); use (no);
values thenar thenar
atrophy; atrophy;
thumb thumb
abduction abduction
weakness weakness
(Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Pastare,D., | Moderate | CTS Positive | 66 CTS suspected | sensory, | Extremities | index pos; 66 index neg; 31 |0.82/0.4|0.76/0.5| 1.65/0. | POO | WEAK
2009 Quality (Clinical patients referred to | motor, and clinical clinical 5 4 44 R
Diagnosis; 2 Neuro lab in LINT diagnosis, 2+ diagnosis, 2+
or more Singapore hosp cutoffs sympt (Nerve sympt (Nerve
symptoms) Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Taylor- Moderate | CTS Positive clinically motor, Subjects index pos; 139 index neg; 72 |0.57|0.4|0.65/0.3 | 0.98/1. | POO | POOR
Gjevre,R.M., | Quality (Bilateral diagnosed CTS mixed, Gender/Sex; Gender/Sex; 2 3 04 R
2010 Symptoms) suspects referred | sensory bilateral; bilateral;
for NCS nerve dominance; dominance;
latency hand (Nerve hand (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS)) (NCS))
Taylor- Moderate | CTS Positive clinically motor, Subjects index pos; 20 index neg; 191 |0.60/0.4 | 0.10/0.9 | 1.12/0. | POO | POOR
Gjevre,R.M., | Quality (Dominant diagnosed CTS mixed, Gender/Sex; Gender/Sex; 3 1 99 R
2010 Hand; Left) suspects referred sensory bilateral; bilateral;
for NCS nerve dominance; dominance;
latency hand (Nerve hand (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS)) (NCS))
Taylor- Moderate | CTS Positive clinically motor, Subjects index pos; 191 index neg; 20 |0.57|0.4 {0.90/0.0 | 0.99[1. | POO | POOR
Gjevre,R.M., | Quality (Dominant diagnosed CTS mixed, Gender/Sex; Gender/Sex; 0 9 12 R
2010 Hand; Right) | suspects referred | sensory bilateral; bilateral;
for NCS nerve dominance; dominance;
latency hand (Nerve hand (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS)) (NCS))
Taylor- Moderate | CTS Positive clinically motor, Subjects index pos; 156 index neg; 55 10.56/0.4 |0.73/0.2 | 0.96/1. | POO | POOR
Gjevre,R.M., | Quality | (Gender/Sex diagnosed CTS mixed, Gender/Sex; Gender/Sex; 0 4 12 R
2010 Female) suspects referred | sensory bilateral; bilateral;
for NCS nerve dominance; dominance;
latency hand (Nerve hand (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS)) (NCS))
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Taylor- Moderate | CTS Positive clinically motor, Subjects index pos; 55 index neg; 156 |0.60[0.4 [ 0.27|0.7 | 1.12[0. | POO | POOR
Gjevre,R.M., | Quality | (Gender/Sex diagnosed CTS mixed, Gender/Sex; Gender/Sex; 4 6 96 R
2010 Male) suspects referred | sensory bilateral; bilateral;
for NCS nerve dominance; dominance;
latency hand (Nerve hand (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS)) (NCS))
Taylor- Moderate | CTS Positive clinically motor, Subjects index pos; 29 index neg; 182 |0.69/0.4 | 0.17|0.9 | 1.650. | POO | POOR
Gjevre,R.M., | Quality (Hand Left) diagnosed CTS mixed, Gender/Sex; Gender/Sex; 5 0 93 R
2010 suspects referred sensory bilateral; bilateral;
for NCS nerve dominance; dominance;
latency hand (Nerve hand (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS)) (NCS))
Taylor- Moderate | CTS Positive clinically motor, Subjects index pos; 43 index neg; 168 |0.51/0.4 [ 0.18/0.7 | 0.78]1. | POO | POOR
Gjevre,R.M., | Quality | (Hand Right) | diagnosed CTS mixed, Gender/Sex; Gender/Sex; 1 7 07 R
2010 suspects referred sensory bilateral; bilateral;
for NCS nerve dominance; dominance;
latency hand (Nerve hand (Nerve
cutoffs Conduction Conduction
referenced Studies Studies
(NCS)) (NCS))
Taylor- Moderate | CTS Positive clinically motor, | Extremities | index pos; 72 index neg; 350 |0.38/0.5|0.14/0.8 | 0.67|1. | POO | POOR
Gjevre,R.M., | Quality (Non- diagnosed CTS mixed, symptomatic symptomatic 1 0 08 R
2010 Symptomatic | suspects referred sensory hands (Nerve hands (Nerve
Hand) for NCS nerve Conduction Conduction
latency Studies Studies
cutoffs (NCS)) (NCS))
referenced
Taylor- Moderate | CTS Positive clinically motor, | Extremities | index pos; 350 index neg; 72 |0.49|0.6 |0.86/0.2 | 1.08|0. | POO | POOR
Gjevre,R.M., | Quality | (Symptomatic | diagnosed CTS mixed, symptomatic symptomatic 3 0] 67 R
2010 Hand) suspects referred sensory hands (Nerve hands (Nerve
for NCS nerve Conduction Conduction
latency Studies Studies
cutoffs (NCS)) (NCS))
referenced
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Witt,J.C., | Moderate | CTS Positive referred CTS various Subjects index pos; 65 index neg; 19 10.22|0.4 |0.58/0.1 | 0.69]2. | POO | POOR
2004 Quality (Clinical suspects NCS clinical clinical 7 5 78 R
diagnosis) parameters diagnosis diagnosis
as needed (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Yagci,l., Moderate | CTS Positive | DPN PATIENT motor, Subjects index pos; 14 index neg; 33 |0.79/0.6 | 0.50/0.8 | 4.17|0. | WEA | POOR
2010 Quality (Gender/Sex POPULATION mixed, Gender/Sex F, Gender/Sex F, 7 8 57 K
Female) referred to EDS sensory M (Nerve M (Nerve
lab nerve Conduction Conduction
cutoffs Studies Studies
referenced (NCS); (NCS);
AANEM AANEM
referenced) referenced)
Yagci,l., Moderate | CTS Positive | DPN PATIENT motor, Subjects index pos; 33 index neg; 14 10.33/0.2 |0.50/0.1 | 0.57]4. | POO | POOR
2010 Quality (Gender/Sex POPULATION mixed, Gender/Sex F, Gender/Sex F, 1 2 17 R
Male) referred to EDS sensory M (Nerve M (Nerve
lab nerve Conduction Conduction
cutoffs Studies Studies
referenced (NCS); (NCS);
AANEM AANEM
referenced) referenced)
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TABLE 16: LOW QUALITY STUDIES- PICO 2 (HISTORY INTERVIEW TOPICS VERSUS REFERENCE STANDARD)

Glowacki,K. Low CTS 167 clinically | motor and | Extremities | index pos; 136 index neg; 91 | 0.90/0.0 | 0.58|0.1 | 0.72]2.2 | POO | POO
A., 1996 Quality Positive | diagnosed CTS | sensory workers non-workers 3 9 2 R R
(Workers' | surgical patients | latency comp comp
Compensat cutoff (Surgical (Surgical
ion) values Relief of Relief of
Symptoms; Symptoms;
resolved or resolved or
improved) improved)
Khosrawi,S., Low CTS ALL median to Subjects index pos; 40 index neg; 60 | 0.28/0.8 | 0.58/0.6 | 1.62|0.6 | POO | POO
2012 Quality Positive PREGNANT ulnar clinical clinical 7 4 6 R R
(Clinical WOMEN cutoffs symptoms symptoms
Symptoms) referenced (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS)) (NCS))
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META-ANALYSES
FIGURE 7: EDS AANEM VERSUS FEMALE GENDER/SEX
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FIGURE 8: EDS AANEM VERSUS MALE GENDER/SEX
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IMAGING GUIDELINE RECOMMENDATIONS

A. HAND-HELD NERVE CONDUCTION STUDY (NCS)
Limited evidence supports that a hand-held nerve conduction study (NCS) device
might be used for the diagnosis of carpal tunnel syndrome.

Strength of Recommendation: Limited Evidence ok

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 or diagnostic test or the evidence is
insufficient or conflicting and does not allow a recommendation for or against the intervention.

Rationale

There was one moderate quality study (Tan, 2012) evaluating the use of a hand-held NCS device
for the diagnosis of CTS. This study showed that a handheld NCS device can rule in or rule out
the diagnosis of CTS, in patients with typical symptoms of CTS, using EDS following AANEM
criteria as the reference standard. The hand-held NCS device closely parallels the severity of
disease compared with the neurological assessment as well.

Risks and Harms of Implementing this Recommendation

The user should be aware of the limitations and specific utility of these devices. They should not
be used in patients that have symptoms or signs that might suggest an alternative diagnosis or in
patients who have weakness or atrophy. Use of the hand-held NCS device in those with
alternative diagnosis to CTS or motor deficit may result in missed or delayed diagnosis.

Future Research
More high quality studies are needed to confirm the utility of this method in comparisoned to
electrodiagnostic studies.

B. MRI
Moderate evidence supports not routinely using MRI for the diagnosis of carpal
tunnel syndrome.

Ykk

Strength of Recommendation: Moderate Evidence

Description: 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.

Rationale

There was one high quality study (Jarvik, 2002) evaluating MRI for the diagnosis of CTS.
Findings on MRI had a weak or poor association as a rule out test for CTS as compared to a
classic or probable hand pain diagram and nerve conduction study. Only severe fascicular
swelling, severe flexor tenosynovitis, or severe increased muscle signal had a strong association
with CTS, suggesting that MRI would be insensitive in identifying the diagnosis of CTS in the
majority of patients in whom these findings would be unlikely to be present.

146



Risks and Harms of Implementing this Recommendation
There are no known harms associated with implementing these recommendations.

Future Research

In order for imaging modalities to be effective in diagnosis of CTS consensus on the optimal
location for the measurements and threshold values for parameters such as cross-sectional area
are required.

C. DIAGNOSTIC ULTRASOUND
Limited evidence supports not routinely using ultrasound for the diagnosis of
carpal tunnel syndrome.

Strength of Recommendation: Limited Evidence ok

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 or diagnostic test or the evidence is
insufficient or conflicting and does not allow a recommendation for or against the intervention.

Rationale

There were five high quality (Naranjo, 2007; Moran, 2009; Ziswiler, 2005; Wong, 2004; Claes,
2013) and seven moderate quality studies (Abdel Ghaffar, 2012; Dejaco, 2013; Fowler, 2014;
Hashemi, 2009; Moghtaderi, 2012; Nakamichi, 2002; Pastare, 2009) evaluating ultrasound for
the diagnosis of CTS compared with EDS as the reference standard. These studies showed
conflicting results regarding the utility of ultrasound (US) as either a rule in or rule out test in the
diagnosis of CTS. In general, there was variation between the studies for the cut-off value for
making the diagnosis or for exclusion of CTS. The ideal location for measuring the cross-
sectional area (CSA) of the median nerve for indicating the diagnosis of CTS also varied
between studies. There is a general agreement that a CSA greater than 12-13 mm is strongly
correlated with EDS. As a rule out study for CTS, there is a strong correlation with CSA below
8 mm. One moderate quality (Abdel Ghaffar, 2012) and one low quality study (Mallouhi, 2006)
suggest that a US measurement of nerve hypervascularity may have a strong association as a rule
out study for CTS.

Risks and Harms of Implementing this Recommendation
There are no known harms associated with implementing these recommendations.

Future Research

In order for imaging modalities to be effective in diagnosis of CTS consensus on the optimal
location for the measurements and threshold values for parameters such as cross-sectional area
are required. Further high quality studies are needed to determine the utility of hypervascularity
of the median nerve by ultrasound in the diagnosis of CTS.
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STUDY QUALITY TABLE OF IMAGING MODALITIES

TABLE 17. DIAGNOSTIC QUALITY EVALUATIONS

Representative Clear Detailed Reference Standard Other
Study Pop lation Selection |Enough to Identifies Target Blinding Bias? Inclusion||Strength
Pu Criteria Replicate Condition '
Abdel Ghaffar,M.K., Includ Moderate
2012 ® ® ® 0 D @ INCIUOE 5 ality
1B§§I5<enbaugh,R.D., ‘. ¢ ‘. ¢ ¢ ¢ Include |Low Quality
Claes,F., 2013 ® ® ® [ ® /@ iinclude |High Quality |
Dejaco,C., 2013 ‘. ‘. ‘. ¢ ‘. ¢ Include (I\?/Il?aciiet?te
Deniz,F.E., 2012 i@ o ® o ® i@ |Iinclude |Low Quality |
Fowler,J.R., 2014 Include Moderate
JR., ® ® L @ ® @ Quality
Franzblau,A., 1994 |i@ ® ® o ® l@ [include |High Quality |
Glowacki,K.A., 199 |\@ ® ® o [ i@ |Iinclude |Low Quality |
Hashemi,A.-H., 2009 ‘. ‘. O o ‘. ‘. Include gll?;?tr;te
JarvikJ.G., 2002 |i@ ® ® o ® l@ [include |High Quality |
Kang,E.K., 2008 ‘. ‘. ‘. 0 o ‘. Include g'f;?{;te
[Kaul,M.P, 2002 i@ ® ® o o i@ linclude [Low Quality |
ILo,J.K., 2002 ® ® ® [ lo i@ linclude [Low Quality |
[Mallouhi,A., 2006 |/@ ® o o ™ lo  Jiinclude [Low Quality |
[Missere,M., 1999 i@ &S ® o [ ld  |Iinclude |Low Quality |
Moghtaderi,A., 2012 ‘. ) ’. ) ‘. ‘. Include I\Qﬂl?;?t?te
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Representative Clear Detailed Reference Standard Other
Study Pop lation Selection |Enough to Identifies Target Blinding Bias? Inclusion||Strength
Pu Criteria Replicate Condition '
[Moran,L., 2009 ® ® ® [ ® i@ [include |High Quality |
. Moderate
Nakamichi,K., 2002 ‘. 0 ’. o ‘. @ |/Include Quality
INaranjo,A.,, 2007 |i@ ® ® o ® i@ [Include |High Quality |
Moderate
Pastare,D., 2009 ‘. ‘. ‘. o O ‘. Include Quality
Sheean,G.L., 1995 |i@ o ® [ o i@ linclude [Low Quality |
Smith, T., 1998 ® ® ® o o i@ linclude [Low Quality |
Moderate
Stalberg,E., 2000 ‘. ‘. ‘. o ‘. @ |/Include Quality
Moderat
Swen,W.A., 2001 ‘. ‘. ‘. O ‘. ‘. Include Qlj)al(iatrje
oo Moderate
Szopinski,K., 2011 ‘. 0 ‘. o ‘. Include Quality
Moderat
Tan,S.V., 2012 ‘. ‘. ‘. 0 ‘. Include Qlj’alftr;e
Moderate
Weber,R.A., 2000 ‘. ¢ ‘. ¢ ‘. ‘. Include Quality
Moderate
Werner,R.A., 1994 ‘. ‘. ‘. o ‘. @ |/Include Quality
Moderat
Werner,R.A., 1995 ‘. 0 ‘. o ‘. @ |/Include Qlj)altiet?e
\Wong,S.M, 2004 i@ ® ® o ® i@ [include |High Quality |
. Mod
Yazdchi,M., 2012 ‘. ) ‘. o ‘. @ |/Include Qlj)aliet?te
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Representative Clear Detailed Reference Standard Other
Study Population Selection |Enough to Identifies Target Blinding Bias? Inclusion||Strength
P Criteria Replicate Condition '
[Ziswiler,H.R., 2005 |i@ ® ® [ ® i@ [include |High Quality |
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RESULTS
SUMMARY OF DATA FINDINGS

TABLE 18: SUMMARY OF FINDINGS- INDEX TEST VERSUS AANEM REFERENCED EDS

LR + LR -
[ ] >10 <0.1 In "STRONG" agreement with the reference standard
[ ] >5but <10 | >0.1 but <0.2 |In "MODERATE" agreement with the reference standard
) >2and<5 | >0.2 but<0.5 |In "WEAK" agreement with the reference standard
O <2 >0.5 In "POOR" agreement with the reference standard
High Quality Moderate Quality
=S =
N = I~y o <
S|~|w bS] S =
N |4 | 4 ~ ~
2 [ | & : 5 =
<| NN 2| = a
21=1=12 = o
v | v 2 @©
% c|le| § 3 ‘%’
Index Test RuleinfOut | 2 | S | S| =2 e a Meta-Analysis
Hand held NCS RULEIN L ah NA
RULE OUT [ g ] NA
Ultrasound; CSA inlet; >9mm sq RULEIN O 9 NA
RULE OUT 9 (™ NA
. . RULE IN NA
Ultrasound; CSA proximal inlet; >10mm sq e 4
RULE OUT (™ [« ] NA

Table only displays index tests with more than one article of supporting evidence

Authors with parenthetical numbers indicate a change in EDS method/threshold, alternate limbs, or alternate examiner
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TABLE 19: SUMMARY OF FINDINGS- INDEX TEST VERSUS GENERAL EDS METHODS

LR + LR -
[ ] >10 <0.1 In "STRONG" agreement with the reference standard
[ ] >5but <10 | >0.1 but <0.2 |In "MODERATE" agreement with the reference standard
) >2and<5 | >0.2 but<0.5 |In "WEAK" agreement with the reference standard
O <2 >0.5 In "POOR" agreement with the reference standard
Moderate Quality | Low Quality
~
i
o
o~
¥ ©
= g
& S
© <
o S
o 2
= ©
Index Test Rule In/Out < = Meta-Analysis
RULE IN NA
Ultrasound; nerve edema e e
RULE OUT ) ) NA
RULE IN NA
Ultrasound; nerve hypervascularization e e
RULE OUT [ ] [ ] NA
Table only displays index tests with more than one article of supporting evidence
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DETAILED DATA FINDINGS

TABLE 20: HIGH QUALITY STUDIES- PICO 3 (IMAGING MODALITIES VERSUS REFERENCE STANDARD)

Claes,F., High | CTS Positive clinically at least 2 of 4 Subjects index pos; 89 index neg; 67 0.97/0.34 | 0.66/0.88 | 5.73|0.38 | MODERATE WEAK
2013 Quality | (Ultrasound; | diagnosed CTS | abnormal EDS CSA (Nerve CSA (Nerve
CSA inlet) suspects parameters Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Franzblau,A., | High | CTS Positive | manufacturing confirmed Subjects index pos; 34 index neg; 48 0.26/0.88 | 0.60/0.63 | 1.61]|0.64 POOR POOR
1994 (1) Quality (Current workers in median CPT (Nerve CPT (Nerve
Perception | Michigan with | mononeuropathy Conduction Conduction
Threshold complaints of by NCS only Studies Studies
(CPT)) CTS (NCS); (NCS);
>.5ms) >.5ms)
Franzblau,A., | High | CTS Positive | manufacturing | median to ulnar | Subjects index pos; 35 index neg; 48 0.11/0.96 | 0.67|0.60 | 1.66|0.56 POOR POOR
1994 (2) Quality (Current workers in sensory peak CPT (Nerve CPT (Nerve
Perception | Michigan with | latency of >.5ms Conduction Conduction
Threshold complaints of Studies Studies
(CPT)) CTS (NCS); (NCS);
>.5ms and >.5ms and
Clinical Clinical
Symptoms) Symptoms)
Jarvik,J.G., High | CTS Positive | CTS suspects | median to ulnar | Subjects index pos; index neg; AR 0.92/0.28 | 1.28/|0.29 POOR WEAK
2002 Quality | (Any MRI | from5sitesin | sensory peak MRI MRI
abnormality) Seattle and mixed nerve parameters parameters
latency (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)

153




Jarvik,J.G., High | CTS Positive | CTS suspects | median to ulnar | Subjects index pos; index neg; AR 0.58/0.72 | 2.07/0.58 WEAK POOR
2002 Quality | (Anysevere | from5sitesin | sensory peak MRI MRI
MRI Seattle and mixed nerve parameters parameters
abnormality) latency (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)
Jarvik,J.G., High | CTS Positive | CTS suspects | median to ulnar | Subjects index pos; index neg; AR 0.45|0.76 | 1.88]0.72 POOR POOR
2002 Quality (MRI; from 5sitesin | sensory peak MRI MRI
Bowing of Seattle and mixed nerve parameters parameters
flexor latency (Nerve (Nerve
retinaculum) Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)
Jarvik,J.G., High | CTS Positive | CTS suspects | median to ulnar | Subjects index pos; index neg; AR 0.77/0.00 | 0.77/0.60 POOR POOR
2002 Quality | (MRI; Deep | from 5 sites in sensory peak MRI MRI
palmar Seattle and mixed nerve parameters parameters
bursitis) latency (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)
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Jarvik,J.G., High | CTS Positive | CTS suspects | median to ulnar | Subjects index pos; index neg; AR 0.74/0.44 | 1.32/0.59 POOR POOR
2002 Quality (MRI; from 5sitesin | sensory peak MRI MRI
Fascicular Seattle and mixed nerve parameters parameters
swelling) latency (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)
Jarvik,J.G., High | CTS Positive | CTS suspects | median to ulnar | Subjects index pos; . index neg; AR 0.43|0.16 | 0.51[3.56 POOR POOR
2002 Quality | (MRI; Fatin | from5sitesin | sensory peak MRI MRI
the carpal Seattle and mixed nerve parameters parameters
tunnel) latency (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)
Jarvik,J.G., High CTS Positive | CTS suspects | median to ulnar | Subjects index pos; . index neg; AR 0.59|0.33 | 0.88|1.24 POOR POOR
2002 Quality (MRI; from 5 sites in sensory peak MRI MRI
Flattening of Seattle and mixed nerve parameters parameters
median latency (Nerve (Nerve
nerve) Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)
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Jarvik,J.G., High | CTS Positive | CTS suspects | median to ulnar | Subjects index pos; index neg; AR 0.60/0.54 | 1.30[0.74 POOR POOR
2002 Quality | (MRI; Flexor | from 5sitesin | sensory peak MRI MRI
tenosynovitis) Seattle and mixed nerve parameters parameters
latency (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)
Jarvik,J.G., High | CTS Positive | CTS suspects | median to ulnar | Subjects index pos; index neg; AR 0.88/0.39 | 1.44/0.31 POOR WEAK
2002 Quality (MRI; from 5sitesin | sensory peak MRI MRI
Increased Seattle and mixed nerve parameters parameters
median nerve latency (Nerve (Nerve
signal) Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)
Jarvik,J.G., High | CTS Positive | CTS suspects | median to ulnar | Subjects index pos; index neg; AR 0.10/0.96 | 2.50[0.94 WEAK POOR
2002 Quality (MRI; from 5 sites in sensory peak MRI MRI
Increased Seattle and mixed nerve parameters parameters
muscle latency (Nerve (Nerve
signal) Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)
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Jarvik,J.G., High | CTS Positive | CTS suspects | median to ulnar | Subjects index pos; index neg; AR 0.03/0.98 | 1.50/0.99 POOR POOR
2002 Quality | (MRI; Severe | from 5sitesin | sensory peak MRI MRI
bowing of Seattle and mixed nerve parameters parameters
flexor latency (Nerve (Nerve
retinaculum) Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)
Jarvik,J.G., High | CTS Positive | CTS suspects | median to ulnar | Subjects index pos; . index neg; AR 0.09/0.88 | 0.75[1.03 POOR POOR
2002 Quality | (MRI; Severe | from 5sitesin | sensory peak MRI MRI
deep palmar Seattle and mixed nerve parameters parameters
bursitis) latency (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)
Jarvik,J.G., High | CTS Positive | CTS suspects | median to ulnar | Subjects index pos; . index neg; AR 0.11/2.00 | 10.00/0.89| STRONG POOR
2002 Quality | (MRI; Severe | from 5 sites in sensory peak MRI MRI
fascicular Seattle and mixed nerve parameters parameters
swelling) latency (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)
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Jarvik,J.G., High | CTS Positive | CTS suspects | median to ulnar | Subjects index pos; index neg; AR 0.08/0.89 | 0.73|1.03 POOR POOR
2002 Quality | (MRI; Severe | from 5sitesin | sensory peak MRI MRI
flattening of Seattle and mixed nerve parameters parameters
median latency (Nerve (Nerve
nerve) Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)
Jarvik,J.G., High | CTS Positive | CTS suspects | median to ulnar | Subjects index pos; index neg; AR 0.00/1.00 | 10.00/1.00| STRONG POOR
2002 Quality | (MRI; Severe | from 5sitesin | sensory peak MRI MRI
flexor Seattle and mixed nerve parameters parameters
tenosynovitis) latency (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)
Jarvik,J.G., High | CTS Positive | CTS suspects | median to ulnar | Subjects index pos; index neg; AR 0.02/0.92 | 0.25[1.07 POOR POOR
2002 Quality | (MRI; Severe | from 5 sites in sensory peak MRI MRI
level of fat in Seattle and mixed nerve parameters parameters
the carpal latency (Nerve (Nerve
tunnel) Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)
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Jarvik,J.G., High | CTS Positive | CTS suspects | median to ulnar | Subjects index pos; index neg; AR 0.30/0.85 | 2.00/0.82 WEAK POOR
2002 Quality (MRI; from 5sitesin | sensory peak MRI MRI
Severely Seattle and mixed nerve parameters parameters
increased latency (Nerve (Nerve
median nerve Conduction Conduction
signal) Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)
Jarvik,J.G., High | CTS Positive | CTS suspects | median to ulnar | Subjects index pos; index neg; AR 0.01/1.00 |10.00/0.99| STRONG POOR
2002 Quality (MRI; from 5sitesin | sensory peak MRI MRI
Severely Seattle and mixed nerve parameters parameters
increased latency (Nerve (Nerve
muscle Conduction Conduction
signal) Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Katz and Katz
Hand Hand
Diagram; Diagram;
classic or classic or
probable) probable)
Moran,L., High | CTS Positive 46 CTS motor, mixed, |Extremities | index pos; 55 index neg; 15 0.78|0.53 | 0.86]0.40 | 1.43|0.35 POOR WEAK
2009 Quality | (Ultrasound, suspected Sensory nerve CSAvia?2 CSAvia2
CSA inlet; | manual workers cutoffs formulas and formulas and
Automatic (catering and referenced cutoffs cutoffs
Tracing; cleaning) (Nerve (Nerve
>11mm sq) referred to Conduction Conduction
ortho dept Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Moran,L., High CTS Positive 46 CTS motor, mixed, | Extremities | index pos; 32 index neg; 38 0.94/0.47 | 0.60/0.90 | 6.00|0.44 | MODERATE WEAK
2009 Quality | (Ultrasound,; suspected Sensory nerve CSA via 2 CSA via 2
CSA inlet; | manual workers cutoffs formulas and formulas and
Automatic (catering and referenced cutoffs cutoffs
Tracing; cleaning) (Nerve (Nerve
>13mm sq) referred to Conduction Conduction
ortho dept Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Moran,L., High | CTS Positive 46 CTS motor, mixed, | Extremities| index pos; 32 index neg; 38 0.97/0.50 | 0.62/0.95 |12.40/0.40| STRONG WEAK
2009 Quality | (Ultrasound; suspected Sensory nerve CSAvia?2 CSAvia2
CSAinlet; | manual workers cutoffs formulas and formulas and
Elipse (catering and referenced cutoffs cutoffs
Formula; cleaning) (Nerve (Nerve
>12.3mm sq) referred to Conduction Conduction
ortho dept Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Moran,L., High | CTS Positive 46 CTS motor, mixed, |Extremities | index pos; 57 index neg; 13 0.81/0.69 | 0.92|0.45 | 1.67/0.18 POOR MODERATE
2009 Quality | (Ultrasound; suspected Sensory nerve CSAvia?2 CSAvia2
CSA inlet; | manual workers cutoffs formulas and formulas and
Elipse (catering and referenced cutoffs cutoffs
Formula; cleaning) (Nerve (Nerve
>9.8mm sq) referred to Conduction Conduction
ortho dept Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High | CTS Positive | 68 patients with ROC curve | Extremities | index pos; 75 index neg; 30 0.84/0.43 | 0.79]0.52 | 1.64/0.41 POOR WEAK
2007 Quality | (Ultrasound; | suspected CTS determined us us
bowing of cutoffs locations; locations;
flexor nerve nerve
retinaculum) swelling swelling
combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Naranjo,A., High | CTS Positive | 68 patients with ROC curve | Extremities | index pos; 17 index neg; 88 0.76/0.24 | 0.16/0.84 | 1.02|1.00 POOR POOR
2007 Quality | (Ultrasound; | suspected CTS determined us us
compression cutoffs locations; locations;
in nerve nerve
longitudinal swelling swelling
view) combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High | CTS Positive | 68 patients with ROC curve | Extremities | index pos; 75 index neg; 30 0.84/0.43 | 0.79/0.52 | 1.64/0.41 POOR WEAK
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>10mm sq) nerve nerve
swelling swelling
combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High | CTS Positive | 68 patients with ROC curve Extremities | index pos; 58 index neg; 47 0.88|0.38 | 0.64[0.72 | 2.28|0.50 WEAK POOR
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>11mm sq) nerve nerve
swelling swelling
combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Naranjo,A., High | CTS Positive | 68 patients with ROC curve | Extremities | index pos; 47 index neg; 58 0.94/0.38 | 0.55/0.88 | 4.58|0.51 WEAK POOR
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>12mm sq) nerve nerve
swelling swelling
combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High | CTS Positive | 68 patients with ROC curve Extremities | index pos; 33 index neg; 72 1.00/0.35 | 0.41]1.00 |10.00/0.59, STRONG POOR
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>13mm sq) nerve nerve
swelling swelling
combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High | CTS Positive | 68 patients with ROC curve Extremities | index pos; 22 index neg; 83 1.00/0.30 | 0.28|1.00 |10.00/0.73| STRONG POOR
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>14mm sq) nerve nerve
swelling swelling
combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Naranjo,A., High | CTS Positive | 68 patients with ROC curve | Extremities | index pos; 22 index neg; 83 1.00/0.30 | 0.28|1.00 | 10.00[0.73| STRONG POOR
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>15mm sq) nerve nerve
swelling swelling
combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High | CTS Positive | 68 patients with ROC curve Extremities | index pos; 11 index neg; 94 1.00/0.27 | 0.14/1.00 |10.00/0.86 STRONG POOR
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>16mm sq) nerve nerve
swelling swelling
combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High | CTS Positive | 68 patients with ROC curve Extremities | index pos; 99 index neg; 6 0.80/0.83 | 0.99/0.20 | 1.23]|0.06 POOR STRONG
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>8mm sq) nerve nerve
swelling swelling
combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Naranjo,A., High | CTS Positive | 68 patients with ROC curve | Extremities | index pos; 82 index neg; 23 0.84/0.52 | 0.86/0.48 | 1.66|0.29 POOR WEAK
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>9.7mm sq) nerve nerve
swelling swelling
combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High | CTS Positive | 68 patients with ROC curve Extremities | index pos; index neg; AR 0.86/0.40 | 1.44/|0.34 POOR WEAK
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>9.7mm sq nerve nerve
and BCTQ swelling swelling
>3) combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High | CTS Positive | 68 patients with ROC curve Extremities | index pos; index neg; AR 0.94/0.40 | 1.56/0.16 POOR MODERATE
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>9.7mm sq nerve nerve
and bowing swelling swelling
of flexor combinations combinations
retinaculum) to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Naranjo,A., High | CTS Positive | 68 patients with ROC curve | Extremities | index pos; index neg; AR 1.00[0.25 | 1.33]0.00 POOR STRONG
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>9.7mm sq nerve nerve
and swelling swelling
compression combinations combinations
in to physical to physical
longitudinal tests (Nerve tests (Nerve
view) Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High | CTS Positive | 68 patients with ROC curve Extremities | index pos; index neg; AR 0.84/0.38 | 1.34/0.43 POOR WEAK
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>9.7mm sq nerve nerve
and Phalen swelling swelling
Test) combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High | CTS Positive | 68 patients with ROC curve Extremities | index pos; index neg; AR 0.93/0.43 | 1.62/0.18 POOR MODERATE
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>9.7mm sq nerve nerve
and symptom swelling swelling
duration >24 combinations combinations
months) to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Naranjo,A., High | CTS Positive | 68 patients with ROC curve | Extremities | index pos; index neg; . AR 0.86/0.40 | 1.43|0.36 POOR WEAK
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>9.7mm sq nerve nerve
and Tinel swelling swelling
Sign) combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High | CTS Positive | 68 patients with ROC curve Extremities | index pos; index neg; AR 1.00/0.67 | 2.99/0.00 WEAK STRONG
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>9.7mm sq, nerve nerve
neg Tinel swelling swelling
Sign, and neg combinations combinations
Phalen Test) to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High | CTS Positive | 68 patients with ROC curve Extremities | index pos; index neg; AR 0.87|0.36 | 1.35|0.38 POOR WEAK
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>9.7mm sq, nerve nerve
pos Tinel swelling swelling
Sign, and pos combinations combinations
Phalen Test) to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Naranjo,A., High | CTS Positive | 68 patients with ROC curve | Extremities | index pos; 93 index neg; 12 0.83|0.75 | 0.96/0.36 | 1.50/0.10 POOR MODERATE
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA inlet; cutoffs locations; locations;
>9mm sq) nerve nerve
swelling swelling
combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High | CTS Positive | 68 patients with ROC curve | Extremities | index pos; 65 index neg; 40 0.89/0.45 | 0.73/0.72 | 2.59|0.38 WEAK WEAK
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA max; cutoffs locations; locations;
>11.5mm sq) nerve nerve
swelling swelling
combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High | CTS Positive | 68 patients with ROC curve Extremities | index pos; 56 index neg; 49 0.91/0.41 | 0.64/0.80 | 3.19|0.45 WEAK WEAK
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA outlet; cutoffs locations; locations;
>11.5mm sq) nerve nerve
swelling swelling
combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Naranjo,A., High | CTS Positive | 68 patients with ROC curve | Extremities | index pos; 70 index neg; 35 0.86/0.43 | 0.75/0.60 | 1.88|0.42 POOR WEAK
2007 Quality | (Ultrasound; | suspected CTS determined us us
CSA cutoffs locations; locations;
proximal nerve nerve
inlet; swelling swelling
>10.1mm sq) combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Naranjo,A., High | CTS Positive | 68 patients with ROC curve Extremities | index pos; 65 index neg; 40 0.80/0.30 | 0.65]0.48 | 1.25/0.73 POOR POOR
2007 Quality | (Ultrasound; | suspected CTS determined us us
flattening cutoffs locations; locations;
index) nerve nerve
swelling swelling
combinations combinations
to physical to physical
tests (Nerve tests (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Tan,S.V., |Moderate | CTS Positive | limbs of 100 at least 2 Extremities | index pos; index neg; AR 0.85/0.90 | 8.50/0.17 | MODERATE | MODERATE
2012 (1) Quality | (Hand held | CTS suspects | abnormal EDS hand held hand held
NCS parameters NCS (Nerve NCS (Nerve
(Examiner 1)) Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
Tan,S.V., Moderate | CTS Positive | limbs of 100 at least 2 Extremities | index pos; index neg; AR 0.84/0.89 | 7.64/0.18 | MODERATE | MODERATE
2012 (2) Quality | (Hand held CTS suspects | abnormal EDS hand held hand held
NCS parameters NCS (Nerve NCS (Nerve
(Examiner 2)) Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced) referenced)
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Wong,S.M., High | CTS Positive 120 CTS sensory and | Extremities | index pos; 121 index 72 0.92/0.68 | 0.83/0.83 | 4.89|0.21 WEAK WEAK
2004 Quality | (Ultrasound, suspects motor latency US CSA>.9 neg;US CSA
CSA referred to one cutoffs (Nerve >.9 (Nerve
proximal hospital Conduction Conduction
inlet; >10mm Studies Studies
sq) (NCS); (NCS);
AANEM AANEM
referenced) referenced)
Wong,S.M., High | CTS Positive 120 CTS sensory and | Extremities | index pos; 150 index 43 0.83|0.77 | 0.93/0.56 | 2.10/0.13 WEAK MODERATE
2004 Quality | (Ultrasound,; suspects motor latency US CSA >.9 neg;US CSA
CSA referred to one cutoffs (Nerve >.9 (Nerve
proximal hospital Conduction Conduction
inlet; >9mm Studies Studies
sq) (NCS); (NCS);
AANEM AANEM
referenced) referenced)
Ziswiler,H.R.,| High | CTS Positive 71CTS motor and Extremities | index pos; 67 index neg; 34 0.94/0.59 | 0.82/0.83 | 4.91|0.22 WEAK WEAK
2005 Quality | (Ultrasound,; suspects sensory latency CSA max; CSA max;
CSA max; referred to cutoff values various various
>10mm sq) | outpatient clinic cutoff levels cutoff levels
in Switzerland (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Rated and Rated
Signs and Signs and
Symptoms) Symptoms)
Ziswiler,H.R.,| High | CTS Positive 71 CTS motor and Extremities | index pos; 43 index neg; 58 0.98|0.38 | 0.54/0.96 |12.38|0.48| STRONG WEAK
2005 Quality | (Ultrasound; suspects sensory latency CSA max; CSA max;
CSA max; referred to cutoff values various various
>11mmsq) | outpatient clinic cutoff levels cutoff levels
in Switzerland (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Rated and Rated
Signs and Signs and
Symptoms) Symptoms)
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Ziswiler,H.R.,| High | CTS Positive 71 CTS motor and Extremities | index pos; 34 index neg; 67 1.00/0.34 | 0.44|1.00 | 10.00/0.56| STRONG POOR
2005 Quality | (Ultrasound, suspects sensory latency CSA max; CSA max;
CSA max; referred to cutoff values various various
>12mm sq) | outpatient clinic cutoff levels cutoff levels
in Switzerland (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Rated and Rated
Signs and Signs and
Symptoms) Symptoms)
Ziswiler,H.R., | High | CTS Positive 71 CTS motor and Extremities | index pos; 24 index neg; 7 1.00/0.30 | 0.31J1.00 |10.00/0.69, STRONG POOR
2005 Quality | (Ultrasound; suspects sensory latency CSA max; CSA max;
CSA max; referred to cutoff values various various
>13mm sqg) | outpatient clinic cutoff levels cutoff levels
in Switzerland (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Rated and Rated
Signs and Signs and
Symptoms) Symptoms)
Ziswiler,H.R., | High CTS Positive 71 CTS motor and Extremities | index pos; 20 index neg; 81 1.00/0.28 | 0.26|1.00 |10.00/0.74| STRONG POOR
2005 Quality | (Ultrasound; suspects sensory latency CSA max; CSA max;
CSA max; referred to cutoff values various various
>14mm sq) | outpatient clinic cutoff levels cutoff levels
in Switzerland (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Rated and Rated
Signs and Signs and
Symptoms) Symptoms)
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Ziswiler,H.R.,| High | CTS Positive 71 CTS motor and Extremities | index pos; 96 index neg; 5 0.80/0.80 | 0.99/0.17 | 1.20|0.07 POOR STRONG
2005 Quality | (Ultrasound,; suspects sensory latency CSA max; CSA max;
CSA max; referred to cutoff values various various
>6mm sq) | outpatient clinic cutoff levels cutoff levels
in Switzerland (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Rated and Rated
Signs and Signs and
Symptoms) Symptoms)
Ziswiler,H.R.,| High | CTS Positive 71 CTS motor and Extremities | index pos; 93 index neg; 8 0.82|0.75 | 0.97|0.26 | 1.32/0.10 POOR STRONG
2005 Quality | (Ultrasound,; suspects sensory latency CSA max; CSA max;
CSA max; referred to cutoff values various various
>7mmsq) | outpatient clinic cutoff levels cutoff levels
in Switzerland (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Rated and Rated
Signs and Signs and
Symptoms) Symptoms)
Ziswiler,H.R.,| High | CTS Positive 71 CTS motor and Extremities | index pos; 80 index neg; 21 0.88/0.62 | 0.90[0.57 | 2.06/|0.18 WEAK MODERATE
2005 Quality | (Ultrasound; suspects sensory latency CSA max; CSA max;
CSA max; referred to cutoff values various various
>8mm sqg) | outpatient clinic cutoff levels cutoff levels
in Switzerland (Nerve (Nerve
Conduction Conduction
Studies Studies
(NCS); (NCS);
AANEM AANEM
referenced referenced
and Rated and Rated
Signs and Signs and
Symptoms) Symptoms)
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Ziswiler,H.R.,
2005

High
Quality

CTS Positive
(Ultrasound,;
CSA max;
>9mm sq)

71 CTS
suspects
referred to
outpatient clinic
in Switzerland

motor and
sensory latency
cutoff values

Extremities

index pos;
CSA max;
various
cutoff levels
(Nerve
Conduction
Studies
(NCS);
AANEM
referenced
and Rated
Signs and
Symptoms)

74

index neg;
CSA max;
various
cutoff levels
(Nerve
Conduction
Studies
(NCS);
AANEM
referenced
and Rated
Signs and
Symptoms)

27

0.91/0.59

0.86/0.70

2.82/0.20

WEAK

WEAK
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TABLE 21: MODERATE QUALITY STUDIES- PICO 3 (IMAGING MODALITIES VERSUS REFERENCE STANDARD)

Abdel Modera CTS Positive 41 suspected motor, | Extremities | index pos; US | 40 index neg; US 13 | 0.950.2 | 0.79/0.6 | 1.98]0.3 POOR WEAK
Ghaffar,M.K te (Ultrasound,; CTS patients mixed, factors (Nerve factors (Nerve 3 0 5
., 2012 Quality | bowing of flexor | from one hosp sensory Conduction Conduction
retinaculum) nerve Studies (NCS)) Studies (NCS))
cutoffs
referenced
Abdel Modera CTS Positive 41 suspected motor, | Extremities | index pos; US | 48 index neg; US 5 0.94/0.4 | 0.94/0.4 | 1.56/0.1 POOR MODERA
Ghaffar,M.K te (Ultrasound; CSA | CTS patients mixed, factors (Nerve factors (Nerve 0 0 6 TE
., 2012 Quality | inlet; >11mmsq) | from one hosp sensory Conduction Conduction
nerve Studies (NCS)) Studies (NCS))
cutoffs
referenced
Abdel Modera CTS Positive 41 suspected motor, | Extremities | index pos; US | 42 index neg; US 11 | 0.95/0.2 | 0.83/0.6 | 2.08|0.2 | WEAK WEAK
Ghaffar,M.K te (Ultrasound; nerve | CTS patients mixed, factors (Nerve factors (Nerve 7 0 8
., 2012 Quality edema) from one hosp sensory Conduction Conduction
nerve Studies (NCS)) Studies (NCS))
cutoffs
referenced
Abdel Modera CTS Positive 41 suspected motor, | Extremities | index pos; US | 49 index neg; US 4 0.96/0.7 | 0.98|0.6 | 2.45/0.0 | WEAK STRONG
Ghaffar,M.K te (Ultrasound; nerve |  CTS patients mixed, factors (Nerve factors (Nerve 5 0 3
., 2012 Quality | hypervascularizati | from one hosp sensory Conduction Conduction
on) nerve Studies (NCS)) Studies (NCS))
cutoffs
referenced
Dejaco,C., | Modera CTS Positive 135 patients with | ranked as | Extremities | index pos; US index neg; US AR 0.94/0.5 | 2.090.1 | WEAK MODERA
2013 te (Ultrasound; CSA | suspected CTS; | CTS by CSA levels CSA levels 5 2 TE
Quality difference asymptomatic | neurologist (Clinical (Clinical
between CsL and | hands included | based on Diagnosis and Diagnosis and
CsP; >2.5mm sq) NCS and Nerve Nerve
clinical Conduction Conduction
assessment Studies (NCS); Studies (NCS);
>90% >90%
neurologist neurologist

confidence)

confidence)
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Dejaco,C., | Modera CTS Positive 135 patients with | ranked as | Extremities | index pos; US index neg; US AR 0.42|0.9 | 5.89|0.6 | MODERA POOR
2013 te (Ultrasound; CSA | suspected CTS; | CTS by CSA levels CSA levels 3 3 TE
Quality difference asymptomatic | neurologist (Clinical (Clinical
between CsL and | hands included | based on Diagnosis and Diagnosis and
CsP; >6.5mm sq) NCS and Nerve Nerve
clinical Conduction Conduction
assessment Studies (NCS); Studies (NCS);
>90% >90%
neurologist neurologist
confidence) confidence)
Dejaco,C., | Modera CTS Positive 135 patients with | ranked as | Extremities | index pos; US index neg; US AR 0.96/0.3 | 1.41/0.1 POOR MODERA
2013 te (Ultrasound; CSA | suspected CTS; CTS by CSA levels CSA levels 2 1 TE
Quality difference asymptomatic | neurologist (Clinical (Clinical
between CsR and | hands included | based on Diagnosis and Diagnosis and
CsP; >1.5mm sq) NCS and Nerve Nerve
clinical Conduction Conduction
assessment Studies (NCS); Studies (NCS);
>90% >90%
neurologist neurologist
confidence) confidence)
Dejaco,C., | Modera CTS Positive 135 patients with | ranked as | Extremities | index pos; US index neg; US AR 0.52|0.9 | 7.30/0.5 | MODERA POOR
2013 te (Ultrasound; CSA | suspected CTS; CTS by CSA levels CSA levels 3 2 TE
Quality difference asymptomatic | neurologist (Clinical (Clinical
between CsR and | hands included | based on Diagnosis and Diagnosis and
CsP; >5.5mm sq) NCS and Nerve Nerve
clinical Conduction Conduction
assessment Studies (NCS); Studies (NCS);
>90% >90%
neurologist neurologist
confidence) confidence)
Dejaco,C., | Modera CTS Positive 135 patients with | ranked as | Extremities | index pos; US index neg; US AR 0.93/0.1 | 1.11j0.4 POOR WEAK
2013 te (Ultrasound; CSA | suspected CTS; | CTS by CSA levels CSA levels 7 4
Quality difference asymptomatic | neurologist (Clinical (Clinical
between CsS and | hands included | based on Diagnosis and Diagnosis and
CsP; >.5mm sq) NCS and Nerve Nerve
clinical Conduction Conduction
assessment Studies (NCS); Studies (NCS);
>90% >90%
neurologist neurologist

confidence)

confidence)
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Dejaco,C., | Modera CTS Positive 135 patients with | ranked as | Extremities | index pos; US index neg; US AR 0.36]0.9 | 7.74/0.6 | MODERA POOR
2013 te (Ultrasound; CSA | suspected CTS; | CTS by CSA levels CSA levels 5 7 TE
Quality difference asymptomatic | neurologist (Clinical (Clinical
between CsSand | hands included | based on Diagnosis and Diagnosis and
CsP; >5.5mm sq) NCS and Nerve Nerve
clinical Conduction Conduction
assessment Studies (NCS); Studies (NCS);
>90% >90%
neurologist neurologist
confidence) confidence)
Dejaco,C., | Modera CTS Positive 135 patients with | ranked as | Extremities | index pos; US index neg; US AR 0.360.9 | 4.330.7 | WEAK POOR
2013 te (Ultrasound; CSA | suspected CTS; CTS by CSA levels CSA levels 2 0]
Quality Inlet (CsS); asymptomatic | neurologist (Clinical (Clinical
>12.8mm sq) hands included | based on Diagnosis and Diagnosis and
NCS and Nerve Nerve
clinical Conduction Conduction
assessment Studies (NCS); Studies (NCS);
>90% >90%
neurologist neurologist
confidence) confidence)
Dejaco,C., | Modera CTS Positive 135 patients with | ranked as | Extremities | index pos; US index neg; US AR 0.90/0.4 | 1.63|0.2 POOR WEAK
2013 te (Ultrasound; CSA | suspected CTS; CTS by CSA levels CSA levels 5 2
Quality Inlet (CsS); asymptomatic | neurologist (Clinical (Clinical
>8.8mm sq) hands include