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The Alternative Title is



Disclosures

None



Goals

Carpal tunnel
How to diagnose it
What is the CTS-6?
Do you need nerve studies?





What’s New???

Netter’s Atlas



1854: Sir James Paget

2024



1854: Sir James Paget
1880: Putnam
37 pts

1893: Schultz
“acroparesthesia”

1950: 12 cases of carpal tunnel surgery

1950: George Phalen

1924:Galloway
First CTR

1946: Cannon and Love
“Tardy Median Palsy”



George Phalen

JBJS. 32-A, 1950

JAMA. 1951 JBJS. 48-A, 1966

Four cases

654 hands



Carpal Tunnel Diagnosis

A CLINICAL diagnosis
History
Physical

Telephone diagnosis



Carpal Tunnel

Most common compression neuropathy
Female > Male
Numbness in the Median N distribution
NIGHT Pain and Numbness
Aggravated by

driving a car
talking on the phone
reading the newspaper



Carpal Tunnel

400,000 CTS surgeries/yr
2 Billion dollars/year



Thenar Muscles Sensory Distribution

Median Nerve

Grant’s AtlasNetter’s Atlas



Physical Exam:
Sensation

2 PPD-late finding Semmes-Weinstein
Early detection



Physical Exam. Motor Testing



Phalen’s Tinel’s



Physical Exam

***Durkan’s
Durkan  JBJS 1991



Differential Diagnosis: Cervical Disc Disease

Hoppenfeld



Differential Diagnosis

Lacertus Syndrome
(Pronator Syndrome)

Lalonde



Electrodiagnostic Studies (EDS)

What are they?
Indications
Are they needed for idiopathic CTS?



EDS

2 components
NCV: nerve evaluation
EMG: evaluate resting membrane potential

Purpose
Confirmatory
Screening tool



Clinical Use

Carpal tunnel (CTS)
Cubital tunnel (CUTS)
Cervical Radiculopathy
Peripheral Nerve Injury



EDS: How good are they?

CTS Testing
Sensitivity:82-85%
Specificity:95-99%

False Neg:10-20%



Cubital Tunnel (CUTS)

CUTS Testing
Sensitivity:37-86%
Specificity:>95%



Sensitivity

For both CTS/CUTS

NCV>>EMG



EDS

Average cost:$1,000
Extra visits
Delay in treatment (3-4 mos)



What’s a CTS-6?



CTS-6:Diagnostic Questionnaire 

JBJS: 2008
Brent Graham



CTS-6: Diagnostic Questionnaire





CTS-6:
6 parts with points

History/symptoms
2 parts

Physical
4 parts

>12 pts: CTS



CTS-6



Reliability of CTS-6

Medical students
Hand Occupational Therapists
Hand Surgeons
“substantial agreement” in exams

Grandizio, et al  JHS .2022



Diagnostic Testing



2016

986 pages



2016



JHS:2023



2016



Who orders EDS?

Primary Care:25%
Neurology:13%
Orthopedics:11%
Hand Surgeons:9%
PM&R:6%
Rheum:2%
Other:16%



Hand Society Survey

JHS, 2022



ASSH Survey:770 Hand Surgeons

26%: require EDS prior to office visit
56%: routinely order EDS if not done

82% require EDX before an office visit
38%: feel CPG are appropriate
43%: don’t know what the guidelines recommend 





Ultrasound                  v.                    EDS





Median Nerve Size Normal:  <10 mm
Prominent : 10-14 mm
Abnormal:  >14 mm

2

2

2

JBJS:2014





Ultrasound and a positive CTS-6





Ultrasound CSA correlates with EDS Severity

Normal <10 mm 2

Mild: 10-12 mm 2

Moderate: 12-14 mm 2

Severe:  >14mm 2



Ultrasound v. EDS

1.8 fewer medical visits
Surgery: 3-4 weeks earlier





Future Developments?





Improve Pt. Care



The Value Equation

Michael Porter







CTS-6 Physical Exam

Tinel’s Phalen’s

Durkan’s

Motor Exam

Sensation



Rules v. Guidelines?



My thoughts

Classic CTS story and exam: CTS-6 

If you do EDS: NCV > EMG



EDS:EMG

Cervical Disc disease 
? Neuropathy 

Diabetes
ALS

Nerve Injury 
Recurrent nerve compression
Failed surgery
Unclear clinical picture

AIN Palsy

Hand Clinics, 2022

Hoppenfeld



Conclusions

CTS: most common neuropathy
A CLINICAL diagnosis
Role of CTS-6
EDS testing: 

? Added expense
Delay in surgery

? Ultrasound + CTS-6



CTS-6





Robert.VanDemarkjr@sanfordhealth.org
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