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Objectives
• Understand relevant anatomy of the carpal tunnel

• Carpal tunnel diagnosis

• Indications for surgery

• Expected outcomes?



Carpal Tunnel Syndrome

• Most common upper extremity 
entrapment neuropathy

• Prevalence is 5% of general 
population

• $2 billion annual medical costs

• >500,000 carpal tunnel 
releases done annually



Anatomy

• Carpal tunnel
• -Carpal bones dorsally

• -Transverse carpal ligament  
volarly

• Deep to palmaris longus

• Contains
• - Median nerve

• - 9 flexor tendons
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Anatomy

• Anomalies Exist

• Berrettini Connection
• - Ulnar to Median nerve



Risk Factors
• Strong Evidence

• - Increased BMI

• - High hand/wrist repetition rate

• Moderate Evidence
• - Assembly line work

• - Computer work

• - Gardening

• - Rheumatoid Arthritis

• Rare: tumors, aberrant anatomy

• Physiology: DM, alcoholism, inflammatory



History

• Intermittent numbness, 
tingling, and pain in the 
median nerve distribution

• Nocturnal symptoms

• Driving, reading a book, 
holding a phone

• Severe disease – constant 
numbness and thenar 
weakness, dropping things 



Physical Exam

• Sensibility testing
• - Two point discrimination
• - Monofilament testing

• Strength testing:
• - Thenar atrophy
• - Thumb palmar abduction

• Provocative Tests
• - Tinels
• - Phalens
• - Durkans
• - Combined
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Thumb Motion



Tinels

• The Tinel sign is elicited by tapping or 
percussing on the distal wrist crease over 
the median nerve

• Jules Tinel
• - French Neurologist
• - The Sign of Tingling in Lesions of 

Peripheral Nerves – Oct 1915

• Paul Hoffman
• - German physiologist
• - On a Method of Evaluating the 

Success of a Nerve Suture – Mar 
1915

• Trotter and Davies
• - First commented 1909 that 

sensations elicited distal to the 
point of nerve resection are referred to 
the area or point of nerve 
resection



Phalens

• George Phalen
• - Credited with coming up 

with “carpal tunnel 
syndrome”

• - 3 diagnostic criteria
• - Hypoesthesia in median     

nerve

• - Positive tinel sign at the 
wrist crease

• - Positive wrist flexion-test 
(Phalens)



Phalens
• In performing the so called wrist-

flexion test, the patient is asked to 
hold their forearms vertically and 
allow both hands to drop into 
complete flexion at the wrist for 
approximately one minute. In this 
position the median nerve is 
squeezed between the proximal 
edge of the transverse carpal 
ligament and the adjacent flexor 
tendons ad radius. Maintaining 
this position for a long time 
eventually causes numbness and 
tingling over the distribution of the 
median nerve
• - Phalen 1950



Durkans

• JA Durkan 1991
• - New test for the diagnosis of 

carpal tunnel

• - Consists of application of 
direct pressure on the 
carpal tunnel and the 
underlying median nerve



CTS-6 Tool



Diagnosis

• Physical exam

• Electrodiagnostic Studies

• MRI

• Ultrasound



Nerve Conduction Studies
• Can be useful adjunct 

• Reference point for recurrences

• Gives severity

• Can pick up missed cubital 
tunnel



MRI

• Can calculate the 
circumferential surface area 
(CSA) both proximal and distal 
to carpal tunnel
• - Area >15mm2 indicative of 

carpal tunnel

• - Area >19mm2 proximal 
indicates severe



Ultrasound
• Similar to MRI with evaluation of circumferential surface area

• Less expensive/quicker

• Ability to test dynamic posture of nerve



Red Flag Symptoms

• Weakness without sensory 
symptoms

• Weakness and atrophy in 
multiple distributions

• Bulbar symptoms
• - Tongue fasciculations, 

speech swallowing 
difficulties

• Progressively bilateral/global 
sx



ALS

• Sx often start in the extremities

• Progressive motor impairment

• Upper motor neuron and lower motor neuron findings
• - UMN: increased DTRs, spastic paralysis, increased tone

• - LMN: decreased DTRs, atrophy, flaccid paralysis, fasciculations

• EMG/MRI CSF studies can be used to adjunct



More Red Flag Symptoms



Amyloidosis

• Present in 10% of men age 50 
and older and women 60 and 
older undergoing carpal tunnel 
surgery

• Carpal tunnel presents 
bilaterally years before cardiac 
and multisystem involvement

• Early diagnosis is better



Treatments

• Role for prevention
• - Physical activity



Treatment

• Non-operative
• - Strong support for uses of 

wrist braces

• - Neutral brace 



Treatment

• Oral Pain Medications
• - NSAIDS, gabapentin 

(moderate evidence to 
suggest no benefit)

• - Oral steroids (moderate 
evidence to suggest 

benefit)



Treatment

• Steroid Injection
• - Effective in providing relief

• - Can be curative

• - Good marker for setting 
surgical expectations



Surgery
• Indications

• - Failure of non-operative treatment

• - Good response to injection

• - Progressive loss of sensation

• - Axonal involvement with moderate or severe sx



Surgery

• Open vs Endoscopic
• - Endoscopic

• - Higher satisfaction 
rates

• - Earlier return to work

• - Greater key pinch

• - Higher nerve 
neuropraxia rates

• - Fewer scar 
complications



Open CTR

• Reasons to open
• - Laceration of nerve
• - Known anatomic variants

• - Bifid nerve
• - Recurrent motor branch 

anomaly
• - Ancillary muscles in 

carpal tunnel

• - Tenosynovitis
• - Calcific tendonitis
• - Amyloidoisis 
• - Masses (schwannomas, 

ganglions…)



Outcomes
• EMG Improvement

• - Sensory improves by 3 
months

• - Motor improves by 6 
months

• - Conduction velocities were 
increased by 2 weeks

• - EDS trend towards normal 
but remain abnormal at 2 
years

• 2 point discrimination improved by 2 
weeks

• Pinch and grip strength improved by 6 and 
9 months 



Outcomes
• Generally more predictable

• - Less severe disease

• - Younger patients

• Improvements are seen in 
severe disease 
• - Numbness resolved in 39-

94%

• - Paresthesias in 55-98%

• - Pain improved in 64-100%

• - 2 point improved

• - Pinch/grip showed 
improvement 



My Preferences

• Exam concerning for CTS

• Obtain EDS
• - Interim: night splints

• Mild sx: trial non-op
• - Injection
• - Spints
• - Therapy/NSAIDs

• Moderate/Severe: send for 
surgery

• If unsure about dx…
• - Trial injection 



Questions?
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