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Nerve Conduction Study[NCS]  

-n- 

Needle Electromyography 

[EMG] 
 

 
David Hutchinson PT, DSc, MS, ECS 

Objectives 

• General Knowledge 

– Components to the Electrophysiological Report 

– Purpose of NCS and needle EMG 

– Test Procedures 

• Synthesis  

– Understand typical findings  

– Pathology for common upper limb presentations  

• Case Reviews  

EDX Report 

EDX Report 
Patient Complaints: patient is a 35-year-old RHD male who reports on 5/15/2013 was injured at 

work after his left elbow got stuck in a machine pulling his arm away from his body.  Since this time, 

he reports ongoing left shoulder and elbow discomfort as well as numbness and tingling into the 

distal fingertips D4-5 >D3 aggravated when he attempts to lift objects.  He is now 3 months following 

this reported event.  He underwent a prior EMG/NCV a few weeks after the accident which 

demonstrated normal findings.    

  

Medical History: Past Medical History:  None.  Past Surgical History:  None.  Allergies:  NKDA. 

Medications:  Baclofen, hydrocodone, Zolpidem, Meloxicam, and Cymbalta.  Family History:  He has 

no family history disease.  Social History:  He is a truck driver.  He is married, with 2 children.  He 

does not drink.  Non-smoker.   

 

Clinical Findings: Observation: no atypical pain posturing noted within the upper limbs without 

guarding of the limb.  Pain: reports mild left shoulder discomfort at “2 out of 10”mainly within the 

shoulder joint itself.  Reports mild medial elbow discomfort on the left at “7 out of 10.” Motor: good 

strength in bilateral C5-T1 myotomes; no visible wasting/atrophy within the arm and shoulder girdle 

musculature.  Sensation: reduced light touch sensibility into D4-5 on the left; otherwise, intact C5-T1 

dermatomes.  No abnormalities within the MAC distribution and DUC distribution.  Reflexes: 2+ and 

symmetric C5 (biceps), C6 (BR), and C7 (triceps) bilaterally.  Special Tests: Cervical Spine: - Quadrant 

test Rt/L, - Spurling’s Rt/Lt, - Adson Rt/Lt; - Phalen’s Rt/L, Tinels: + Ulnar Tinel’s Lt elbow, mild Lt 

supraclavicular fossa. 

 

Reason for Referral: LUE NCV/EMG for Ulnar Tunnel Lt elbow vs Brachial Plexopathy. 

Chief Complaint (s) 

Evaluation 

Reason for Referral 

Medical History 

Nerve Conduction Velocity [NCV] Findings 

Electromyographic [EMG] Findings 

Summary of EMG & NCV Findings: Evaluation of the Left Ulnar Motor nerve showed decreased 

conduction velocity (AE-BE, 43 m/s), decreased conduction velocity (ME-BE, 37 m/s), and decreased 

conduction velocity (AE FDI-BE FDI, 43 m/s).  The Left Ulnar Anti Sensory nerve showed prolonged 

distal peak latency (Palm, 2.6 ms, Wrist, 4.2 ms), reduced amplitude (Wrist, 4.3 µV, Palm 4.6 µV).  All 

remaining nerves (as indicated in the following tables) were within normal limits.  All F Wave 

latencies were within normal limits.  Needle evaluation of the Left 1stDorInt muscle showed 

increased motor unit duration, moderately increased polyphasic potentials, and 75% IP.  All 

remaining muscles (as indicated in the following table) showed no evidence of electrical instability.   

 

Electrophysiological Conclusion(s): (Limited study as per reason for referral).  Electrophysiological 

findings reveal 

 Low moderate left ulnar motor and sensory changes across the elbow with features c/w focal 

demyelinating process and axonotmetric changes.  There is evidence of reinnervation within 

the FDI.   

 No evidence of left-sided C5-T1 radiculopathic or plexopathic changes.   

 Normal left median motor and sensory findings across the wrist.   

 Clinical correlation is suggested.  

 

Thank you for the opportunity to participate in the evaluation of your patient. 

 
D. Hutchinson, PT, DCS, ECS 

Summary of Findings 

Electrophysiological Conclusion(s) 
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History and Clinical Evaluation 

History 

Clinical Evaluation and Neurologic Evaluation 
• Motor (myotome vs peripheral nerve pattern) 
• Sensory (dermatome vs peripheral nerve pattern)  
• Reflexes 

Kozin S, Kothari M.  Evaluating the patient with 

peripheral nervous system complaints. JAOA  

105(2);2005:71-83  

EDX TESTING 

Neuropathic 

Focal 
Neuropathies 

Focal 
Neuropathies 

Polyneuropathies Polyneuropathies 

Motor neuron 
conditions 

Motor neuron 
conditions 

Myopathic 

Muscular 
Dystrophy 
Muscular 
Dystrophy 

Neuromuscular 
Junction Disorders 

Lambert Eaton Lambert Eaton 

Myasthenia 
Gravis 

Myasthenia 
Gravis 

 Botulism  Botulism 

NCS/EMG: Focal Neuropathy 
 Assess functionality of the myelinated motor and sensory somatic 

nerve fibers of the Peripheral Nervous System. 

• Acute 

• Subacute 

• Chronic 

• Mild 

• Moderate 

• Severe 

• Proximal  

• Distal 

• Mixed 

• Generalized 

• Demyelination 

• Conduction Block 

• Axonopathy 

Nature Location 

Duration Severity 

Prognostic Aide   

 

Complements clinical assessment and other test 
findings (e.g. MRI)    

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjrvcXD-vHRAhUF1CYKHc3TCd8QjRwIBw&url=http://www.newhealthadvisor.com/Neuromuscular-Junction.html&psig=AFQjCNFYfcGDS5ILCrjgTbVXHwVUzn-GGQ&ust=1486143572086856
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiW0pOYiPLRAhXDKiYKHRlSBFQQjRwIBw&url=https://courses.stu.qmul.ac.uk/SMD/Kb/microanatomy/muscle_nerve/answers/index.htm&psig=AFQjCNHL6oG6ld7EMcMCyEU9MYeQwuU_Zg&ust=1486147216739320
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjDkqHxiPLRAhUGJCYKHfgZBoAQjRwIBw&url=http://mhmedical.com/content.aspx?aid=1134929502&bvm=bv.146073913,d.eWE&psig=AFQjCNG9vfSCmWdK4IP6FQ3JJown5ACxlw&ust=1486147350365121
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Consider within your differential  

1. Pre-existing or co-existing etiologies 
2. Non-neural factors 
3. Atypical presentations 
4. Intrinsic vs Extrinsic Mediators 

UMN LMN 

Paralysis: movement alterations  Paralysis: weakness muscle(s) 

Atrophy: none or slight except if severe 
chronic lesion 

Atrophy: evidenced 

Tone: hypertonicity, spasticity Tone: hypotonic, flaccid 

MSR’s: ↑, Clonus MSR’s ↓or absent 

Superficial Reflexes diminished or modified Superficial reflexes often unaltered 

Abdominal reflex absent  

Babinski sign positive; inc jaw jerk 

 

Nerve Conduction Study 
[NCS] Technique 

 
Typical Findings and Pathology 

NCS Technique 
• A supramaximal electrical 

stimulus is applied to the nerve 
at key sites (Palm, Wrist, 
Elbow, Axilla, etc.) 

 
 
 

• A wave of depolarization (ionic 
discharge) travels along the 
nerve activating the sensory & 
motor fibers supplied by that 
nerve   

 
 
• The desired response is 

recorded with special 
electrodes.  

– As shown, the bar electrode D2 

 

NCS Measures 
 Tabular Data are organized by nerve, site of stimulation, distance between 

segments, and normative values 
Nerve Conduction Studies 
Anti Sensory Summary Table 

 
 Site NR Peak 

(ms) 

Norm 

Peak 

(ms) 

O-P 

Amp 

(µV) 

Norm 

O-P 

Amp 

Neg 

Dur 

(ms) 

Neg Area 

(µV·ms) 

Site1 Site2 Delta-P 

(ms) 

Dist 

(cm) 

Vel 

(m/s) 

Norm 

Vel 

(m/s) 

Left Median Anti Sensory (3rd Digit)  31.9°C 

Palm     1.8  33.8 >10 2.09 30.43 Wrist  3rd Digit 3.5 14.0 40 >38 

Wrist     3.5 <3.6 27.0 >10 1.75 24.29 Wrist  Palm  1.7 7.0 41  

Elbow    8.1  13.1  1.69 12.59 Elbow Wrist  4.6 25.5 55 >48 

 

 Waveform parameters include: 
− Latency (ms) – time from stimulus to wave 

onset or peak (x-axis) 

 

− Conduction Velocity (m/sec) – the latency 
factored by distance between segments 

 

− Amplitude (mV or microV) – strength of sensory 
or motor response to the supramaximal 
stimulus (y-axis) 

Focal Neuropathy: Value of NCS 

Findings  
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NCS Response: Healthy 

Nerve  

S3 S2 S1 S2 [Wrist]: Nml Response 

S1 [Palm]: Nml Response  

S3 [Elbow]: Nml Response 

Nerve Conduction Studies 
Anti Sensory Summary Table 

 
 Site NR Peak 

(ms) 

Norm 

Peak 

(ms) 

O-P 

Amp 

(µV) 

Norm 

O-P 

Amp 

Neg 

Dur 

(ms) 

Neg Area 

(µV·ms) 

Site1 Site2 Delta-P 

(ms) 

Dist 

(cm) 

Vel 

(m/s) 

Norm 

Vel 

(m/s) 

Left Median Anti Sensory (3rd Digit)  33.9°C 

Palm     1.9  57.0 >10 2.16 43.61 Wrist  3rd Digit 3.3 14.0 42 >38 

Wrist     3.3 <3.6 38.0 >10 1.81 30.81 Wrist  Palm  1.4 7.0 50  

Elbow    6.8  20.2  1.56 17.84 Elbow Wrist  3.5 21.0 60 >48 

Right Median Anti Sensory (3rd Digit)  34.2°C 

Palm     2.0  43.8 >10 2.38 47.32 Wrist  3rd Digit 3.5 14.0 40 >38 

Wrist     3.5 <3.6 39.8 >10 1.88 33.62 Wrist  Palm  1.5 7.0 47  

Elbow    7.5  14.4  1.88 13.09 Elbow Wrist  4.0 20.5 51 >48 

Left Ulnar Anti Sensory (5th Digit)  34.5°C 

Palm     1.8  43.2  0.78 19.26 Wrist 5th Digit 2.8 14.0 50 >38 

Wrist    2.8 <3.7 30.9 >15 1.03 14.99 Wrist Palm  1.0 7.0 70  

Right Ulnar Anti Sensory (5th Digit)  34.3°C 

Palm     1.9  48.6  1.47 43.03 Wrist 5th Digit 3.2 14.0 44 >38 

Wrist    3.2 <3.7 34.8 >15 1.44 25.00 Wrist Palm  1.3 7.0 54  

BE    5.9  12.6  1.72 11.46 BE Wrist 2.7 16.0 59 >50 

AE    7.6  18.1  1.84 16.75 AE BE 1.7 10.0 59 >50 

 
Motor Summary Table 

 
 Site NR Onset 

(ms) 

Norm 

Onset (ms) 

O-P Amp 

(mV) 

Norm O-P 

Amp 

Site1 Site2 Delta-0 

(ms) 

Dist 

(cm) 

Vel 

(m/s) 

Norm Vel 

(m/s) 

Left Median Motor (Abd Poll Brev)  35°C 

Palm    1.6  9.9 >5 Wrist  Abd Poll Brev 3.2 8.0   

Wrist     3.2 <4.2 8.9 >5 Wrist  Palm 1.6 0.0   

Elbow    7.0  8.4  Elbow Wrist  3.8 0.0  >48 

Right Median Motor (Abd Poll Brev)  35.5°C 

Palm    1.6  14.3 >5 Wrist  Abd Poll Brev 3.8 8.0   

Wrist     3.8 <4.2 10.1 >5 Wrist  Palm 2.2 0.0   

Elbow    7.7  9.8  Elbow Wrist  3.9 19.8 51 >48 

Left Ulnar Motor (Abd Dig Minimi)  34.9°C 

Wrist    2.6 <3.8 8.2 >3 Wrist Abd Dig Minimi 2.6 8.0   

Right Ulnar Motor (Abd Dig Minimi)  35.4°C 

Wrist    2.9 <3.8 8.3 >3 Wrist Abd Dig Minimi 2.9 8.0   

BE    5.7  7.7 >3 BE Wrist 2.8 17.0 61 >50 

AE    7.5  6.7 >3 AE BE 1.8 10.0 56 >50 

 

Nerve Conduction Studies 
Anti Sensory Summary Table 

 
 Site NR Peak 

(ms) 

Norm 

Peak 

(ms) 

O-P 

Amp 

(µV) 

Norm 

O-P 

Amp 

Neg 

Dur 

(ms) 

Neg Area 

(µV·ms) 

Site1 Site2 Delta-P 

(ms) 

Dist 

(cm) 

Vel 

(m/s) 

Norm 

Vel 

(m/s) 

Left Median Anti Sensory (3rd Digit)  33.9°C 

Palm     1.9  57.0 >10 2.16 43.61 Wrist  3rd Digit 3.3 14.0 42 >38 

Wrist     3.3 <3.6 38.0 >10 1.81 30.81 Wrist  Palm  1.4 7.0 50  

Elbow    6.8  20.2  1.56 17.84 Elbow Wrist  3.5 21.0 60 >48 

Right Median Anti Sensory (3rd Digit)  34.2°C 

Palm     2.0  43.8 >10 2.38 47.32 Wrist  3rd Digit 3.5 14.0 40 >38 

Wrist     3.5 <3.6 39.8 >10 1.88 33.62 Wrist  Palm  1.5 7.0 47  

Elbow    7.5  14.4  1.88 13.09 Elbow Wrist  4.0 20.5 51 >48 

Left Ulnar Anti Sensory (5th Digit)  34.5°C 

Palm     1.8  43.2  0.78 19.26 Wrist 5th Digit 2.8 14.0 50 >38 

Wrist    2.8 <3.7 30.9 >15 1.03 14.99 Wrist Palm  1.0 7.0 70  

Right Ulnar Anti Sensory (5th Digit)  34.3°C 

Palm     1.9  48.6  1.47 43.03 Wrist 5th Digit 3.2 14.0 44 >38 

Wrist    3.2 <3.7 34.8 >15 1.44 25.00 Wrist Palm  1.3 7.0 54  

BE    5.9  12.6  1.72 11.46 BE Wrist 2.7 16.0 59 >50 

AE    7.6  18.1  1.84 16.75 AE BE 1.7 10.0 59 >50 

 
Motor Summary Table 

 
 Site NR Onset 

(ms) 

Norm 

Onset (ms) 

O-P Amp 

(mV) 

Norm O-P 

Amp 

Site1 Site2 Delta-0 

(ms) 

Dist 

(cm) 

Vel 

(m/s) 

Norm Vel 

(m/s) 

Left Median Motor (Abd Poll Brev)  35°C 

Palm    1.6  9.9 >5 Wrist  Abd Poll Brev 3.2 8.0   

Wrist     3.2 <4.2 8.9 >5 Wrist  Palm 1.6 0.0   

Elbow    7.0  8.4  Elbow Wrist  3.8 0.0  >48 

Right Median Motor (Abd Poll Brev)  35.5°C 

Palm    1.6  14.3 >5 Wrist  Abd Poll Brev 3.8 8.0   

Wrist     3.8 <4.2 10.1 >5 Wrist  Palm 2.2 0.0   

Elbow    7.7  9.8  Elbow Wrist  3.9 19.8 51 >48 

Left Ulnar Motor (Abd Dig Minimi)  34.9°C 

Wrist    2.6 <3.8 8.2 >3 Wrist Abd Dig Minimi 2.6 8.0   

Right Ulnar Motor (Abd Dig Minimi)  35.4°C 

Wrist    2.9 <3.8 8.3 >3 Wrist Abd Dig Minimi 2.9 8.0   

BE    5.7  7.7 >3 BE Wrist 2.8 17.0 61 >50 

AE    7.5  6.7 >3 AE BE 1.8 10.0 56 >50 

 

Pathology 
S3 S2 S1 

S3 S2 S1 

S3 S2 S1 

S3 S2 S1 

S3 S2 S1 

S3 S2 S1 

S3 S2 S1 

S1 

NR NR 

Demyelination 

Conduction Block 

Healthy Nerve 

Axonopathy – non-localizing 

Conduction Block Changes – Immediate 

Demyelinating and Axonal Changes – time dependent  

Pathologic Findings 
• Demyelination [localized to wrist]– slowed Latency and Conduction 

Velocity 

 

 

 

 

• Conduction Block –[localized to wrist] reduced or absent amplitude at or 
proximal to lesion  

 

 

 

• Axonopathy with Slowing at wrist [localized to wrist] - reduced 
amplitudes all sites with latency slowing across wrist  

 Site NR Peak 

(ms) 

Norm 

Peak 

(ms) 

O-P 

Amp 

(µV) 

Norm 

O-P 

Amp 

Neg 

Dur 

(ms) 

Neg 

Area 

(µV·ms) 

Site1 Site2 Delta-

P (ms) 

Dist 

(cm) 

Vel 

(m/s) 

Norm 

Vel 

(m/s) 

Right Lat Ante Brach Cutan Anti Sensory (Lat Forearm)  35.3°C 

Lat Biceps    2.9  9.5  1.69 9.33 Lat Biceps Lat Forearm 2.9 14.0 48  

Left Median Anti Sensory (3rd Digit)  32.8°C 

Palm     1.9  42.8 >10 1.50 28.19 Wrist  3rd Digit 3.2 14.0 44 >38 

Wrist     3.2 <3.6 10.5 >10 1.09 16.60 Wrist  Palm  1.3 7.0 54  

Elbow    6.6  8.8  1.00 17.12 Elbow Wrist  3.4 19.0 56 >48 

 

 Site NR Peak 

(ms) 

Norm 

Peak 

(ms) 

O-P 

Amp 

(µV) 

Norm 

O-P 

Amp 

Neg 

Dur 

(ms) 

Neg 

Area 

(µV·ms) 

Site1 Site2 Delta-

P (ms) 

Dist 

(cm) 

Vel 

(m/s) 

Norm 

Vel 

(m/s) 

Right Lat Ante Brach Cutan Anti Sensory (Lat Forearm)  35.3°C 

Lat Biceps    2.9  9.5  1.69 9.33 Lat Biceps Lat Forearm 2.9 14.0 48  

Left Median Anti Sensory (3rd Digit)  32.8°C 

Palm     1.9  42.8 >10 1.50 28.19 Wrist  3rd Digit 3.2 14.0 44 >38 

Wrist     3.2 <3.6 10.5 >10 1.09 16.60 Wrist  Palm  1.3 7.0 54  

Elbow    6.6  8.8  1.00 17.12 Elbow Wrist  3.4 19.0 56 >48 

 

 Site NR Peak 

(ms) 

Norm 

Peak 

(ms) 

O-P 

Amp 

(µV) 

Norm 

O-P 

Amp 

Neg 

Dur 

(ms) 

Neg Area 

(µV·ms) 

Site1 Site2 Delta-P 

(ms) 

Dist 

(cm) 

Vel 

(m/s) 

Norm 

Vel 

(m/s) 

Right Median Anti Sensory (3rd Digit)  31.7°C 

Palm     1.9  6.6 >10 1.91 4.46 Wrist  3rd Digit 6.5 14.0 22 >38 

Wrist     6.5 <3.6 5.6 >10 6.41 20.62 Wrist  Palm  4.6 7.0 15  

 

 Site NR Peak 

(ms) 

Norm 

Peak 

(ms) 

O-P 

Amp 

(µV) 

Norm 

O-P 

Amp 

Neg 

Dur 

(ms) 

Neg 

Area 

(µV·ms) 

Site1 Site2 Delta-

P 

(ms) 

Dist 

(cm) 

Vel 

(m/s) 

Norm 

Vel 

(m/s) 

Right Median Anti Sensory (3rd Digit)  32°C 

Palm     2.2  28.9 >10 1.91 29.10 Wrist  3rd Digit 4.1 14.0 34 >38 

Wrist     4.1 <3.6 23.6 >10 2.09 23.87 Wrist  Palm  1.9 7.0 37  

Elbow    9.1  17.5  2.75 22.71 Elbow Wrist  5.0 24.0 48 >48 

 

Pathologic Findings 

• Axonopathy [non-localizing] - generalized amplitude reduction t/o nerve 
but we do not know where the problem originates based on limited data 
furnished   

– further testing needed  

– This leads to the next part of our discussion.   

Electromyography Technique 
Normal vs Pathologic Findings 

 

 Nerve study findings ≠ Causation  
Intrinsic (e.g. virus) vs extrinsic (e.g. pressure source)  

               

 

 

Healthy Nerve-Muscle Axonopathy 
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EMG Changes Correlate to Axonal Timeline 

3-4 Months Collateral Sprouts 

3-4 Weeks Muscle Membrane Instability 

9-12 Months Maturation 

1 inch/month Axonal Regrowth 

EMG: TYPICAL TABLE OF 

FINDINGS 

EMG Assessment: Abnormal Findings 

Rest 

Voluntary Contraction 

NORMAL STATE 
EMG Approach 

• So far we discussed  
– EMG to define Severity and Duration of axonal pathology 

– NCS  
• Localizing: demyelination and conduction block  

• Non-localizing: axonopathy 

 

• How do we determine the lesion site when there are 
axonal loss changes?    
– By performing needle EMG into muscles distal to the lesion and then 

proximal.  Then assure non-affected nerves follow a normal pattern  

– Remember muscles innervated downstream [distal] from site of 
nerve injury show abnormalities 

 

• Lets look at an example 

EMG Localization  
Particularly useful for AIN and PIN palsies 

Pronator Teres Entrapment: 
AIN 
1. Map potential abnormalities 

at/distal to compression site? 

 Assess PQ, FPL, FDP 
(median) 

2. Define normal muscles? 
 PT, FCR 

 Check Ulnar FDI, radial 
EIP 

 C8 mulifidus 

 Check rostral/caudal areas 

Source: Netter 

Brachial Plexopathy vs 

Cervical Radiculopathy 

Pathology and Localization of the Problem 
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NCS Technique 
• A supramaximal electrical 

stimulus is applied to the nerve 
at key sites  
 

• A wave of depolarization (ionic 
discharge) travels along the 
nerve activating the sensory & 
motor fibers supplied by that 
nerve  

 

 

• The desired response is recorded 
with special electrodes  
– As shown, deltoid recording 

 

 

Erb’s 

Axilla 

Pre and post-ganglionic lesions 

• Recall: Wallerian degeneration, 

the axon dies back towards 

lesion 

– Lesion proximal to cell body = 

preserved stimulated response 

– Lesion distal to cell body = 

abnormal response 

 

• Avulsion: proximal to sensory 

cell body (Preserved SNAP), 

distal to the motor cell body 

(Abnormal MAP) 

 

• Rupture: distal both sensory and 

motor cell bodies (Abnormal 

SNAP and MAP) 

Preganglionic Postganglionic 

Location Proximal to DRG Distal to DRG 

Preservation SNAPs 

Abnormalities MAPs SNAPs & MAPs 

Peripheral Nerve: Basics 

Motor 

Nerve 

Sensory 

Nerve 

Sensory Study 
Small signals (microV) 
Assess Distal responses 

Motor Study 
Robust signals (mV) 
Assess Responses t/o the arm   

Preganglionic Axonopathy 
Partial Axonopathy 

Complete Axonopathy 

NR NR NR 

Motor 

Nerve 

Sensory 

Nerve 

Motor 

Nerve 

Sensory 

Nerve 

Postganglionic Axonopathy 
Partial Axonopathy 

Complete Axonopathy 

Motor 

Nerve 

Sensory 

Nerve 

Motor 

Nerve 

Sensory 

Nerve 

NCS Delineation of Pre vs Postganglionic 

Lesion 
Key: recording sites delineate which fibers are assessed 

C5 Root vs Upper Plexus 

1. Motor Study: Axillary Nn, 

Musculocutaneous, 

Suprascapular 

2. Sensory Study: LAC 

 

C6 Root vs Upper Plexus 

1. Motor Study: as above 

2. Sensory Study: LAC, Median D1 

 

C7 Root vs Mid Plexus 

1. Motor Study: Radial 

2. Sensory Study: Radial, Median D3 

3. Median H-reflex off FCR 

 

C8, T1 Root vs Lower Plexus 

1. Motor Study: Median APB, Ulnar 

2. Sensory: Ulnar D5, MAC 
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Electromyography Technique 

Normal vs Pathologic Findings 

EMG TABLE OF FINDINGS 

Look over the table and lets review key findings 

1. Significant EMG change seen in all muscles at rest but less in the neck 

2. No evidence of volitional motor unit activity in the C5-T1 ventral motor fibers 

from hand to root 

3. Severe postganglionic > preganglionic changes C5-C7 and pre/post-

ganglionic changes C8-T1 

Brachial Plexopathies 

• NCS testing  
– We perform motor and sensory testing C5-T1 to 

• Evaluate sensory and motor amplitude changes for pre and post ganglionic changes 

• Evaluate focal changes along nerve (demyelination and conduction block) 

 

• Needle evaluation: sensitive measure for detecting 

axononopathy and further evaluates extent of pathology  
– Recall: Axonopathic changes occur within muscle supplied by a nerve just distal 

to the site of the lesion  

– Needle Sampling Approach 

• Sample distal and proximal along nerve to delineate normal vs abnormal findings 

• Sample other nerves in distal and proximal 

NCS: Considerations 

• Temperature: cool hand = decreased latency, increased 

amplitude 

• Age: <5 and >65-70 = decreased latency, decreased 

amplitude 

• Anomalies: Martin Gruber, Riche Cannei’, Pre vs post 

fixed plexus 

• Time from reported onset  

• Height – adjust with certain parts of test 

• Concurrent Issues – consider multiple overlapping issues 

(CTS vs C6-7 radiculopathy/plexopathy, CTS with 

underlying poly) 

Case Reviews 

Publications on Testing Methodology 

• Carpal Tunnel Syndrome1, 6-9 

– Median sensory and motor NCSs are valid and reproducible clinical 
laboratory studies.   

– Confirm a clinical diagnosis of CTS with a high degree of sensitivity 
(>85%) and specificity (>95%).  

• Cubital Tunnel Syndrome2, 6-9 
– Guidelines for testing proposed.  Optimal elbow position (70-90 deg) and 

stimulus site recommendations  

– Sensitivity and specificity studies needed   

– Operator rigor and experience critical. 

• Radial Sensory, Ulnar Tunnel, Anterior and Posterior 
Interosseous Neuropathies6-9 
– Guidelines for testing proposed 

– Sensitivity and specificity studies needed   

– Operator rigor and experience critical 
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Publications on Testing 

Methodology 
• Brachial Plexopathies5 

– Overview of testing methodologies and sensitivities for detection 

• Cervical Radiculopathies2 

– Minimal needle sampling 5-6 muscles + Para spinals for localization   

• Mononeuropathies  
– Testing techniques published with normal values and recommendations 

for standardization.  Sensitivity and specificity studies lacking6-9 

Normal Values: Sensory NCS 

N erve R cdg Site D ist  (cm) P eak Lat  

(msec)

O-P A mp N o rmal C V Other

M edian

Wrist 14 <3.6 >38 1.  W - P transcarpal lat < 1.7 ms @ 7-cm distance

2.  W - P no >50% reduction

3.  Side - side ampl no >50% difference for all test sites

4. <3.0 ms if using onset

M ed-Ulnar

D4 wrist 14 <3.6 1.  No >0.5 msecond difference

M ed-Radial

D1 wrist/forearm 14 <3.6 1.  No >0.5 msecond difference

Ulnar

Wrist 14 <3.7 >38 1.  M d SDL to Uln SDL no >0.5.

BE >48 2.  W - P transcarpal lat < 1.7 ms @ 7-cm distance

3.  W to P no >50% reduction.

4. <3.0 ms if using onset

DUC 4.  Side to side amp no >50% difference.

4th web DUC >40 1. Amp no >50% reduction side to side

LAC

Lat Frm Arm 14 <3.2 (peak) 5microV (p to p) >45 1.  A SNAP amp >50% is significant.

M AC

M dl Frm 5cm up from 

Cubital Crease

14 1.0microV >45 1.  A SNAP amp >50% is significant.

Sup Radial

D1 Lat Forearm 14 >38 1.  Ampl are greater with recording using nn over EPL 

vs Thumb.

EPL Dorsolat radius 12 >40

n/a >48

D5

AE >50

Digit 2 or 

D3 Elbow

Normal Values: Motor NCS 
N erve R eco rding Site D ist Onset Lat  

(msec)

A mp (mV) N o rmal C V Other

Wrist 8cm <4.0 to 4.5 ms 5.00 n/a M DL: ipsi or contral ulnar no >1.0 msec

Nml: Wrist to  palm <2.2 msec

Elbow >48 (some use 50)

Axilla >55

Erbs >60 Across upper and lower trunks <1.2 or 1.3 msec for nml 

latency

2nd web space wrist 8cm lumb to interosseous comparision.  Diff >0.5 is 

meaningful

<3.6 3.00 1.  M DL to ADM  no >1.0msec than M DL to APB

2.  M DL to ADM  no >2.0msec than M DL to FDI

3. definitive abnl >4 ms

BE 50

1.  Greater 20% ampl reduction with BE and AE is 

significant.  

2.  Change in morphology may be significant.

3.  A >10m/sec reduction compared to forearm segment 

is abnormal.  Some use >15 m/sec side to side or 

compared to forearm

Axilla >55

Erb's >60 Across upper and lower trunks <1.2 or 1.3 msec for nml 

latency

FDI Wrist <4.5 no >1.5 ms compared to ADM  value

Delto id Erb’s <4.9 >20% side to 

side

Supraspinatus 

(needle)

Erb's <3.7 Across upper and lower trunks <1.2 or 1.3 msec for nml 

latency

Infraspinatus (tab) <4.3

Frm 4.5cm <2.5

AE >50

Axilla >55

Erb's >60

Suprascapular

Radial

EIP

8.00wrist

50

M edian

Ulnar

ADM  (ADQ)

Axillary

APB

AE 
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