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Overview

1. Organisation of the Nervous system- Central, peripheral

2. Differentials in neuromuscular disease: 

• Pathology at each level of the PNS

3. Interpretation of NCS/EMG

4. Who to refer?
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It Looks Peripheral!.... What are the Differentials

Anterior Horn cell
Motor neurone disease
Polio

Radiculopathy
Disc prolapse

DRG
Neuronopathy/
ganglionopathy

Plexopathy
Trauma
Neoplastic
Radiation
Diabetic

Neuropathy
Focal/entrapment
Polyneuropathy
Mononeuritis multiplex

Neuromuscular junction
Myasthenia gravis
LEMS
Botulism

Myopathy
Congenital
Inflammatory
Metabolic
Endocrine
Muscular dystrophies
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Why NCS/EMG? 

1.    Extension of the neurological 

examination in selected patients

2.   To narrow differential diagnosis in 

suspected neuromuscular disease

What do we do?

Directed history and examination 

followed by:

(a)  Sensory nerve conduction

(b) Motor nerve conduction

+/- (c) Electromyography
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How Do We Do It?

STOPSwitch: 

1Stim:        1.5 HzRate: Level: 0.1 msDur: Single 0.0 mA

1 ms Average: On
Birth Date: 22 Mar 64 Female 5'6"

Exam. Date: 18 Jan 08 Age: 43Y 302D

9.0.0

N: 3

13.3mA

10 uV

N: 3

 8.6mA

10 uV

Recording Site A: Wrist
Recording Site B: Wrist

Lat1
ms

Lat2
ms

Amp
uV

Temp
oCStimulus Site

Dist
mm

CV
m/sSegment

Recording Site A: Wrist
Recording Site B: Wrist

A1: Rt Index finger
B2: Rt Little finger

Rt Index finger-Wrist
Rt Little finger-Wrist

  2.1   2.6  20.7  0.0
  2.0   2.4  18.2  0.0

  57 120
  56 110

A1A1

B2B2

1 ms

20-3kHz

10 uV

10 uV

Sig. Enhancer: On

20-3kHz

Step: 6

Median & Ulnar SNC

None

None

Median

Ulnar

SNC

Record

# 1

19:30:06

STOPSwitch: 

1Stim:          1 HzRate: Level: 0.1 msDur: Single 0.0 mA

5 ms Average: Off
Birth Date: 22 Mar 64 Female 5'6"

Exam. Date: 18 Jan 08 Age: 43Y 302D

9.0.0

29.8mA

5 mV

51.0mA

5 mV

Recording Site: APB

Lat1
ms

Dur
ms

Amp
mV

Area
mVmsStimulus Site

Dist
mm

Diff
ms

CV
m/sSegment

Recording Site: APB

A3: Lt Wrist
A4: Lt Elbow

Lt Wrist-Lt Elbow

  2.9   5.9  13.9  47.6
  6.3   6.2  12.8  45.2

  3.4   59 200

A3A3

A4A4

5 ms

2-10kHz

5 mV

5 mV

Sig. Enhancer: Off

2-10kHz

Step: Hold

Bilateral Median Motor

None Median MNC

Record

# 2

19:31:23

MOTOR

SENSORY 
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EMG

https://www.google.co.uk/url?sa=i&url=https://teleemg.com/manual/the-motor-unit/&psig=AOvVaw0CMNLSMiV_sSzg3JZ8bjbS&ust=1591446945082000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNDI04HY6ukCFQAAAAAdAAAAABAD


1. LOCALISATION

(A) Nerve (Neuronopathy/ Root/ Plexus/ Nerve)

(B) Neuromuscular junction

Pre-synaptic/ Post-synaptic

(C) Muscle

2. DISTRIBUTION

Focal/widespread

3. CHARACTERISATION

(A) Fibre type- motor / sensory

(B) Axonal /Demyelinating

4. TIME FRAME

Acute/ Subacute/Chronic
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What Does This Tell Us?
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So….When To Refer?

➢ There is tingling and weakness in the hand. Is there a trapped nerve?

➢ There is a wrist drop/ foot drop,  Is this from a nerve root or peripheral nerve being 
trapped or a more diffuse process affecting the nerves?

➢ There is pain and tingling radiating down one of the limbs with weakness…Is this 
radiculopathy (usually from a disc) or entrapment neuropathy?

➢ There is tingling in both legs, Is this peripheral neuropathy? What type?

➢ The patient has injured a nerve from a traumatic injury- is the nerve intact and is the 
lesion improving or recoverable, or is surgery required?

➢ The patient is experiencing weakness…does the patient have motor neurone disease 
(neurogenic) or myasthenia gravis (NMJ) or a myopathy (muscle)?
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Tingly Hand
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Numb Feet, +/- Distal Weakness

Acquired 

(A) Axonal neuropathy

(B) Inflammatory – CIDP

Genetic / hereditary 

CMT1 - demyelinating

CMT2   - axonal

Motor nerve conduction 

velocities = 18m/s =  CMT 1

https://www.google.co.uk/url?sa=i&url=https%3A%2F%2Fwww.cambridge.org%2Fcore%2Fbooks%2Fperipheral-neuropathies%2Fhereditary-neuropathies-charcot-marie-tooth-neuropathies%2F45DE1897BFF8F8808B7551E55C734650%2Fcore-reader&psig=AOvVaw0YMVHk9iFtI-h9oKIXDTi4&ust=1593506675860000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKCksY3RpuoCFQAAAAAdAAAAABAK
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Footdrop? Cause
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Focal Limb Weakness With Radicular Pain
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Wasted Thigh

Dx: Myopathy

Inclusion body 

myositis on muscle 

biopsy
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Scapular Winging
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Wasted Hand

STOPSwitch: 

1Stim:        1.5 HzRate: Level: 0.1 msDur: Single 0.0 mA

1 ms Average: On
Birth Date: - - -

Exam. Date: 28 Nov 07 Age:  

9.0.0

N: 2

 9.4mA

10 uV

N: 4

 7.9mA

10 uV

N: 8

 9.4mA

10 uV

Recording Site A: Wrist
Recording Site B: Wrist

Lat1
ms

Lat2
ms

Amp
uV

Temp
oCStimulus Site

Dist
mm

CV
m/sSegment

Recording Site A: Wrist
Recording Site B: Wrist

A1: Rt Index finger
B2: Rt Little finger
A3: Lt Index fingerA3: Lt Index finger

Rt Index finger-Wrist
Rt Little finger-Wrist
Lt Index finger-Wrist

  2.4   2.9  26.1  0.0
  1.9   2.4  22.4  0.0
  3.3   4.0   5.0  0.0

  52 125
  53 100
  38 125

A1A1

B2B2

A3A3A3A3

1 ms

20-3kHz

10 uV

10 uV

10 uV

Sig. Enhancer: On

20-3kHz

Step: 3

Median & Ulnar SNC

None

None

Median

Ulnar

SNC

Record

# 1

19:16:08

Sensory – 15µV



• EMG/ NCS are an extension of the neurological examination- to narrow 

differential diagnosis or confirm diagnosis in suspected neuromuscular disorders

• Many patients can be referred directly for certain symptoms (eg peripheral 

neuropathy, entrapment neuropathy) and EMG/ NCS very helpful in diagnosis, 

grading severity in these scenarios

• In complex cases e.g. anterior horn cell disorder or myopathy recommend initial 

referral to neurology before the studies are done, for workup and follow-up of 

results
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Conclusion
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Thank You


