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DISCLAIMER: This session is being recorded in video/audio format 
by Cardiff University.

• By attending this session you are giving your implied consent to the possibility of being recorded.
• Be aware that if you ask a question or comment during the session your likeness and/or voice may appear on the final 

recording.
• If you do not wish for your likeness and/or voice to be recorded ask the presenter/s to either pause the recording before 

posing your question/comment or request your likeness and/or be removed after the session.

• This session is not a definitive statement. Mistakes may be part of the recording.
• If published, by accessing the subsequent recording you are implicitly agreeing not to copy, edit or distribute any part of 

the session recording without express permission from the presenter and/or the University.
• Session attendees must not make their own audio or video recordings of the session in whole or part, unless it is has 

been pre-approved by the University in order to support established additional requirements.
• The recording may be used by Cardiff University for the purposes of education, teaching and research for only the 

specified programme and cohort.   To use a recording for another programme or cohort, permission must be obtained by 
the presenter/s first.

• If you object to any of these conditions please make it known to the presenter/s BEFORE the session commences.
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Objectives

• Review normal nerve physiology
• Potentials
• Propagation
• Synapses

• Discuss the afferent and efferent pathways
• Understand how nerves can be injured
• Mechanisms
• Classifications
• Nerve regeneration

• Introduce the clinical applications of nerve physiology
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Neurophysiology SBAs

• A 26 year old professional computer gamer presents to his GP 
with intermittent paraesthesia in a ulnar nerve distribution. The 
most likely cause is:

A. Ulnar nerve neurapraxia
B. Ulnar nerve axonotomesis
C. Ulnar nerve Wallerian degeneration
D. T1 Wallerian degeneration
E. T1 neurapraxia
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Neurophysiology SBAs

• A 26 year old psychiatric patient deliberately self harms and stabs 
their wrist with a knife. The wound is washed out and sutured 
closed in a minor injuries unit. Two weeks later they are still 
complaining of sensory loss in the median nerve distribution. The 
most likely mechanism of injury is:

A. Median nerve neurapraxia
B. Median nerve neurotmesis
C. Median nerve Wallerian degeneration
D. Recurrent branch of median nerve neurapraxia
E. Recurrent branch of median nerve neurotmesis
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Neurophysiology SBAs

• Lidocaine is a local anaesthetic which blocks sodium channels. 
Which part of the nerve actional potential does lidocaine act on?

A. Stimulus
B. Resting membrane potential
C. Depolarisation
D. Repolarisation
E. Hyperpolarisation
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Disclaimer

This talk contains images of live surgical 
procedures
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The Nervous System
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Things you already know

10

And if you don’t will need to know 
for assessment

Things you already know
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The Nervous System

• Integrates…
 Basic “survival” functions
  Higher “voluntary” functions
   … essentially controlling everything
• Assisted by all other body systems

12



3

The Nervous System

Central Nervous System (CNS)
• Brain
• Spinal cord

Peripheral Nervous System (PNS)
• Cranial nerves
• Spinal nerves

• Sensory (afferent)
• Motor (efferent)
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Nerve Anatomy

• Ordered 
arrangement
• Epineurium
• Perineurium
• Endoneurium
• Nerve fibre
• Sheath
• Axon
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Myelin
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Saltatory Conduction
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Resting Potential
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Stimulus
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Action Potential
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Synaptic Transmission
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… and then?

Excitatory Inhibitory
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Clinical Implications
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Local Anaesthetic

• Prevent or relieve pain
• Stop sensory conduction
•Membrane stabilisers
• Bind Na+ channels
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Cautions?

• Toxicity
•Adrenaline
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Neuromuscular Blockade
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Neuromuscular-blocking drugs

Non-depolarising Agents Depolarising Agents
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Nerve Injury
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Injury

• Damage to axon
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Classification of Nerve injury

Seddon classification
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Classification of Nerve Injury
Seddon Sunderland Description

Neurapraxia I

Axonotmesis II

III

IV

Neurotmesis V

VI (Mixed)

32

Wallerian Degeneration
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Regeneration
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Nerve regeneration
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1st Degree (Neurapraxia)
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2nd Degree (Axonotmesis)
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3rd Degree
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4th Degree
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5th Degree (Neurotmesis)
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6th Degree (Mixed pattern)
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43

So what?
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So what?
Seddon Sunderlan

d
Tinel’s 
sign

Advancing 
Tinel’s

Recovery Surgery

Neurapraxia I

Axonotmesi
s

II

III

IV

Neurotmesi
s

V

VI (Mixed)
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A race to the End Organ

Sensory Receptors Motor End Plates
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End organs
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Cases
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Questions?
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Summary
• Hierarchical anatomy
• CNS/PNS
• Nerve

• Physiology
• Resting potential
• Action potential
• Nerve repair after injury

• Implications for 
• Anaesthesia
• Paralysis
• Treating nerve injuries
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RECORDING DISCLAIMER

• To the best of Cardiff University's knowledge all material (Text, Image, Audio or Video) included in this session and 
subsequent recording has either been created by staff/students of the University or presented inline with any 
relevant institutional and/or resource specific licensing conditions and correctly cited.

• Any owner of material that has been either incorrectly cited or proven to be in breach of any licensing conditions 
and recorded, please notify the presenter/s as soon as possible to make a request that the material be removed.

• Presenter/s have a responsibility to adhere to the University Intellectual Property Policy.  Consequently they are 
initially responsible for overseeing any editing or removal of material that is proven to be in breach of any 
licenses or user agreements. Any removal requests will be actioned on all material associated with the data 
breach including, but not limited to, the original session preparatory files, any online duplicates as well as the 
session recording.

• Any individuals' identifiable likeness, voice or data that has been captured during the recording must have had 
relevant consent obtained prior to this recording being published.

If there are concerns regarding any of the content of this recording, please contact the presenter/s in the first instance, 
and if a suitable response has not been obtained please contact copyright@cardiff.ac.uk for further assistance.

V e r  1 . 0  –  A u t h o r :   A l l a n  T h e o p h a n id e s  –  l a s t  m o d if ie d  1 5 / 0 9 / 1 7  

73

“I knew I was right – the finger bone’s 
connected to the hand bone…”
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