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1.  Purpose
These guidelines have been prepared to offer guidance towards best practice for recording a VEP (to assess the functional integrity of the visual pathways) in the routine clinical setting within Australia.

2.  Introduction
The following guidelines should be considered as minimum standards to record a routine VEP in clinical practice.  They have been prepared by a sub committee governed by ANTA Inc and have been presented to all ANTA Inc Members and some other individuals working within the industry of Clinical Neurophysiology of Australia (see Appendix 1)  Consultation to other international guidelines was made to ensure these guidelines are consistent with world wide standards (see Appendix 2).
3.  Limitations of These Guidelines
These guidelines are prepared with respect to the routine VEP in clinical practice for adults and children from 5 yrs and older only.  They do not relate to children less than 5yrs of age, babies or neonates.  
There may be times when it is appropriate to deviate from these guidelines and it is the responsibility of the technologist to understand why this is necessary and any effect this may have on the results prior to making this decision.  
It is recommended that individual laboratory/department normative data be collected.  Testing should be performed in accordance with individual laboratory/department normative data, set up (method), parameters and equipment.

4.  Recording Environment and Equipment Checks
The following checks should be performed prior to accepting the patient:

· Recording environment must be assessed for electrical, physical and infection control safety.  (Electrical safety inspection should be carried out annually.)
· Recording equipment must be checked for electrical safety, correct operation and adequate storage of recording.  Calibration should be performed periodically by injecting rectangular pulses of about 0.5-100uV into each amplifier, time-locked to the onset of the sweep.
· Recording environment should be prepared to accommodate performing the test and the needs of the patient.

5.  Patient Information 
Each VEP recording should have minimum patient information stored with it, including, and no less than, Patient’s name, DOB, sex, recording date, referring Dr, technologist's initials, patient's visual acuity and reason for referral.  Additional information may also be included such as medications, if glasses are worn or not, technical report and previous relevant studies.

Ensure all patient data is checked and accurate (on referral and recording equipment) and seek further information if required for performing test.

6.  Patient Preparation
Explain the procedure to the patient ensuring they have the opportunity to ask and resolve questions.

Ensure the patient is as comfortable as possible, given the recording environment and requirements for acquisition of adequate results.

Ensure vision is assessed (Snellan Chart) and is corrected (with glasses) where possible.

Maintain confidentiality at all times.

7.  Electrode application

Ensure personal protective equipment is used as appropriate (eg. gloves when applying electrodes).

Accurately measure and mark electrode sites in accordance with Queens Square method of electrode placement (electrodes MO - midline 5cm above inion, LO - 5cm to left of MO, RO - 5cm to right of MO, A1/A2 - ear/mastoid, ref MF - 12cm above nasion, gnd - vertex).  International 10-20 System placement (O1, Oz, O2 with ref Fz) may be used however the Queens Square method is the preferred method.
Gold or Silver/ Silver Chloride disc electrodes are the most appropriate electrodes to be used.
Ensure electrodes are placed accurately and securely and impedances measured being less that 5kΩ, and within 3kΩ of each other.
8. Recording Parameters
Common Mode Rejection Ratio:

>80dB

Input impedance of pre-amplifiers:

At least 100MΩ

Analogue signal conversion to digital:

Sample rate 500 samples per second per channel

Minimum resolution 8 bits

Automatic artifact rejection:

Exclude signals exceeding +/- 50-100uV in amplitude

Filters (-3dB):

Low Frequency </= 1Hz (0.16s TC) (-3dB)
High Frequency 100-300Hz (-3dB)
50Hz use only where absolutely necessary to obtain assessable trace

Sweep duration:

250ms post stimulus

Averaging:

At least 100 individual trials

At least 2 total averages should be obtained and superimposed to verify reproducibility of waveform morphology, latency and amplitude

Pattern Reversal Full Field (optic nerve - pre-chiasmal disorders)
Full field stimulation (pattern extending same distance either side of fixation point) is performed using checker board pattern (or bar/sinusoidal grating if normal values obtained using this method of stimulus).  

Check width:

32' of visual arc suitable for full, half and central fields.  (Range of 24'-32' of visual arc acceptable.) 

should be equal number of black and white squares
tangent of visual angle (minutes of arc)= check width (mm)/distance from eye to stimulus (mm)

ie formula used:  B=arctan W/D
Check colour:


Black & white

Fixation point:

defined as in the centre  or xdeg to left or right of centre

when located in centre of screen should be positioned at the corner of 4 checks 

Total Field size:
15o +
Distance of stimulus from patient:

 
50-150 cm, dependent on visual arc required
Stimulus rate:

1-3 reversals per second

Monocular stimulation

Luminance:

luminance of the white checks should be at least 80cd.m2
mean luminance of stimulus 40 cd.m2
contrast between black and white at least 50-80%

area surrounding stimulus should be equal to or less than stimulus (20-40cd/m2)

Pattern Reversal Hemi Field (chiasm and post-chiasm disorders)

Hemi field stimulation (pattern extending only to one side of fixation point in one half of visual field) should only be performed taking into account the limitations of this method. 

Following are settings that are different to that of full field pattern reversal stimulation.

Check width:


32' (50' of visual arc can be used provided normal values obtained using this setting)
Total field size:


16o
Fixation point:


Centre of stimulus screen.

Additional Electrodes:


LT - 5cm to left of LO, RT - 5cm to right of RO

Binocular stimulation

Central Field 
Following are settings that are different to that of full field pattern reversal stimulation.

Check width:

32' of visual arc is sufficient - other widths of 12'-16' of visual arc may be used if normal values obtained using these settings.
Total field size:


2-4o
Fixation point:


Centre of stimulation screen

Additional Electrodes:


LT - 5cm to left of LO, RT - 5cm to right of RO

Monocular stimulation

Flash stimulus (only used when visual acuity reduction cannot be corrected for or for patients unable to focus on the fixation point for pattern reversal)

Pattern generator:

Ganzfeld stimulator (if unavailable photostimulator lamp or matrix of LEDs - board or goggles- may be used but are less preferable.

Stimulus Field:


Ensure background lit up with stimulus is unpatterned.

Stimulus rate:


Approx. 1/s

Monocular/binocular stimulation:


Monocular ideal.  Unstimulated eye to be occluded.

9. Recording 

Ensure pattern/flash stimulator is accurately positioned for procedure being performed, including check size and distance from patient, ensuring visual angle required for appropriate stimulus is obtained.

Recording parameters such as ambient light, pattern luminance and contrast should be the same for all patients, and the same as for normal values used. 
Ensure machine settings are correct.

Patch/mask the eye not being stimulated to ensure no stimulus is received.

Monitor patient's attention during the recording.  Interact with and encourage the patient to maintain their concentration if necessary.
Monitor the quality of the live/raw data while averaging the signal to ensure integrity.  

The number of averages obtained should ensure a stable waveform is recorded with minimal noise.

Ensure labelling of waveforms is accurate.

At least two total averages must be recorded and superimposed to demonstrate reproducibility of waveform morphology, amplitude and latency.

Use half field pattern reversal, flash or other testing if indicated.

Machine settings, stimulus settings and clinical state should be documented on each recording.
If an abnormal result is obtained a basic ERG should be performed if accessible to rule out the possibility of a retinal problem leading to a delay in latency / absent response.
10.  Completion of the test

Remove all electrodes and product used to attach electrodes.  

Notify patient of timeframe and where to access results.

Clean all equipment used, sterilising electrodes.

Dispose of eye patch or material used to obscure eye.

Prepare results for reporting Neurologist.  Include the following markings/ measurements:

Full-fields:

Peak latency: 
N75, P100, N135

Amplitude: 

P100


Additional:

Inter-ocular latency difference





Inter-ocular amplitude ratio
Inter-hemisphere amplitude ratio

Half fields:

Peak latency: 
N75, P100, N135

Amplitude: 

P100

Additional:

Inter-ocular half-field latency difference




Monocular half-field latency difference




Inter-ocular half-field amplitude ratio




Monocular half-field amplitude ratio
Appendix 1

Individuals Consulted

All ANTA Inc members were given the opportunity to be on the Guidelines Development Sub-committee.

First draft - 24/3/2010: Angela Borbelj 
Second draft - 8/6/2010: ANTA Inc Members: Angela Borbelj (ACT), Karen Storchenegger (NSW), Paul Weston (SA), Fred Tremayne (Qld), Kate Martin (ACT), Neurologist: Dr Steve Vucic. 
Third draft - 16/6/2010: ANTA Inc Members: Angela Borbelj (ACT), Karen Storchenegger (NSW), Paul Weston (SA), Fred Tremayne (Qld), Kate Martin (ACT) ANTA Inc Executive: Stephanie Brooks, Anna Exley, Justin Stent.
Final - Feedback sought from all ANTA Inc Members.  Endorsed by ANTA Inc Members 5/5/2011.

Appendix 2
Guidelines and Textbooks Consulted
American Society of Electroneurodiagnostic Technologists Inc. (1999).  National competencies for performing evoked potential studies.
American Clinical Neurophysiology Society. (2006). Guideline 9A: Guidelines on evoked potentials

American Clinical Neurophysiology Society. (2008). Guideline 9B: Guidelines on visual evoked potentials

Aminoff, M.J. (1999).  Electrodiagnosis in clinical neurology (4th ed.)  USA: Churchill Livingstone

Community Services & Health Industry Skills Council.  Health Training Package - Health Technicians - Neurophysiology Technology - Unit HLTNE2A: Perform Evoked Potentials.

International Federation of Clinical Neurophysiology.  (1993).  Recommended standards for electroretinograms and visual evoked potentials.  Report of an IFCN Committee.

International Society for Clinical Electrophysiology of Vision, Japan. (2004). Visual Evoked Potential Standard. 

Liveson, J.A. and Ma, D.M. (1992).  Laboratory reference for clinical neurophysiology.  USA: Oxford University Press

Royal Brisbane and Women's Hospital Standard for Clinical Neurophysiology: Evoked Potentials Unit (2010)
Association of Neurophysiological Technologists of Australia Inc          Version 1: September 2010     9

