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To outline the procedures for the following services:
Brainstem Evoked Potential (BSEP) Routine (14 years and older)
Electroencephalogram (EEG) Routine
Electroencephalogram (EEG) Sleep Deprived
Somatosensory Evoked Potential (SSEP) Routine (14 years and older)
Pattern Reversal Visual Evoked Potential (pVEP) Routine (14 years and older)
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On occasion this procedure may not be able to be followed completely. This may be due to patient tolerance for example if when performing photic stimulation the patient states it hurts or that they can’t handle it then that component of the test may not be completed. It may be due to clinical presentation of the patient for example if a patient is having constant fits it is not appropriate to complete photic stimulation. It may also be due to not having an appropriate environment to complete the testing such as not having enough available power points. Ensure that all specific alterations and the reasons for these alterations are documented in patient’s clinical record.

Clinicians performing the procedures must comply with Hand Hygiene as per Infection Prevention and Control – Healthcare Associated Infections, Section 5.2.1.
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This procedure applies to all staff within the Neurology Department at Canberra Health Services (CHS) and all Allied Health Staff employed to perform these procedures in the Neurology Department.

This procedure applies to adult and children who require neurological testing at CHS.
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NCS/EP Machine
Watercolour pencil
Abrasive paste
Conductive paste	
Disc electrodes
Tape measure
Cotton bud
Medicine cup
Washer
Anti-bacterial detergent	Anti-bacterial wipes
[bookmark: _Toc389473280]
Procedure 
Preparation before the patient arrives:
Ensure room is clean and free from avoidable hazards (notify manager immediately of any new hazards identified).
Ensure BSEP machine is working.
Set up consumables.
Input patient details (minimum First name, Surname, DOB, URN) onto BSEP system.

Introduction:
Welcome patient into room and introduce yourself and any other staff present.
Ask patient or guardian to identify the patient using the 3 patient identifiers as per the Patient Identification and Procedure Matching Procedure (check ID band if inpatient).
Confirm patient is attending for a BSEP.
Ask patient to take a seat and place pillow behind head. 
Explain procedure.
Take history from patient while measuring and placing electrodes.
[bookmark: _Hlk75779673]Gain consent as per Informed Consent (Clinical) Policy.

Setup:
Don gloves.
Measure Cz (reference) and Fz (ground) electrode positions as per the 10-20 International System of Electrode Placement (10-20 ISEP).
Place Cz, Fz, A1, A2 electrodes as per the 10-20 ISEP (skin is abraded with abrasive paste and electrodes are attached using conductive paste and tape).
Check impedance: should be below 3 kΩ and within 2kΩ of each other.
Doff gloves.  If at any point the patient is touched, gloves must be donned prior to and doffed following.
Recline chair so patient comfortable and neck is relaxed.

Settings:
LFF/HPF – 20 Hz
HFF/LPF – 3 kHz
50Hz Filter – Off (Use only when necessary)
Sensitivity – 5μV/mm
Time Base – 1ms/div
Stim Rate – 11pps
Stim Level – 70 dB nHL/nSL
Stim Duration - 100μs
Stim Type – Click (alternating) 
Average – 1000-2000
Masking – 40 dB nHL/nSL below stimulus intensity

Test:
Headphones are placed on patient's ears.
· Red on Right ear, blue/black on Left ear. 
Basic hearing threshold is assessed independently for each ear: 
· Cooperative Patient: Decrease stimulus from 30 DB nHL (greater if significant hearing deficit) until patient is unable to hear stimulus. Re-present frequency either side of the resulting level to confirm patient's hearing threshold. Document the value for each ear on the technical report.
· Uncooperative patient: perform a latency-intensity test. A BAEP trace is run for reducing intensities with wave V disappearing when presented below the hearing threshold intensity.
Ask patient to close eyes and relax neck and jaw for test.
Each ear is stimulated as per above settings (ear not tested is provided masking).  
Complete at least 2 reproducible studies per ear.
Mark waves I-V on screen and print each trial and results for reporting by Neurologist.

On Completion:
Don gloves.
Adjust chair to upright position.
Remove Electrodes, wash pencil marks, and paste out of patient’s hair.
Clean tape off electrodes and soak with anti-bacterial detergent and water in kidney dish placed in sink.
Doff gloves.
Explain to patient when results will reach requesting Doctor.
Ask patient to see administration staff for signing for Medicare form.

Clean Up:
Wipe chair, headbox and headphones with anti-bacterial wipe.
Restock consumables at end of clinic.
Soak and rinse used electrodes then hand to dry prior to being sterilised.
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Equipment 
EEG Machine			
Cotton bud			
Water based pencil
Abrasive paste			
Conductive paste		
Adhesive tape
Gloves				
Washer			
Tape measure
Disc electrodes		
Alligator clip + tab electrode	
Disposable ECG electrode
Anti-bacterial wipe		
Anti-bacterial detergent	

Procedure 
Preparation before patient arrives:
Ensure room is clean and free from avoidable hazards (notify manager immediately of any new hazards identified).
Ensure EEG machine is working.
Set up consumables.
Input patient details (minimum First name, Surname, DOB, URN) onto EEG system.
Prepare toys for children, if necessary and age appropriate. Select age-appropriate toys from toy bench that are safe for the patient to play with/distract them while the setup and testing is completed.  Older patients with intellectual or behavioural disabilities may require distracting toys or alternatives to assist them to remain still and calm during testing.  Ensure toys are cleaned after use. 

Introduction and Explanation of Procedure:
Welcome patient into room and introduce yourself and any other staff present.
Ask patient or guardian to identify the patient using the 3 patient identifiers as per the Patient Identification and Procedure Matching Procedure (check ID band if inpatient).
Confirm patient is attending for an EEG.
Ask patient to take a seat in testing chair.
Explain procedure.
Gain consent as per Informed Consent (Clinical) Policy.
Obtain history from patient.

Setup:
Recline chair to position safe and comfortable to both the patient and scientist.
Donn gloves.
Measure and place electrodes according to the 10-20 International System of Electrode Placement (10-20 ISEP).
EOG, ECG and Mastoid electrodes should also be placed wherever possible.
Check impedance: should be below 10kΩ and within 3kΩ of each other, however it is acknowledged this is not always achievable.
Doff gloves.

Settings:
LFF/HPF – 0.50Hz 
HFF/LPF – 70Hz
50Hz Filter – Off (Use only when necessary)
Sensitivity – 10μV/mm
Time Base – 30mm/s 

Test:
Record for minimum of 20 minutes.
Ask patient, where possible, to close eyes for majority of test.  Ensure minimum of 1 x 20 second portion recorded with eyes open.
Document state of patient, current medication, any head anomalies (such as scars, asymmetrical shape), and any electrodes omitted on trace and technical report.
Document normal, abnormal and artefactual waveforms on trace and technical report as they occur.  Attempt to resolve any artefacts.
Explain then perform hyperventilation: 3 minutes at rate of 1 deep breath per 2-3 seconds (if < 65 years of age), including a one minute post hyperventilation period. (Contra-indications - recent (within 6 months) cerebro-vascular accident, transient ischaemic attacks, myocardial infarction, asthma, cardiopulmonary disease, respiratory distress, intracranial haemorrhage, pregnancy (>24wks gestation), Sickle cell disease or trait, or Moya Moya disease).
Explain then perform photic stimulation:
· Cooperative, capable patients: 10 second train, first 5 seconds eyes open then 5 seconds eyes closed with 10 second rest between each stimulation frequency - at the following frequencies of 2, 4, 6, 8, 9, 10, 11, 12, 13, 14, 15, 18, 20, 25, 50 Hz. 
· Patients who are uncooperative or unable to follow simple commands: 5 second train with 5 second rest between each stimulation frequency - at the following frequencies 2, 4, 6, 8, 9, 10, 11, 12, 13, 14, 15, 18, 20, 25, 50 Hz. 
· Perform run with eyes closed then with eyes open, if possible, otherwise what is achievable.
· If a photosensitive response occurs during photic stimulation, repeat stimulation at that frequency then work down through frequencies until a reproducible photosensitive response occurs. Note bandwidth on trace and in technical report.
If at any point during the activation procedures the patient is unable to continue, re-assure the patient and document what they achieved and why completion was not possible on the trace and technical report.
If at any point during the recording the patient appears to be having a seizure - follow the Neurology Testing Guideline for Code Blue Activation. 
If the patient produces a video of their typical events, then record this at the end of the EEG recording (hold device up to camera).

On Completion:
Donn gloves.
Remove Electrodes, wash pencil marks, and paste out of patient’s hair.
Clean tape off electrodes and soak with detergent and water in kidney dish placed in sink.
Doff gloves.
Explain to the patient when the results will reach referring Doctor.
Return chair to upright position.
Ask patient to sign Medicare form.

Clean Up:
Wipe chair, head box, measuring tape, pencil and any toys touched with anti-bacterial wipe.
Set up headbox with electrodes.
Set up for next patient.
Restock consumables at end of clinic.
Soak and rinse used electrodes then hand to dry prior to being sterilised.
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Sleep Deprivation Preparation:
Adults – Remain awake for 24 hours prior to appointment. Appointments to be allocated about 1 pm.
Paediatrics (2yrs +) – Put child to bed two hours later than usual and awaken child two hours earlier than normal. Appointments to be allocated about 1pm.
Babies (< 2yrs) – sleep deprivation is not easily achieved in this age group. Perform EEG about the time of their usual daytime sleep. 

Competency Level
Neurophysiology Scientist (HP2) minimum.
Neurophysiology Scientist (HP1) with supervision of HP2/3/4.
Orientation of Dangerous Substances used within Neurology Department.
Clinical Mandatory Education must be completed and up to date.

Procedure
Preparation:
Ensure room is clean and free from avoidable hazards (notify manager immediately of any new hazards identified).
Ensure EEG machine is working.
Set up consumables.
Input patient details (minimum First name, Surname, DOB, URN) onto EEG system.
Prepare toys for children, if necessary and age appropriate. Older patients with intellectual or behavioural disabilities may require distracting toys or alternatives.
Place ‘Quiet Please Sleep test in progress’ signs outside EEG room in corridor – ensuring not to block the path for emergency access.

Introduction and Explanation of Procedure:
Welcome patient into room and introduce yourself and any other staff present.
Ask patient or guardian to identify the patient with full name and date of birth (check ID band if inpatient).
Confirm patient is attending for a Sleep Deprived EEG and they are sleep deprived.
Ask patient to take a seat in testing chair.
Explain procedure.
Gain consent as per Informed Consent (Clinical) Policy.
Take history from patient while measuring and placing electrodes.

Setup:
Recline chair to position safe and comfortable to both the patient and scientist.
Don Gloves.
Measure electrode placement as per the 10-20 International System of Electrode Placement (10-20 ISEP).
Place electrodes as per marks of the 10-20 ISEP plus ground and reference (skin is abraded with Nuprep and electrodes are attached using Elefix paste and tape).  EOG, ECG and Mastoid electrodes should also be placed wherever possible.
Check impedance: should be below 10kΩ and within 3kΩ of each other.
Doff Gloves. If at any point the patient is touched, gloves must be donned prior to and doffed following.

Settings:
LFF/HPF – 0.50Hz 
HFF/LPF – 70Hz
50Hz Filter – Off (Use only when necessary)
Sensitivity – 10μV/mm
Time Base – 30mm/s 

Test:
Record for a minimum of thirty minutes.
Ask patient, where possible, to close eyes for majority of test. Ensure minimum of 1 x 20 second portion recorded with eyes open.
Document state of patient, current medication, any head anomalies (such as scars, asymmetrical shape), and any electrodes omitted on trace and technical report.
Document normal, abnormal, and artefactual waveforms on trace and technical report as they occur. Attempt to remove any artefacts.
Record for about one minute in Double Banana Montage, then change to Transverse Montage.  
Explain then perform hyperventilation (if < 65 years of age) (including a one-minute post hyperventilation period): 3 minutes at rate of 1 deep breath per 2-3 seconds (contra-indications - recent cerebro-vascular accident, transient ischaemic attacks, myocardial infarction, respiratory distress, or Moya Moya disease).
Close the blind, turn off the light and ask the patient to relax and try to fall asleep.  Record for twenty minutes minimum. After twenty minutes following post hyperventilation, if the patient has not achieved stage two sleep and does not appear near to this, then perform photic stimulation. If the patient has reached stage two sleep, ensure you have recorded about fifteen minutes at this stage, then perform photic stimulation.
Explain then perform photic stimulation:
· Cooperative, capable patients: 10 second train, first 5 seconds eyes open then 5 seconds eyes closed with 10 second rest between each stimulation frequency - at increasing frequencies of 2, 4, 6, 8, 9, 10, 11, 12, 13, 14, 15, 18, 20, 25 and 50Hz.
· Uncooperative/incapable patients: 5 second train with 5 second rest between each stimulation frequency - at increasing frequencies of 2, 4, 6, 8, 9, 10, 11, 12, 13, 14, 15, 18, 20, 25 and 50Hz. Perform run with eyes closed then with eyes open, if possible, otherwise what is achievable.
If at any point during the activation procedures the patient is unable to continue, re-assure the patient and document what they achieved and why completion was not possible on the trace and technical report. If at any point during the recording the patient appears to be having a seizure - follow the Neurology Testing Guideline for Code Blue Activation. 

Note: 
On occasion this procedure may not be able to be followed completely - document specific alterations and why.



On Completion:
Don gloves.
Remove Electrodes, wash pencil marks, and paste out of hair.
Clean tape off electrodes and soak with Pyroneg and water in kidney dish placed in sink.
Doff gloves.
Explain to patient when results will reach requesting Doctor.
Return chair to upright position.
Ask patient to sign Medicare form.

Clean Up:
Wipe chair, head box and any toys touched with Tuffie wipe.
Set up headbox with electrodes.
Tape up for next patient.
Restock consumables at end of clinic.
Soak and rinse used electrodes then hand to dry prior to being sterilised.


Back to Table of Contents
[bookmark: _Toc389473284][bookmark: _Toc75780981]

	Section 4 – Somatosensory Evoked Potential (SSEP) Routine (14 years and older)



Equipment 
Tape measure			
Measuring cup		
Disc electrodes 
Water based pencil		
Cotton bud			
Microbial han dwash
Abrasive paste			
Micropore tape		
NCS/EP Machine
Gloves 				
Washer			
Conductive paste
Disposable electrodes		
Alligator clip + tab electrode			

Procedure 
Preparation:
Ensure room is clean and free from avoidable hazards (notify manager immediately of any new hazards identified).
Ensure SSEP machine is working.
Set up consumables.
Input patient details (minimum First name, Surname, DOB, URN) onto SSEP system.

Introduction:
Welcome patient into room and introduce yourself and any other staff present.
Ask patient or guardian to identify the patient using the 3 patient identifiers as per the Patient Identification and Procedure Matching Policy and Procedure (check ID band if inpatient).
Confirm patient is attending for a SSEP.
Ask patient to take a seat.
Explain procedure. 
Gain consent as per Informed Consent (Clinical) Policy.
Obtain history from patient while measuring and placing electrodes.

Set Up
Don gloves.
Measure and place electrodes as follows (NB: 10-20 ISEP – 10-20 International System of Electrode Placement; skin is abraded with abrasive paste and electrodes are attached using conductive paste and tape): 
Upper limb: 
Stimulating – Anode: midline on wrist crease; Cathode: 2cm proximal to anode, over median nerve.
Ground – forearm between stimulation and recording electrodes.
Recording Reference (All)– Fz (10-20 ISEP)
Recording Active:
· Erb’s Point – Erb’s Point.
· Cervical – C2/C5 spinous process.
· Cortical – C3’/C4’ (2cm posterior to C3/C4 10-20 ISEP), contralateral to side being stimulated.
Lower Limb:
· Stimulating – Cathode: midway between medial border of Achilles tendon and posterior border of malleolus (over posterior tibial nerve at the ankle); Anode: 3cm distal to cathode.
· Ground – Calf, between stimulating and recording electrodes.
· Recording:
· Popliteal Fossa – Active: over tibial nerve in popliteal fossa; Reference: medial surface of knee, 4-6cm proximal to active electrode.
· Lumbar – Active: Over L3 spinous process; Reference: Fz (10-20 ISEP).
· Cortical – Active: 2cm posterior to Cz (10-20 ISEP); Reference: Fz (10-20 ISEP)
· Check impedance: should be below 3kΩ and within 2kΩ of each other.
· Doff Gloves

	Settings
	Upper Limb
	LowerLimb

	50 Hz Filter
	Off (Use only when necessary)
	Off (Use only when necessary)

	LFF/HPF
	10Hz
	30Hz 

	HFF/LPF
	3kHz
	3kHz

	Sensitivity
	2μV/mm
	2μV/mm

	Time Base
	50ms
	100ms

	Stim Rate
	6pps
	3pps 

	Stim Duration
	0.2ms
	0.2ms

	Averages
	256-2000
	256-2000

	Stimulus Intensity
	Sufficient to produce visible twitch of up to 2cm. NB: a smaller twitch will be tolerated better by the patient.






On Completion:
If results suggest possible peripheral nerve damage, perform peripheral nerve conduction study on nerve stimulated for SSEP to allow confirmation of integrity of peripheral nerve pathway. 
Don gloves.
Remove Electrodes, wash pencil marks, paste out of hair, and off body of patient.
Clean tape off electrodes and soak with detergent and water in kidney dish placed in sink.
Doff gloves.
Return chair to upright position.
Allow patient to fully dress.
Explain to patient when results will reach requesting Doctor.
Ask patient to sign Medicare form.

Clean Up:
Wipe chair and head box with antibacterial wipe.
Restock consumables at end of clinic.
Soak and rinse used electrodes then hand to dry prior to being sterilised.
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Equipment 
NCS/EMG Machine		
Water colour pencil		
Disposable electrodes
Disc electrodes		
Felt pad electrodes		
Electrode conductive paste
Electrode adhesive paste	Micropore tape		
Transpore tape
Measuring tape		
Medicine cup			
Cotton bud
Eye patches

Procedure
Preparation:
Ensure room is clean and free from avoidable hazards (notify manager immediately of any new hazards identified).
Ensure VEP machine is working.
Set up consumables.
Input patient details (minimum First name, Surname, DOB, URN) onto VEP system.
Close blind and set up Snellen chart.

Introduction:
Welcome patient into room and introduce yourself and any other staff present.
Ask patient or guardian to identify the patient using the 3 patient identifiers as per the Patient Identification and Procedure Matching Policy and Procedure (check ID band if inpatient).
Confirm patient is attending for a VEP.
Check visual acuity on Snellen chart with and without glasses (if used) - each eye independently. Document on technical report.
Check patient's colour vision using Ishihara chart.  Document on technical report.
Ask patient to take a seat.
Explain procedure. 
Gain consent as per Informed Consent (Clinical) Policy.
Take history from patient while measuring and placing electrodes.

Setup:
Don gloves.
Measure electrode placement as per Queens Square Method (O1', Oz', O2', Cz, Fz).
Place electrodes as per marks of Queens Square (skin is abraded with abrasive paste and electrodes are attached using conductive paste and tape).
· Additional electrodes (T5' and T6') must be placed if half field testing is requested.
Check impedance: should be below 3kΩ and within 2kΩ of each other.
Doff gloves.
Stimulation monitor is moved 1m in front of patient, measured from inion to red fixation square on monitor.  Ensure monitor is square on and centred to patient.

Settings:
LFF/HPF – 1 Hz 
HFF/LPF – 100 Hz
50Hz Filter – Off (Use only when necessary)
Sensitivity – 10μV/mm
Time Base – 20ms
Pattern – Squares (Full monitor for full field; half monitor for half fields)
Check width – 32' of visual arc
Rep Rate - 1.9 pps
Averages – 100 
Stim Frequency – 0.9 Hz
Monocular stimulation

Test:
Full Field
Eye patch is placed over the eye not being tested (ensure patient cannot see out of covered eye).
Test room lights are turned off.
Patient is asked to fixate on the red square in the centre of the stimulation monitor while the pattern reversal stimulus runs, as per settings above.
Patient is allowed to blink but should minimise blinking.
Patient should also keep neck and face still and relaxed.
Minimum of two reproducible runs are performed on each eye.
Mark N75, P100 and N145 on screen and print for reporting by Neurologist.
Repeat on other eye.
Ensure patient remains alert and monitor attention during recording.
Monitor quality of live/raw data while averaging the signal to ensure integrity.

Half Field (only performed if specifically requested).
Eye patch is placed over the eye not being tested (ensure patient cannot see out of covered eye).
Test room lights are turned off.
Patient is asked to fixate on the red square in the centre of the stimulation monitor while the pattern reversal stimulus runs, as per settings above. (NB: Pattern is on same side as half field being tested.)
Patient is allowed to blink but should minimise blinking.
Patient should also keep neck and face still and relaxed.
Minimum of two reproducible runs are performed on each half field.
Mark N75, P100 and N145 on screen and print for reporting by Neurologist.
Repeat on other half field.
Ensure patient remains alert and monitor attention during recording.
Monitor quality of live/raw data while averaging the signal to ensure integrity.

On Completion:
Don gloves.
Remove Electrodes, wash pencil marks, and paste out of hair of patient.
Clean tape off electrodes and soak with anti-bacterial detergent and water in kidney dish placed in sink.
Doff gloves.
Explain to patient when results will reach requesting Doctor.
Ask patient to sign Medicare form.

Clean Up:
Wipe chair, headbox and headphones with anti-bacterial wipe.
Restock consumables at end of clinic.
Soak and rinse used electrodes then hand to dry prior to being sterilised.
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Outcome
Patient’s requiring neurological testing at CHS will be managed as per this procedure.

Measure
· Review of clinical incident reports related to neurological testing
· Review of consumer feedback about neurological testing
Back to Table of Contents
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Policies
Informed Consent (Clinical)
Work Health and Safety

Procedures
Infection Prevention and Control – Healthcare Associated Infections 
Patient Identification and Procedure Matching 

Legislation
Health Act 1993
Human Rights Act 2014
Public Health Act 1997
Work Health and Safety Act 2011(Commonwealth)
Work Health and Safety Act 2011 (ACT)
ACT Public Sector Management Act 1994
Workcover ACT Manual Handling Code of Practice 1999
Australian Charter of Healthcare Rights

Back to Table of Contents
	[bookmark: _Toc389473288][bookmark: _Toc75780985]References


[bookmark: _Toc389131245]
1. Association of Neurophysiological Technologists of Australia Inc. (ANTA Inc). Brainstem Auditory Evoked Potential Routine Recording Guidelines. 2014.
2. Association of Neurophysiological Technologists of Australia Incorporated (ANTA Inc). EEG Guidelines. 2014
3. Association of Neurophysiological Technologists of Australia Inc.  (ANTA Inc.). Somatosensory Evoked Potential (SSEP) Routine Recording Guidelines. 2014
4. Association of Neurophysiological Technologists of Australia Inc.  (ANTA Inc.). Visual Evoked Potential (VEP) Routine Recording Guidelines. 2014

Back to Table of Contents
	[bookmark: _Toc389473290][bookmark: _Toc75780986]Search Terms 



Brainstem Auditory Evoked Potential, Brainstem Auditory Evoked Response, Neurophysiology, BAEP, BSEP, BAER, Electroencephalogram, EEG, Somatosensory Evoked Potential, SSEP, Visual Evoked Potential, VEP

[bookmark: _Toc396995664]Back to Table of Contents
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