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1.  Purpose

These guidelines have been prepared to offer guidance towards best practice for recording SSEPs (to assess the functional integrity of the large fiber sensory pathways in the peripheral and central nervous systems) in the routine clinical setting within Australia.

2. Introduction
The following guidelines should be considered as minimum standards to record routine SSEPs 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 SSEP in clinical practice for adults only.  They do not relate to children, 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 SSEP 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 height/arm length and reason for referral.  Additional information may also be included such as medications, 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 the patient's limbs are warmed to the temperature at which normative data was acquired and maintain this temperature during the recording.

Measure the patient's height and arm length (upper limb SSEPs).  Arm length is measured from cathode of stimulating electrode to erb's point.  
Sedation may be administered where required as most medications have little effect.  Both limbs should be tested in the same conscious state as sleep can increase the latency of the median nerve N20 latency.
Maintain confidentiality at all times.

7.  Electrode application

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

Do not apply stimulation electrodes over or adjacent to central lines (or wires that are connected to the heart or large vessels).

Accurately measure and mark electrode sites.  Following are the most commonly used sites, but there are many potential sites for SSEP stimulation and recording.
Upper limb (median nerve):

Stimulation: 

Cathode - 2cm proximal to wrist crease over median nerve

Anode   -  midline, on wrist crease


Ground: 

On forearm, between stimulating and recording electrodes.

Recording (minimum):


Erb's Point (EP1-left, EP2-right)


Active - Erb's point


Reference - Fz (10-20 International System of Electrode Placement position-ISEP) 

Cervical C2/5 (C2/5S)



Active - over C2/C5 spinous process 



Reference - Fz


Cortical (C3' - left, C4', right)

Active - 2cm posterior to C3, C4 (10-20 ISEP electrode position), contralateral to the side being stimulated.


Reference - Fz 

Lower limb (posterior tibial nerve):

Stimulation:
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 (PF)


Active - over tibial nerve in popliteal fossa


Reference - medial surface of knee, 4-6 cm proximal to active electrode

Lumbar (L3S)


Active - over L3 spinous process


Reference - iliac crest
Cortical (Cz')


Active - 2cm posterior to Cz (10-20 ISEP electrode position)  

Reference - Fz (10-20 ISEP electrode position) 

Gold or Silver/ Silver Chloride disc electrodes are the most appropriate electrode to be used.

Ensure electrodes are placed accurately and securely and impedances measured being less than 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 artefact rejection:

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

Filters (-3dB):

Low Frequency 10-30 Hz

High Frequency 2.5-3 kHz (-3dB)

50Hz use only where absolutely necessary to obtain assessable trace

Sweep duration:

30-50 ms post stimulus (upper limb) 
60-100 ms post stimulus (lower limb)

Averaging:

256-2000 individual trials

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

Stimulus type:

Constant current/constant voltage

Stimulus rate:

3-8 pps (do not use factor divisible by 50Hz)

Stimulus duration:



0.2-0.3 ms
Stimulus intensity:


The stimulus intensity should be sufficient to produce a visible twitch of up to 2 cm.  For the median nerve this should be the abduction of the thumb and for the posterior tibial nerve this should be plantar flexion of the toes.

Montage (minimum):

Median:

Ch1: Contralateral scalp - Fz
Ch2: Contralateral scalp - Erb's point
Ch3: Cervical - Fz
Ch4: Erb's point - Fz or contralateral Erb's point

Posterior Tibial (minimum):


Ch1: Cz'-Fz

Ch2: L3S - 4 cm rostral to L3S

Ch3: PF - medial surface of knee

Level of alertness:

Awake/asleep

Sedation:


May be required in unco-operative patients.
9. Recording 

Ensure the patient is relaxed with eyes closed, in a position that ensures patient's comfort and minimises muscle activation.  

Ensure machine settings are correct.

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.

Machine settings, stimulus settings and patient height/ arm length should be documented on each recording.

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.

Prepare results for reporting Neurologist.  As well as 'patient information' (section 5), include the following markings/ measurements:
Median Nerve:


Peak latency:
EP, N13, P14, N18, N20

Amplitude: 
N13, cortical


Velocity: 
peripheral conduction, plexus-cord, cord-cortex (central 

conduction)
Posterior Tibial nerve:


Peak latency: PF, N22, P37, N45


Amplitude:
lumbar, cortical, 


Velocity: 
peripheral nerve, central
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