
10-Step Guide to Go from Basic to Advanced EEG 
Use for Monitoring Level of Unconsciousness

STEP 1 Place the electrodes on the patient’s forehead.

STEP 2 Verify the electrodes have acceptable contact with the patient’s forehead.

SETUP
While there are many tasks to accomplish before surgery starts, it is imperative to setup the EEG prior to 

starting the case as being able to monitor the patient during induction is critical.

 By Emery N. Brown, M.D., Ph.D. &  Patrick L. Purdon, Ph.D.
With contributions from Pegah Kahali, M.D., Christopher A. Colvin, MHSc., & Laura A. Santa Cruz M., M.D.

1)   Clean the forehead twice with alcohol wipes.
2)   Use clean gauze to dry and gently abrade the skin where the electrodes will be placed.
3)   Place the middle electrodes (CT and CB) on the center of the forehead and then attach the remaining electrodes.
  -  Make sure the most lateral electrodes (R2 and L2) are not on the temples, bur rather on
     the cranium, medial to the temples.

For best contact with the skin, press down 
lightly on the adhesive pad surrounding the 
electrode, as to not extrude the gel and 
cause bridging between electrodes.

Position the middle electrodes 
(CT and CB) before attaching the 
remaining electrodes.
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Once the electrode patch has been connected to the EEG monitor it will perform an impedance check. Impedance is a measure 
used to assess how well the electrodes are making contact with the patient’s skin. All the electrodes should be displayed on the 
monitor screen as green or yellow. It make take some time for the electrodes to equilibrate, so before adjusting any electrodes 
that are not displaying as green or yellow, wait a few minutes and they may change on their own.

The side electrodes (R2 and L2) 
should be placed above the indent 
of the temple.
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STEP 3 Switch the monitor display to show the 4-lead EEG waveform.
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INDUCTION

Once all the electrodes are either green or yellow the monitor will automatically switch to the “Trend” view display. However, 
during induction the most useful EEG information can be observed in the EEG waveform. Using the View button on the monitor, 
cycle to one of the views that displays the waveform from 4 of the electrode channels (i.e. 4-leads).

STEP 2 continued ...

Red or Blue

Green or Yellow

Grey

“X”

Impedance
Indicator Steps to Take

No action needed. These electrodes have acceptable contact with the scalp.

If they do not switch to green or yellow after waiting several minute, press gently on the edges of the 
individual electrodes to try and establish better contact with the scalp. If any of the electrodes remain red or 
blue, change to a new electrode patch, but make sure to �rst thoroughly clean the patient’s forehead 
again so no gel remains.
The connection is indeterminate at the current time. Adjust any electrodes that appear as blue �rst and the 
system will re-evaluate this electrode.

There is bridging. Bridging occurs when an electrical connection is made between electodes, such as when 
the conductive gel on the electrodes spreads out from one electrode to another. This is why it is important 
to press on the adhesive pad surrounding the electrode rather than the electrode itself which can extrude 
the gel to the surrounding areas. You can try wiping the gel clear from the skin between the X’d electrodes, 
or you can apply a new electrode patch. If you are attaching a new electrode patch be sure to �rst 
thoroughly clean the patient’s forehead to remove any gel.



While displaying the EEG waveforms, pressing the up/down buttons will increase/decrease the amplitude scale of the waveform. 
Scale the waveforms such that they do not quite �ll the entire waveform window and the individual waveforms do not often 
overlap with one another. EEG oscillations for elderly patients can be ~2 to 3-fold smaller in amplitude than younger adults, so 
adjusting the scale when treating elderly patients is often essential.

The waveform scale can also be adjusted within the Con�guration menu with the “EEG” section.

While you do not have to continuously watch the waveform during this stage, glancing at it can help inform the patient’s progres-
sion into unconsciousness. During induction with propofol only 3 basic EEG patterns are typically expected following loss of 
consciousness:

The scale of the EEG waveform can be adjusted using the directional buttons.

UP/DOWN  

LEFT/RIGHT

- increase/decrease amplitude

- toggle time scale between 30 mm/sec and 15 mm/sec

*The appearance of the slow/delta oscillation pattern coincides with the loss of responsiveness, eye closure, apnea, and loss of 
brainstem re�exes.
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Take note of the frequencies observed during induction as they will inform 
when the patient is unconscious.

STEP 5

STEP 4 Adjust the waveform scale to view the essential oscillatory characteristics.
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MAINTENANCE

STEP 5 continued ...

Using the View button on the monitor, cycle from the 4-lead waveform view to the 2-lead waveform with spectrogram view. The 
spectrograms show 20-minutes worth of EEG data.

During maintenance, visualization of the EEG signal as both the waveform and spectrogram allows for interpreation of changes in 
the EEG signal on both the timescale of seconds and minutes.

During induction watch how the EEG waveform changes as the patient progresses from conscious to unconscious.

CONSCIOUS SLOW/DELTA SLOW/DELTA & ALPHA

STEP 6 Switch the monitor display to the 2-lead waveform and 2 spectrogram view.
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To change the power scale of the spectrogram, enter the Con�guration menu and adjust the “Upper” and “Lower” limits within the 
DSA section of the menu.

Knowing the stereotyped EEG patterns for the various anesthetic drugs, the waveform and spectrogram should be used to infer 
the patient’s current brain state. As you get more familiar with the EEG you may �nd it helpful to switch between the spectrogram 
display and the 4-lead waveform display as they can provide slightly di�erent pieces of information. 

The spectrogram shows EEG data for the current time plus many minutes in the past. As such, it may be better for looking at trends 
in the EEG pattern over time and using these trends to predict where the level of unconsciousness may shift in the near future. The 
waveforms on the other hand may provide a more detailed visualization for the patient’s current brain state.

The power of the EEG activity observed in elderly patients is typically less than that 
observed in younger adults. As such, decreasing the power scale may commonly be 
required for elderly patients. If the alpha power appears low and hard to distinguish, 
try decreasing the power scale by dropping the “Upper” limit value to 0 dB.
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If necessary, adjust the power scale of the spectrogram to be able to 
distinguish activity within the characteristic frequency bands.

STEP 7

STEP 8 Infer the patient’s state of unconsciousness.
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Upper limit of the power 
scale reduced from 

15 to 0 dB



EMERGENCE

As anesthetic delivery is decreased, look for indicators of lightening anesthesia such as muscle artifacts, the “zipper opening” 
pattern in the EEG spectrogram, and activity in the beta/gamma frequency bands (~13 to 40 Hz). 

Upon inferring the patient’s current brain state, adjust the anesthetic dose as necessary to ensure the patient remains at an appro-
priate state of unconsciousness. For example, if the patient is in burst suppression consider decreasing the anesthetic delivery.

REPEAT STEPS 8 AND 9 AS REQUIRED DURING THE PROCEDURE
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Maintenance with Sevo�urane
Maintain dose

Appearance of 
muscle artifacts

Increase in beta/gamma 
frequency activity

“Zipper opening” pattern
It is subtle in this case, but it can look similar to 
the spectrogram shown in Step 9  demonstrat-

ing anesthesia lightening.

Adjust the anesthetic dose as necessary to guide the patient to an appropriate 
state of unconsciousness.

STEP 9

STEP 10 Look for indicators of emergence as anesthetic delivery is decreased.
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FIRST CASE OF THE DAY - STEP 0

Ensure that the date and time on the EEG monitor matches the data and time of the OR computer.

Occassionally the date and time displayed on the EEG monitor gets reset or 
deviates from the actual time. In these situations it is a good practice to set the 
EEG monitor date and time to align with the OR clock. This is important as it 
allows for the raw EEG data to be matched to the drug administration informa-
tion, which is essential when reviewing cases or studying the e�ects of 
anesthetics on the brain.

Changing the Time:

Changing the Date:

MENU Advanced Settings Time...

MENU Advanced Settings Date...
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