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All of the 
following are 
true about EEG 
recording from 
electrodes 
applied to the 
scalp EXCEPT:

A. The EEG reflects summed postsynaptic potentials occurring 
at apical dendrites of cortical neurons

B. Positive voltage deflections represent action potentials 
propagating along myelinated fiber tracts 

C. Neurophysiological (NP) activity as well as non-neuronal 
artifact or noise can be observed 

D. The skull attenuates electrical energy from NP signals >40Hz

QUESTION 1

To Question 2



EXPLANATION

Sorry! Incorrect.

A. The EEG recording reflects summed postsynaptic potentials occurring at apical 
dendrites of cortical neurons

This is true. 

 Spikes from neurons generate extracellular postsynaptic potentials 
(excitatory and inhibitory) necessary for communication in the CNS. These 
potentials are measured at the scalp as the EEG.

Purdon, Sampson et al. Clinical Electroencephalography for anesthesiologists: Part I: Background and basic signatures. 
Anesthesiology, 2015;123(4):937-960 Click to Return 

to Question



EXPLANATION

Great Job!! Correct.

B. Positive voltage deflections represent action potentials propagating along myelinated fiber tracts  

This is not true 

EEG measures extracellular potentials (excitatory and inhibitory postsynaptic potentials) from neurons. These 
signals are difficult to detect due to the random orientation of neurons in the brain. Synchronized activity from 
pyramidal neurons arranged in parallel with dendrites oriented perpendicular to the cortical surface can be 
measured through the skull.  

Positive voltage deflections represent post synaptic potentials close to the cortical surface of the brain 
generated from synaptic activity.  Different tissue densities impede or permit ion flow necessary for conduction 
based on their arrangement as well as their inherent electrical properties.  Ions cannot travel through myelin-
coated nerve tracts which are deep in the white matter, far from the cortical surface of the brain and not visible 
on EEG. 

Purdon, Sampson et al. Clinical Electroencephalography for anesthesiologists: Part I: Background and basic signatures. Anesthesiology, 2015;123(4):937-
960
Olejniczak, P. Neurophysiologic Basis of EEG. J Clin Neurophysiol 2006:23:186-198

Next QuestionBack to Q1



EXPLANATION

Sorry! Incorrect.

C. Neurophysiological (NP) activity as well as non-neuronal artifact or noise can be observed 

This is True

 The EEG is a recording of oscillatory patterns or waves which informs us about the neurophysiologic activity in the brain. Oscill atory patterns in the awake state 
are characterized by fast, low amplitude βactivity across the frontal region. (first row table).  With increasing sedation, there is an increase in βactivity followed 
by a slowing to spindle-like αwaves then to a predominant θwave (3.5-7 Hz) which will slow to δ(0.5-3.5 Hz) with increasing administration of hypnotic agents. 

 Noise or environmental artifact is registered on EEG from electrical devices like electrocautery or the EKG (see table bottom row). Non-neuronal artifact from 
the frontalis m. (grimacing); extraocular m.(eye blinking -first row table -Eyebrow raised or eye opening); or masseter m.( biting down) or EMG 
(electromyogram) artifact is quite common and may indicate a need for additional anesthetic/analgesic.  (EMG frequency 10-100Hz overlaps with the awake 
frequency). 
Bennett C., Voss LJ, Barnard JP et al. Practical use of the raw electroencephalogram waveform during general anesthesia: the art and science. A and A. 2009;109:5

Negative deflection (eye opening)

EKG artifact (typically more organized on the left  - bottom tracing ) 

NP activity/artifact or noise Unprocessed EEG

Alpha (9-12 Hz) / Beta (>13 Hz/20-30 Hz)
Sedative state

Artifact - blinking  

Artifact –EKG

Click to Return 
to Question



EXPLANATION

Sorry! Incorrect.

D. The skull filters most electrical energy from NP signals >40Hz  

This is true
 The filtering effect of the skull attenuates higher frequency waves like EMG activity reflective of the frontalis m. (>80 Hz) allowing practitioners to focus on brain 

activity of interest (0-40 Hz) which represents the limits of processed EEG monitoring devices. The spectrogram makes it possible to display how the oscillations in the 
EEG change with time and with changes in anesthetic agent dosing.

 On the spectrogram, the spectral edge frequency is the frequency below which 95% of the spectral power is located. In the image below the spectral edge frequency 
can be identified by the white line in the spectrogram (about 16 Hz). 

Purdon et al., Clinical electroencephalography for anesthesiologists. Anesth. 2015

Unprocessed EEG wave

30 Hz Spectral Edge Frequency

20 Hz

Spectrogram 

Time

Click to Return 
to Question



A 70 year old physically 
healthy patient with 
mild cognitive 
impairment presents 
for hip fracture repair. 
All of the following are 
potential advantages of 
intraoperative EEG use 
in this patient EXCEPT

A. Provides information on the patient’s state of arousal during 
surgery

B. This monitoring is helpful in avoiding anesthetic under-
dosing 

C. Will assure the prevention of Postoperative neurocognitive 
disorder  

D. This monitor may be helpful in decreasing the risk of POD

QUESTION 2

To Question 3



EXPLANATION

Sorry! Incorrect.

A. Provides information on the patient’s state of arousal during surgery

This is true.  
 Different arousal states induced by anesthetic agents are associated with different EEG waveforms under anesthesia in surgery.  

Using EEG monitoring has been helpful in achieving alpha and slow oscillations (0.1-4 Hz) at lower anesthetic doses in the elderly. 

 Age related changes in the anatomy of the aging brain like volume loss in the prefrontal cortex may be related to decreased 
anesthetic requirements in the elderly. The dose of anesthesia required to achieve the same level of general anesthesia in elderly 
patientsis 10-50% less than younger patients and evidence supports elderly patients are more likely to enter burst suppression 
when anesthetized. In the CODA trial, a RCT using BispectralIndex to titrate anesthesia delivery, this monitoring contributed to 
reduced anesthetic exposure, delirium postoperatively, and the likelihood of POCD 3 months after surgery.

Brown E, Purdon P, The aging brain and anesthesia. CurrOpinAnesthesiol. 2013;26:414-419

Chan M. et al Bis-guided anesthesia decreases postoperative delirium and cognitive decline. JNA. 2013;25(1):33-42

Click to Return 
to Question

States of arousal Unprocessed EEG

Beta (13-25 Hz) - awake

Slow delta <1Hz -1-4Hz)/alpha (9-12 Hz) -
unconscious

isoelectric



EXPLANATION

Sorry! Incorrect.

B. This monitoring is helpful in avoiding anesthetic under-dosing 

This is true. 

 Recommendations by the Authors of the American Society for enhanced recovery and perioperative quality initiative joint 
consensus statement on the role of neuromonitoring in perioperative outcomes: EEG(POQI) include the use of EEG for 
informing the practitioner on appropriate pharmacological interventions during surgery, which may also help reduce the risk o f 
awareness. While results of a meta-analysis conducted by this group revealed that BIS-guided anesthesia did not reduce the 
risk of awareness, in 2 subgroup analyses of patients under TIVA (N= 6283), pooled analysis showed that BIS-guided anesthesia 
significantly reduced the risk of awareness. (RR[95% CI],0.27[0.11-0.68].  

 Additionally, when compared to control (without BIS), there is some evidence that the risk of awareness is decreased with BIS 
monitoring.  In a prospective, randomized double-blind multicenter trial, patients under general anesthesia (volatile agents or 
TIVA) monitored with BIS( N=1225) had significantly less reports of awareness compared to the routine care group (N=1238). 
Two cases were reported in the BIS group compared to 11 in the routine group.  

Myles P, Leslie K, McNeil J, et al. BIS spectral index to prevent awareness during anesthesia: the B-aware randomized controlled trial. Lancet. 2004;363:1757-63

Chan M, Hedrick T, Egan TD, Garcia PS, et. Al. American Society for enhanced recovery and perioperative quality initiative joint consensus statement on the role of neuromonitoring perioperative outcomes. 
Electroencephalography.  A and A. 2020;130:1278-91

Click to Return 
to Question



EXPLANATION

Great Job!! Correct.

C. Will assure the prevention of Postoperative neurocognitive disorder

This is not true. 

 The Perioperative Quality Initiative (POQI), an international, multidisciplinary, nonprofit organization developed consensus statements on 
the use of processed EEG during anesthesia for reducing the rate postoperative delirium and postoperative neurocognitive disorder based 
on a review of meta-analyses and systemic reviews. This group found insufficient evidence to make a recommendation on the use of
processed EEG to decrease the risk of postoperative neurocognitive disorder in older patients. 

 While there is some evidence of a benefit of the use of intraoperative processed EEG monitoring on the risk of postoperative 
neurocognitive disorder: the CODA trial –921 pts for non-cardiac surgery with BIS 40-60 vs routine care where pts in the BIS group had a 
lower rate of postoperative neurocognitive disorder compared to controls at 3 months (10.2% vs 14.7%) contrary to results of another trial 
of 1155 pts for non-cardiac surgery assigned to BIS (40-60) vs routine care, revealed a lower rate of delirium however no affect on 
neurocognitive disorder.  

Chan M, Hedrick T, Egan TD, Garcia PS, et. Al. American Society for enhanced recovery and perioperative quality initiative joint consensus 
statement on the role of neuromonitoring in perioperative outcomes. Electroencephalography. A and A, 2000;130:1278-91
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EXPLANATION

Sorry! Incorrect.

D. This monitor may be helpful in decreasing the risk of POD
This is true. 

 In light of considerable heterogeneity in a meta-analysis of 6 studies, the POQI group 
found insufficient evidence to recommend the use of processed EEG in older high risk 
surgical patients for reducing the risk of POD. However, later work suggests that EEG 
monitoring may be helpful. 

 An observational study of over 600 patients demonstrated EEG burst suppression during 
maintenance [OR=1.86(1.13-3.05)] and EEG trajectories lacking significant spindle power 
were strongly associated with PACU delirium, particularly in cases that involved ketamine 
or nitrous oxide [OR = 6.51 (3.00-4.17)]. 

Hesse S, Kreuzer M, High tD. et al. Association of electroencephalogram trajectories during emergence from anaesthesia with delirium in the 
post-anesthesia care unit: an early sign of postoperative complications. British Journal of Anaesthesia. 2018: 1-13. 

Click to Return to 

Question



A large un-ruptured 
ACoAaneurysm was 
successfully clipped via a 
craniotomy with monitoring in 
a patient. Aside from brief 
temporary clipping, surgery 
was uneventful. Post-clipping 
intraoperative angiogram 
shows no residual aneurysm 
and normal cerebral blood 
flow. During closing, the 
neuromonitoring technician 
reports alternating 
isoelectricity and high power 
oscillations on EEG. Which of 
the following is the least likely 
reason for this EEG pattern?

A. The patient is hypothermic

B. High doses of propofol administered during temporary 
aneurysm clipping   

C. This patient has had a stroke 

D. The patient has had a Seizure   

QUESTION 3

To Question 4



EXPLANATION

Sorry! Incorrect.

A. The patient is hypothermic
 Hypothermia may produce the pattern in question - discontinuous EEG (burst suppression –BS).In a prospective study of patients 

undergoing thoracic aortic surgical procedures requiring circulatory  arrest with EEG monitoring, 47 neurologically normal patients 
who had EEG monitoring with deep hypothermia demonstrated a discontinuous EEG pattern within 30 minutes of the start of 
cooling at a core temperature between 15.7°C-33°C.   

 While we do not know this patient’s intraoperative temperature, hypothermia in the operating room is common and intentional 
hypothermia for cerebral protection in adults may be useful in the setting of neurovascular surgery.  

Stecker et al. Deep hypothermic Circulatory Arrest I. effects of cooling on electroencephalogram and evoked potentials. Ann Thora. Surg. 
2001;71:14-2

Polderman KH. Hypothermia and neurological outcome after cardiac arrest: State of the art .Eur J Anaesthesiol2008;42:23-30.

Shanker, Brown, et al  Etiology of Burst Suppression EEG Patterns. Front. Psychol. 2021. 12:673-529. doi: 10.3389/fpsyg.2021.673529

Click to Return 
to Question



EXPLANATION

Sorry! Incorrect.

B. High doses of propofol administered during temporary aneurysm clipping   
 Anesthetic agents, halogenated ethers, barbiturates, propofol, and etomidate, produce a drug induced reversible coma primarily 

though stimulation of the type A (GABA) receptors. High doses of these agents produce a discontinuous EEG pattern or BS.  

 In an effort to decrease CMR during periods of temporary cerebral ischemia, a discontinuous EEG pattern (BS) is induced as maybe in
this patient.  Despite some evidence of a decrease in ischemic damage from temporary ischemia in animals, there is no clear benefit 
of BS in intracranial aneurysmal surgery in humans. 

 Two primary mechanistic explanations for a discontinuous EEG are: 
 Cortical hypersensitivity: a hyper-excitable state identified experimentally in cats treated with high dose isoflurane to produce BS consequent 

to increased extracellular Ca from high dose isoflurane. The authors noted a neural response to stimulation observed only during BS. 
 ATP availability: This broader application of BS etiology relates to an inadequate production of ATP for consumption: low ATP leads to opening 

of ATP-gated potassium channels and suppression until ATP concentrations can return close to baseline, which leads to termination 
ofsuppression and the beginning of burst, during the burst, ATP is decreased until another suppression event is initiated.

Shanker, Abel, Schamberg, Brown,  Etiology of Burst Suppression EEG Patterns. Front. Psychol. 2021. 12:673529. doi: 10.3389/fpsyg.2021.673529 

Rajan, Sharma, . Neuroanesthesia and monitoring for cranial and complex spinal surgery, in Ellenbogen R et al eds. . Principles of Neurological Surgery, 4th ed, 2018. Elsevier. 

Click to Return 
to Question



EXPLANATION

Sorry! Incorrect.

C. This patient has had a stroke

This is true

 Stroke after cerebral angiography due to dislodged blood clots or intravascular dissection  while rare 
(risk is  <1%), is the most serious risk of this diagnostic procedure. 

 A discontinuous EEG (Burst suppression) may occur in both the setting of focal or global cerebral 
ischemia 
 In 21 patients monitored for temp. clipping during intracranial vascular surgery, mEcoG

monitoring was more effective in identifying a BS pattern in the setting of focal ischemia when 
compared to EEG. Progression to BS from delta-theta waves was detected in 7/17 patients via 
mEcoG compared to scalp EEG (detected in 4/21 patients).  

 BS after cardiac arrest is a poor prognostic sign. 25 of 26 patients with BS in a review of EEG 
findings in 96 comatose survivors after cardiac arrest remained in coma or died.

Koenig M, Kaplan P et al, Clinical neurophysiologic monitoring and brain injury from cardiac arrest. NeurolClin. 2006;24:89-106

Ebatisse, Pralong, et al Simultaneous multilobar electrocardiography (mEcoG) and scalp electroencephalography (scale EG) during intracranial vascular surgery: a new approach to neuromonitoring. Clinical Neurophysiology 
2005:116:2734-2740 

Click to Return 
to Question



EXPLANATION

Great Job!! Correct.

D. The patient has had a Seizure   

This is unlikely

This patient who does not have epilepsy nor a brain tumor is unlikely to have had a 
seizure under general anesthesia. 

However, there are some similarities between the discontinuous EEG achieved from high 
anesthetic doses and the post-ictal period after a tonic-clonic seizure.  With tonic-clonic
seizures, EEG reveals a discontinuous pattern characterized by saw tooth spikes of 
varying frequencies (2-5 Hz) followed by post ictal flattening or attenuation (~1.5 Hz).  
Epileptic bursts are more monomorphic and have greater rhythmicity than BS associated 
with high anesthetic doses.  

Stern J, Engel J. Atlas of EEG Patterns. 2nded. 2013. Lippincott, PA Next Question
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A 35 year old burn patient  
presents for skin grafting 
under general anesthesia. EEG 
monitoring is planned for this  
patient with a history of  
intraoperative awareness.  As 
surgery is nearing completion, 
the patient is administered a 
drug and EEG monitoring  
becomes notable for beta 
oscillations.  What drug did 
this patient receive?

A. Fentanyl

B. Ketamine

C. Propofol

D. Dexmedetomidine

QUESTION 4

To Question 5



EXPLANATION

Sorry! Incorrect.

A. Fentanyl 

This is not true
 While Fentanyl may be given to this patient for intraoperative analgesia, this drug does not produce this EEG pattern. In a study of 39 patients 

undergoing cardiac bypass, EEG patterns in patients who received fentanyl 30-70µg/kg in either of two groups (24 patients with air/02 vs 15 
patients with N20/02) was characterized by high voltage slow delta waves (1-4Hz).  

 Interestingly, beta arousal during anesthesia, an acceleration in EEG after painful stimulation, has been described. Noxious stimulation causes 
increases in aminergic neuromodulators in the brainstem and aminergic systems are important mediators of beta arousal on EEG. Beta arousal 
reactions may occur when the patient is under low doses of anesthesia in combination with inadequate analgesia. It is doubtful that this has 
occurred in this burn patient with a history of intraoperative awareness undergoing a painful surgical procedure. 

Sebelet al. Effects of high dose fentanyl anesthesia on electroencephalogram. Anesth. 1981;55:203-211

Garcia PS, KreuzerM, HightD, Sleigh JW., Effects of noxious stimulation on electroencephalogram during general anaesthesia: a 
narrative review and approach to analgesic titration.. British Journal of Anaesthesia, 2021;126(2):445-457

Click to Return 
to Question



EXPLANATION

Great Job!! Correct.

B.    Ketamine

This is true. 

Anesthetic agents each have drug specific neurophysiologic signatures notable in the unprocessed EEG.  At low 
doses, Ketamine, an analgesic/sedative, helpful for this patient has its primary effect on inhibitory interneurons 
as they are more active (open channels) thereby  allowing excitatory neurons to become disinhibited or more 
active. The resultant increase in CBF, CMR, and in some, hallucinations, is associated with an active EEG 
pattern. When administered, EEG reveals fast oscillations (high beta-25-32 Hz)
Purdon, Sampson et al. Clinical Electroencephalography for anesthesiologists: Part I: Background and basic signatures. Anesthesiology, 2015;123(4):937-
960 

(with copyright permission)
Beta oscillations

Next Question
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EXPLANATION

Sorry! Incorrect.

C. Propofol

This is not true. 

 While additional doses of propofol may be administered to quickly deepen the anesthetic level in this patient for suspected light anesthesia, this EEG pattern is 
not consistent with propofol administration. Sedative doses of propofol cause alpha/beta oscillations(8-22 Hz) and slow-delta oscillations(0.1-4 Hz). A bolus of 
propofol with induction produces high amplitude slow and delta oscillations. 

 Propofol binds to GABA receptors (postsynaptic) in the cortex, thalamus, brainstem, and spinal cord producing an inward chloride current that hyperpolarizes 
the postsynaptic neurons leading to inhibition.  Decrease excitatory input from thalamus to cortex by enhancing GABAergic inh ibition of thalamic reticular 
nucleus, which normally provides inhibitory control of thalamic output to cortex contributes to EEG patterns in the beta and alpha ranges.  Decreased excitatory 
input from the thalamus and brainstem to cortex leads to hyperpolarization of cortical pyramidal neurons contributing to slow and delta oscillations.

Purdon, Sampson et al. Clinical Electroencephalography for anesthesiologists: Part I: Background and basic signatures. Anesthesiology, 2015;123(4):937-960 hesiology, 
2015;123(4):937-960 

(with copyright permission)

q alpha-Beta oscillations (8-22 Hz)

slow delta oscillations (<1;1-4Hz)
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EXPLANATION

Sorry! Incorrect.

D. Dexmedetomidine

This is not true. 

This is a helpful agent for helping to decrease postoperative analgesic requirements. However this EEG pattern 
is not characteristic of dexmedetomidine administration. Binding dexmedetomidine to presynaptic alpha -2 
receptors hyperpolarizes the locus ceruleus (LC) neurons and decreases NE release. Hyperpolarization of LC 
leads to loss of inhibitory input to the preoptic area (normally sends inhibitory projections to arousal centers in 
midbrain, pons, and hypothalamus).  Therefore, sedation is due to activation of the inhibitory path from 
preoptic area to arousal centers.  Blockage of presynaptic release of NE leads to loss of excitatory input from LC 
to basal forebrain, thalamus and cortex.
Purdon, Sampson et al. Clinical Electroencephalography for anesthesiologists: Part I: Background and basic signatures. Anesthesiolo gy,2015;123(4):937-960 

EEG –slow delta (1-4 Hz) and spindles (intermittent oscillations between cortex and thalamus)

(with copyright permission) slow delta pattern 
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All of the following are 
true regarding BIS indices 
alone for monitoring 
under general anesthesia

EXCEPT

A. BIS index may be helpful for the prevention of awareness 
under general anesthesia with TIVA 

B. BIS index assumes that the same index value reflects the 
same level of unconsciousness for all anesthetics

C. BIS index is stable in adults across the age spectrum

D. BIS index has a time lag for registering changes reflective of 
the level of arousal

QUESTION 5

Back to Q 1



EXPLANATION

Sorry! Incorrect.

A. BIS index may be helpful for the prevention of awareness under general anesthesia with TIVA 

This is true
 Bispectral Index monitor (BIS) processes a frontal EEG signal to calculate a number which provides a measure of the patient’s Level of 

consciousness. 

 A joint consensus statement by the American Society for enhanced recovery and perioperative quality initiative on the role of neuromonitoring in 
perioperative outcomes:EEG recommends the use of EEG to help reduce the risk of awareness (Strong recommendation, Grade C evidence). 

 In a prospective, randomized, double-blinded, multicenter controlled trial of patients undergoing TIVA with BIS guided administration (BIS 40-60) 
or control (BIS monitored but screen covered),the BIS -guided group (4/2919) experienced less awareness compared to control (15/2309). Five of 
the 19 confirmed cases of awareness had BIS>60. 

Purdon, Sampson et al. Clinical Electroencephalography for anesthesiologists: Part I: Background and basic signatures. Anesthesiology, 2015;123(4):937-960

Zhang, C Xu L, et al. Bispectral index monitoring prevents awareness during total intravenous anesthesia: a prospective randomized double-blinded multicenter 
controlled trial. Clin Med J (2011;124:3664-3669
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to Question



EXPLANATION

Sorry! Incorrect.

B. BIS index assumes that the same index value reflects the same level of consciousness for all anesthetics 

This is true.

 While many anesthetics eventually produce slowing of the EEG at higher doses, indicating a more profound state 
of anesthesia, in the case of ketamine and nitrous oxide, two agents associated with faster EEG oscillations, 
higher index values (higher BIS) are associated with a sedated state. 

 In the case of dexmedetomidine, the patient can be aroused from what is actually a sedated (not unconscious) 
state despite slow EEG oscillations and low index values (low BIS) indicative of unconsciousness. 

 These weaknesses of the BIS index support more reliance on raw EEG for informing anesthetic management 
intraoperatively. 

Purdon, Sampson et al. Clinical Electroencephalography for anesthesiologists: Part I: Background and basic signatures. Anesthesiology, 2015;123(4):937-960

Chan M, Hedrick T, Egan TD, Garcia PS, et. Al. American Society for enhanced recovery and perioperative quality initiative jointconsensusstatement on the role of neuromonitoringin
perioperative outcomes. Electroencephalography.  A and A. 2020;130:1278-91

Click to 
Return to 
Question



EXPLANATION

Great Job!! Correct.

C. BIS index is stable in adults across the age spectrum

This is not true.  

In a study evaluating the BIS index and age-adjusted end tidal MAC as a function of age, 
the authors of a retrospective evaluation of 4699 pts >30 years found that older pts 
displayed increased BIS values compared to younger pts despite increasing anesthetic 
doses. BIS values correlated positively with age (ρ=0.15;95% CI:0.12-0.17;p<0.001) and 
inversely with age-adjusted end-tidal MAC (ρ=-0.13;95% CI:-0.16-0.11;p<0.001).

The authors suggest that reliance on the BIS index alone in elderly patients may cause 
practitioners titrating MAC within the range for general anesthesia to increase the 
anesthetic. 

Ni K, Cooter M, Gupta DK, et al. Paradox of age: older patients receive higher age-adjusted minimum alveolar concentration fractions of 
volatile anaesthetics yet display higher bispectral index values. British Journal of Anaesthesia, 2019;123(3):288-297

Back to Q5Back to Outline



EXPLANATION

Sorry! Incorrect.

D. BIS index has a time lag for registering changes reflective of the level of arousal

This is true

 A study simulating the loss and return to consciousness between artificial EEG signals to determine 
the latency of BIS monitoring in a full step and stepwise approach found time delays for BIS of 60s 
(full-step approach, i.e.BIS from 0 to 98 in 60s and BIS from 98 to 0 in 66s). The significance of this 
evidence relates in part to wakefulness and awareness. It has been previously determined that 
increasing the time interval for wakefulness to >30s increases the risk of recall. 

 Awake to asleep  (decreasing indices, stepwise approach)
• 20s: from BIS 74 to 63 
• 16s: from BIS 63 to 52 
• 21s: from BIS 52 to 38 

 Asleep to Awakening (increasing indices, stepwise approach)
• 20s: from BIS 38 to 52
• 21s: from BIS 52 to 63
• 19s:  from BIS 63 to 74 

Pilge, S, Zanner R, et al. Time delay of index calculation. Anesthesiology. 2006;104:488-94
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