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The practice of anesthesiology has undergone a profound transformation 
over the last decades. Modern ﻿anesthesia is no longer limited to maintaining 
unconsciousness, immobility, ﻿analgesia, and hemodynamic stability. It 
increasingly requires a deeper understanding of the brain as the central target 
organ of anesthetic drugs. In this context, ﻿electroencephalography (EEG) and 
﻿processed ﻿EEG monitoring have become essential tools for observing the effects 
of ﻿anesthesia on cerebral function in real time.

Throughout this book, EEG has been presented not merely as a technical 
monitor, but as a clinical language. This language allows anesthesiologists 
and intensive care physicians to interpret ﻿brain activity, recognize changes in 
﻿anesthetic depth, detect excessive cortical suppression, identify artefacts, and 
respond to patient-specific neurophysiological needs. The true value of EEG 
monitoring lies not only in the number displayed on the screen, but in the 
clinician’s ability to understand the underlying waveform, what it may conceal, 
and how it should be interpreted within the broader clinical context.

One of the main messages of this book is that ﻿processed EEG indices should 
never be interpreted in isolation. Numerical values such as BIS, ﻿PSI, entropy, 
or other device-derived parameters may provide useful guidance, but they are 
influenced by many factors, including age, anesthetic agent, neuromuscular 
activity, ﻿hypothermia, ﻿cerebral perfusion, metabolic status, and ﻿technical 
artefacts. Therefore, careful evaluation of ﻿raw ﻿EEG waveforms, density spectral 
array displays, ﻿burst suppression patterns, and the clinical condition of the 
patient remains indispensable.

﻿EEG monitoring also reminds us that ﻿anesthetic depth is not a fixed 
or uniform state. Each patient responds differently to anesthetic drugs. 
Elderly patients may develop profound EEG suppression at lower anesthetic 
concentrations, while pediatric patients show age-dependent EEG patterns 
shaped by brain maturation. Patients undergoing cardiovascular surgery 
may experience ﻿cerebral hypoperfusion or embolic events despite apparently 
acceptable systemic parameters. Critically ill patients in the ﻿intensive care 
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unit may have ﻿nonconvulsive ﻿seizures, encephalopathy, ﻿coma, or altered 
consciousness that cannot be reliably assessed by clinical examination alone. 
These examples demonstrate why ﻿brain monitoring must be individualized 
rather than standardized solely by drug dose or traditional vital signs.

The concept of perioperative ﻿brain protection is becoming increasingly 
important. Avoiding ﻿intraoperative ﻿awareness remains a major goal, but it is 
only one part of the broader picture. Preventing unnecessarily ﻿deep ﻿anesthesia, 
burst suppression and postoperative delirium, supporting cognitive ﻿recovery, 
detecting ﻿cerebral ﻿ischemia, and identifying ﻿nonconvulsive ﻿seizures are equally 
important components of modern brain-oriented care. EEG contributes to all 
of these aims when used thoughtfully and interpreted correctly.

Another important theme of this book is the need to move beyond passive 
monitoring. The presence of an EEG monitor in the operating room or ﻿intensive 
care unit does not automatically improve patient outcomes. Its benefit depends 
on the clinician’s knowledge, vigilance, and ability to integrate EEG findings into 
decision-making. Technology becomes meaningful only when it is combined 
with clinical reasoning. A ﻿processed EEG monitor should therefore be regarded 
as an extension of clinical assessment, not as a substitute for it.

The chapters in this book were designed to provide a practical foundation 
for this approach. Basic ﻿EEG waveforms and their clinical meanings were 
reviewed to establish a common language. The effects of anesthetic agents on 
EEG were discussed to clarify how different drugs shape cerebral activity. Burst 
suppression was examined as a clinically important pattern related to ﻿deep 
﻿anesthesia and potential neurological vulnerability. ﻿Artefacts were addressed 
because misinterpretation of false signals may lead to inappropriate clinical 
decisions. Special populations, including geriatric and pediatric patients, were 
considered because EEG interpretation must be adapted to developmental 
and age-related physiology. Cardiovascular ﻿anesthesia and intensive care 
applications were included because these settings often require advanced 
﻿brain monitoring and rapid ﻿neurological assessment. Finally, commonly used 
﻿EEG devices were reviewed to help clinicians understand the strengths and 
limitations of available technologies.

Despite the increasing use of EEG in ﻿anesthesia and critical care, many 
questions remain unanswered. The optimal EEG targets for different patient 
groups, the long-term effects of EEG-guided ﻿anesthesia on neurocognitive 
outcomes, the role of EEG in preventing ﻿delirium, and the integration of 
EEG with other monitoring modalities require further research. In the future, 
﻿artificial intelligence, automated pattern recognition, ﻿quantitative EEG analysis, 
and multimodal ﻿neuromonitoring may provide more precise and individualized 
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guidance. However, even as technology advances, the need for clinician 
understanding will remain central.

For this reason, EEG education should become a routine part of 
anesthesiology and intensive care training. Clinicians should be familiar not 
only with processed indices, but also with ﻿raw EEG patterns, spectral displays, 
age-related differences, drug-specific signatures, and common artefacts. Such 
knowledge can increase confidence, improve interpretation, and support safer 
clinical decisions.

The ultimate goal of ﻿EEG monitoring is not simply to adjust anesthetic 
drug doses. Its broader purpose is to make the invisible visible: to observe the 
brain during ﻿anesthesia and ﻿critical illness, to recognize vulnerability before 
injury becomes irreversible, and to individualize care according to the patient’s 
cerebral response. In this sense, EEG provides a bridge between physiology and 
clinical practice.

This book was prepared with the hope of supporting clinicians on that path. 
It aims to serve as a practical guide, a reference source, and a starting point 
for deeper curiosity about the brain under ﻿anesthesia. If it helps readers look 
beyond the numerical index, question the underlying waveform, and consider 
the patient’s brain as actively as they consider the heart, lungs, and circulation, 
it will have achieved its purpose.

Modern ﻿anesthesia is increasingly becoming brain-centered ﻿anesthesia. 
Protecting the brain requires knowledge, attention, technology, and clinical 
wisdom. EEG does not provide all the answers, but when understood 
properly, it offers one of the most direct and meaningful ways to listen to the 
anesthetized brain.


