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Abstract  

This article presents a detailed examination of the theoretical foundations, classification systems, 

and practical techniques associated with general anesthesia. Historically, various theories—

ranging from the lipid solubility hypothesis to membrane and oxidative theories—have been 

proposed to explain the mechanisms of anesthetic action. Despite these efforts, the exact processes 

through which anesthetics exert their influence on the central nervous system remain partially 

understood, representing a notable knowledge gap in anesthesiology. This study employs a 

qualitative analysis of key clinical practices and physiological responses associated with different 

anesthetic methods, particularly inhalation anesthesia. The findings highlight the evolution and 

comparative advantages of various techniques such as mask, endotracheal, and endobronchial 

anesthesia. Endotracheal anesthesia, in particular, is emphasized for its precise dosing, airway 

security, and applicability in complex surgeries. The study also reviews the properties of 

commonly used anesthetics like ether, detailing their therapeutic range and potential 

complications. The results underscore the need for careful selection of anesthetic methods based 

on surgical context and patient condition. The implications of this work suggest the importance of 

continued refinement in anesthetic protocols and further research into cellular-level mechanisms. 

Improving understanding of anesthetic interactions with neural pathways could lead to safer, more 

efficient anesthesia practices.   

Keywords: general anesthesia, anesthetic theories, inhalation techniques, endotracheal method, 

ether anesthesia, anesthesiology, surgical safety. 

 

Introduction 

General anesthesia has played a pivotal role in modern medicine, enabling the safe and humane 

execution of complex surgical procedures. Since the 19th century, the development of anesthetic 

agents and techniques has progressed significantly, transforming surgical practice and patient 

care. The capacity to induce reversible unconsciousness, analgesia, and muscle relaxation has not 

only reduced surgical mortality but also expanded the boundaries of operative medicine. However, 

despite widespread clinical use, the precise mechanisms through which anesthetic agents exert 

their effects on the central nervous system remain only partially understood, making the topic both 

clinically significant and theoretically intriguing. 
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The scientific exploration of general anesthesia has led to the formulation of multiple theories that 

attempt to explain its physiological and biochemical underpinnings. Early hypotheses, such as the 

lipid theory by Hermann and the membrane theory by Hober and Winterstein, emphasized the 

physicochemical properties of anesthetics. Others, including Traube's surface tension theory and 

Warburg’s oxidative inhibition model, attempted to connect anesthetic action with cellular and 

metabolic processes. These theories, while valuable, have yet to fully account for the complex 

interactions between anesthetics and neural pathways. Modern understandings increasingly 

highlight the role of ion channels and synaptic transmission in producing anesthetic states, but a 

unified model remains elusive, indicating a substantial knowledge gap in both fundamental and 

clinical science. 

Previous studies have provided detailed classifications of anesthesia based on administration 

methods, pharmacodynamics, and surgical application. Among these, inhalation anesthesia—

especially endotracheal intubation—has gained prominence for its reliability and control in major 

surgical interventions. Clinical observations suggest that techniques like mask and endobronchial 

anesthesia retain relevance for specific procedures, particularly in pediatric and pulmonary 

surgery. This study aims to synthesize historical theories with modern clinical practices, focusing 

on the comparative analysis of inhalation anesthesia types, the pharmacological characteristics of 

agents like ether, and the physiological implications of their application. 

Methodologically, the study applies a qualitative content analysis approach by systematically 

reviewing the classical and contemporary literature on anesthetic theory and techniques. Clinical 

guidelines and procedural descriptions were analyzed to assess the practical implications of each 

method. This dual theoretical and empirical examination aims to bridge the gap between scientific 

theory and clinical application, providing a comprehensive understanding of general anesthesia. 

The expected outcome of this research is a clarified framework that integrates historical 

perspectives with modern insights. Findings emphasize the advantages of endotracheal anesthesia 

in providing controlled dosage and airway security while acknowledging risks like airway 

obstruction and mucosal trauma. The implications of this study are twofold: it underlines the 

necessity for anesthesiologists to base procedural choices on a nuanced understanding of both 

theory and technique, and it calls for further neurophysiological research to resolve remaining 

ambiguities. Ultimately, this work contributes to the ongoing refinement of anesthetic practice, 

aiming to improve patient safety and surgical outcomes. 

The methodology of this study is based on a comprehensive qualitative analysis of classical 

literature, clinical guidelines, and procedural documentation related to general anesthesia, as 

presented in the referenced text. The approach combines historical-theoretical review with the 

examination of contemporary anesthetic practices, focusing particularly on inhalation anesthesia 

methods such as mask, endotracheal, and endobronchial techniques. The research began with the 

collection and systematic interpretation of theoretical models that have historically attempted to 

explain the mechanisms of anesthetic action, including the lipid theory, membrane theory, and 

oxidative theories. These were analyzed in relation to current understandings of neuronal activity 

and pharmacological interaction. Clinical aspects were evaluated through a close reading of 

procedural protocols and descriptions of anesthetic administration, equipment use, and patient 

monitoring. Special attention was given to the advantages and limitations of different anesthesia 

methods in various surgical contexts. Through this dual lens—combining foundational theory and 

applied clinical knowledge—the study identifies not only recurring principles but also unresolved 

challenges in anesthesiology, such as the lack of a unified explanation for anesthetic mechanisms 

at the cellular level. This methodological framework allows for a holistic understanding of the 

topic by linking conceptual models with practical implementation. The analysis was designed to 

provide an integrated perspective that aligns historical context, current medical practice, and 

future directions for research. All findings were critically interpreted to draw connections between 

the physiological effects of anesthesia and their implications for improving surgical safety and 

anesthetic precision in clinical environments. 
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Results and Discussion 

The study reveals a multifaceted landscape of general anesthesia, where theoretical constructs and 

clinical practices intersect yet remain partially disconnected due to unresolved scientific 

questions. One of the central findings is the historical progression of theories explaining the 

mechanism of anesthetic action—from the early lipid solubility and membrane theories to more 

contemporary understandings involving neurotransmission and ion channel modulation. Despite 

these developments, no single theory fully accounts for the complexity of anesthetic effects on the 

central nervous system. This continuing ambiguity underlines a persistent knowledge gap in 

anesthesiology, particularly concerning the precise cellular and molecular pathways affected by 

anesthetic agents. 

In terms of practical applications, the analysis highlights the dominant role of inhalation 

anesthesia—especially the endotracheal method—as the gold standard in modern surgical 

settings. This method provides controlled dosing, airway security, and the ability to manage long-

duration or highly invasive procedures. The comparative review also points out that while mask 

anesthesia remains relevant for short-term or low-risk operations, it carries limitations related to 

airway maintenance and depth of anesthesia(Table 1). Moreover, the use of endobronchial 

anesthesia, though rare, is indispensable in thoracic surgeries requiring differential lung 

ventilation. Each method carries inherent risks, including airway obstruction, aspiration, and 

postoperative complications, which necessitate ongoing procedural refinement and 

anesthesiologist training. 

Table 1: Overview of General Anesthesia Theories, Methods, and Agents 

Category Type/Name 

Key 

Characteristic

s 

Advantages Limitations 

Theories 

of 

Narcosis 

Lipid Theory (Hermann, 

1866) 

Anesthetics 

dissolve in cell 

membrane 

lipids, altering 

neural 

transmission 

Correlates 

potency with 

lipid solubility 

Does not fully 

explain 

mechanism 

 
Membrane Theory 

(Hober, Winterstein, 

1907–1916) 

Alters ion 

transport across 

membranes 

(Na⁺, K⁺, Ca²⁺) 

Explains 

physiological 

inhibition 

Still lacks 

molecular detail 

 Surface Tension Theory 

(Traube, 1904–1913) 

Anesthetics 

lower 

membrane 

surface tension, 

increasing 

permeability 

Highlights 

physicochemica

l properties 

Incomplete 

explanation 

 Oxidative Theory 

(Warburg, 1911) 

Inhibits 

enzyme 

systems critical 

for cellular 

respiration 

Connects to 

metabolic 

function 

Cannot explain 

all anesthetic 

effects 

 Hypoxia Theory 

Anesthesia 

from cellular 

energy 

suppression 

Physiological 

model 
Too generalized 
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 Water Microcrystal 

Theory (Pauling, 1961) 

Blocks ion 

transport by 

forming 

crystals in 

aqueous 

solutions 

Novel 

explanation 

Lacks broad 

experimental 

validation 

 Reticular Theory 

Suppresses 

reticular 

formation of 

the brain 

Connects to 

CNS inhibition 

Needs more 

empirical 

support 

Anesthesi

a Methods 
Mask Inhalation 

Simple 

delivery via 

mask; used for 

short, minor 

procedures 

Easy to use, 

non-invasive 

Requires 

airway patency 

control 

 Endotracheal (Intubation) 

Direct delivery 

to lungs via 

tracheal tube 

Precise dosage, 

secured airway, 

reduced 

aspiration risk 

Requires skill, 

potential airway 

trauma 

 Endobronchial 

Ventilates one 

or both lungs 

separately 

Useful in 

thoracic surgery 

Limited use, 

complex 

technique 

 Intravenous/Intramuscula

r 

Non-inhalation 

methods, used 

for induction or 

maintenance 

Quick onset 
Difficult dosage 

adjustment 

 Combined/Component 

Anesthesia 

Uses multiple 

agents (e.g., 

analgesics, 

relaxants) in 

phases 

Targeted 

physiological 

control 

Complex 

pharmacologica

l interaction 

Inhalation 

Agents 
Ether 

Historical 

agent with 

strong narcotic 

effect 

Cheap, wide 

safety margin, 

stimulates 

respiration 

Flammable, 

irritant, 

prolonged 

recovery 

 Nitrous Oxide, 

Halothane, etc. 

Modern agents 

used alone or 

in combination 

Fast action, less 

irritant 

Requires 

special storage 

and delivery 

systems 
 

Ether anesthesia serves as a classical example within this study, offering insight into both the 

pharmacodynamic effects and the operational challenges of volatile agents. While ether is cost-

effective and exhibits a wide therapeutic window, its disadvantages—such as flammability, 

mucosal irritation, and delayed recovery—limit its contemporary use. However, its historical role 

remains significant in understanding the staged responses of the body to general anesthesia, such 

as the phases of analgesia, excitement, and surgical anesthesia described by Guedel’s 

classification. 

The discussion also points to critical gaps requiring further investigation. There is a need for deep 

neurophysiological studies employing advanced imaging, electrophysiological monitoring, and 

molecular analysis to determine how anesthetic agents interact with specific neural circuits. 

Additionally, practical research into patient-specific responses and anesthetic depth monitoring 

could improve safety protocols and individualized anesthesia plans. Innovations such as laryngeal 
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mask airways, non-invasive monitoring systems, and hybrid anesthetic regimens should be 

examined in terms of efficacy and risk mitigation. 

In conclusion, the study emphasizes the importance of integrating theoretical knowledge with 

clinical expertise to advance the field of anesthesiology. While modern techniques offer precision 

and improved outcomes, the absence of a unified theory limits comprehensive understanding. 

Bridging this divide through targeted research can lead to both theoretical advances and practical 

innovations, ultimately enhancing patient care and surgical efficiency. 

Conclusion 

In conclusion, this study underscores the complex and evolving nature of general anesthesia, 

revealing that while multiple historical and modern theories attempt to explain its mechanisms—

ranging from lipid solubility to ion channel modulation—none fully capture the intricate 

neurophysiological interactions at play. The practical analysis confirms the clinical efficacy of 

inhalation anesthesia, particularly the endotracheal method, which offers superior control, safety, 

and adaptability in a wide range of surgical procedures. However, traditional agents like ether, 

though historically significant, present limitations that have led to their diminished contemporary 

use. The implications of these findings highlight the necessity for anesthesiologists to make 

informed procedural choices based on both theoretical understanding and clinical context. Further 

research is essential to bridge the existing knowledge gap, especially through advanced 

neurobiological studies and patient-specific anesthesia modeling. Such efforts could foster the 

development of more refined, safe, and targeted anesthetic practices in the future. 
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