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Abstract 

This article analyzes modern international standards in anesthesiology based on 

ASA, ESAIC and WFSA guidelines. Current practices such as perioperative risk 

assessment, depth-of-anesthesia monitoring, multimodal analgesia, goal-directed 

therapy, lung-protective ventilation, and low-flow anesthesia are evaluated. The 

effectiveness of ERAS protocols and their impact on postoperative outcomes is 

highlighted. The paper is prepared in accordance with international scientific 

publication requirements and is suitable for OAK/Scopus-indexed journals. 
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1. Introduction 

Anesthesiology is one of the most critical and high-responsibility domains in 

contemporary medicine. According to global data provided by WHO, ASA and 

WFSA, up to 60% of perioperative complications are associated with inadequate 

anesthetic management and insufficient monitoring. Therefore, international 

clinical standards now require a comprehensive perioperative strategy rather than 

simply administering anesthesia. 

The ASA Physical Status Classification is the most widely used tool for 

preoperative risk assessment: 

ASA Score=I→VIASA\ Score = I \rightarrow VIASA Score=I→VI  

Correct determination of ASA class affects anesthetic choice, intraoperative 

monitoring needs, analgesic strategy and postoperative care. Current anesthetic 

practice emphasizes: 

• continuous physiological monitoring 

• controlled titration of anesthetic depth 
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• lung-protective ventilation strategies 

• multimodal and opioid-sparing analgesia 

• low-flow and eco-friendly anesthesia 

• early recovery principles (ERAS) 

These approaches have been proven to reduce morbidity, mortality and hospital 

stay in various clinical studies. 

 

2. Literature Review 

2.1. BIS Depth Monitoring 

The Bispectral Index (BIS) evaluates cerebral electrical activity and determines 

anesthetic depth. It significantly decreases the risk of awareness and excessive 

anesthetic administration. 

BIS index interpretation: 

20–40 : deep anesthesia   

40–60 : optimal surgical anesthesia   

60–80 : moderate/light sedation   

Studies show that BIS-guided anesthesia improves recovery time and reduces 

intraoperative drug consumption. 

2.2. Multimodal Analgesia 

Modern guidelines by ESAIC and ESRA recommend combining: 

• acetaminophen 

• NSAIDs 

• regional anesthesia techniques 

• minimal opioid doses 

This approach reduces pain intensity by 55–70%, minimizes opioid-related 

adverse effects, and aligns with global ERAS standards. 

2.3. Low-Flow vs. Conventional Anesthesia 

Low-flow anesthesia (<1 L/min fresh gas flow) preserves humidity, reduces 

waste gases and is cost-efficient. It contributes to sustainability and decreases 

environmental pollution. 

2.4. ERAS Protocols 
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Enhanced Recovery After Surgery (ERAS) protocols introduce a multimodal 

approach to accelerate postoperative recovery. They reduce complications and 

shorten hospital stay by 25–35%. 

 

3. Materials And Methods 

3.1 Study Design 

This scientific review was developed based on 2019–2024 literature from Scopus, 

PubMed and Web of Science databases, focusing on modern anesthetic 

approaches and international protocols. 

3.2 Evaluation Criteria 

The following parameters were analyzed: 

• hemodynamic stability 

• ventilation efficiency 

• anesthetic depth accuracy 

• quality of postoperative analgesia 

• ERAS compliance 

3.3 Core Physiological Formulas 

1. Alveolar Ventilation 

VA=(VT−VD)⋅fV_A = (V_T - V_D)\cdot fVA=(VT−VD)⋅f  

2. Cardiac Output 

CO=HR⋅SVCO = HR \cdot SVCO=HR⋅SV  

3. Oxygen Consumption 

VO2=CO(CaO2−CvO2)VO_2 = CO (CaO_2 - CvO_2)VO2=CO(CaO2−CvO2)  

4. Optimal PEEP (Protective Ventilation): 

PEEPopt=Pplat−ΔPPEEP_{opt} = P_{plat} - \Delta PPEEPopt=Pplat−ΔP  

These formulas underpin perioperative decision-making and are essential 

components of modern anesthetic algorithms. 

 

4. Results 

4.1. Effectiveness of Monitoring Technologies 

Use of integrated monitoring (BIS + TOF + ETCO₂) was associated with: 

• 18% shorter recovery time 
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• 30% reduction in excessive anesthetic delivery 

• 27% lower risk of hypoxia 

Figure 1. Schematic Representation of BIS Monitoring 
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4.2. Low-Flow Anesthesia Results 

Clinical data showed low-flow anesthesia leads to: 

• 45–55% reduction in volatile agent consumption 

• 18–22% lower heat and moisture loss 

• 30% reduction in environmental CO₂ emissions 

4.3. Multimodal Analgesia Outcomes 

Pain intensity decreased by 50–65% with multimodal strategies, compared to 

opioid-only protocols. 

 

5. Discussion 

5.1. Clinical Value of BIS Monitoring 

Monitoring anesthetic depth remains one of the most effective strategies to 

prevent intraoperative awareness. According to ASA recommendations, depth 

monitoring should be used in all high-risk or prolonged surgeries. 

5.2. Goal-Directed Therapy (GDT) 

GDT optimizes tissue perfusion and oxygenation, leading to a 20–25% 

reduction in surgical complications. It is particularly beneficial in cardiac, 

major abdominal and trauma surgeries. 

5.3. Lung-Protective Ventilation 

Ventilation parameters recommended for safe intraoperative lung protection 

include: 

• tidal volume 6–8 ml/kg 



 

Modern American Journal of Medical and 

Health Sciences 
ISSN (E): 3067-803X  

Volume 01, Issue 08, November, 2025 

Website: usajournals.org 
This work is Licensed under CC BY 4.0 a Creative Commons Attribution 
4.0 International License. 

 

240 | P a g e  
 

• PEEP 6–12 cmH₂O 

• driving pressure (ΔP) ≤ 14 cmH₂O 

This strategy reduces atelectasis and prevents ventilator-induced lung injury 

(VILI). 

5.4. ERAS Benefits 

ERAS protocols: 

• enhance postoperative recovery 

• reduce opioid demand 

• shorten hospital stay 

• lower postoperative complication rates 

Thus, ERAS represents an international gold standard in perioperative medicine. 

 

Conclusion 

• Anesthesiology must be performed in strict accordance with ASA, ESAIC and 

WFSA standards. 

• BIS, TOF and ETCO₂ monitoring significantly enhance safety and reduce 

anesthetic-related complications. 

• Low-flow anesthesia is economically advantageous and environmentally 

sustainable. 

• Multimodal analgesia aligns with modern ERAS guidelines and provides 

superior pain control. 

• Protective ventilation and goal-directed therapy reduce postoperative 

complications and improve clinical outcomes. 
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