



Anesthetic comparison between thoracotomy and video-assisted thoracoscopic surgery: effects on one-lung ventilation and postoperative analgesia
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ABSTRACT 

	Introduction: Thoracic surgery has evolved substantially with the widespread adoption of video assisted thoracoscopic surgery, requiring specific anesthetic considerations, particularly regarding one lung ventilation and postoperative analgesia.
Objective: To compare the anesthetic impacts of open thoracotomy and video assisted thoracoscopic surgery, focusing on one lung ventilation and postoperative pain control.
Methods: A systematic review was conducted in accordance with PRISMA 2020 recommendations. Clinical, observational, and systematic review studies comparing thoracotomy and video assisted thoracoscopic surgery from an anesthetic perspective were included. Outcomes of interest included ventilatory strategies, postoperative pulmonary complications, and analgesic approaches.
Results: Video assisted thoracoscopic surgery demonstrated a more favorable anesthetic profile, with lower rates of postoperative pulmonary complications, better preservation of respiratory mechanics during one lung ventilation, and reduced postoperative pain intensity. Protective ventilation strategies and multimodal analgesia were beneficial in both surgical approaches, with more consistent results observed in video assisted thoracoscopic surgery.
Conclusion: When combined with modern anesthetic management, protective one lung ventilation, and multimodal analgesia, video assisted thoracoscopic surgery provides clinically meaningful advantages over open thoracotomy, leading to reduced morbidity and improved postoperative recovery.varices grades.
Non-invasive independent predictors for screening esophageal varices may decrease medical as well as financial burden, hence improving the management of cirrhotic patients. These predictors, however, need further work to validate reliability.
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1. INTRODUCTION 

Thoracic surgery has undergone substantial evolution over recent decades, with a progressive transition from open thoracotomy to video assisted thoracoscopic surgery, commonly referred to as VATS, driven by the pursuit of reduced surgical trauma and improved perioperative outcomes (McKenna et al., 2006; Yan et al., 2009; Khoury et al., 2021; Von Ballmoos et al., 2024). Robust evidence demonstrates that VATS is associated with less postoperative pain, shorter hospital length of stay and a lower incidence of pulmonary complications when compared with conventional thoracotomy (Bendixen et al., 2016; Cao et al., 2019; Byrd et al, 2022; Slinger & Campos, 2024).
Despite the advantages of minimally invasive surgery, both surgical approaches share important anesthetic challenges, particularly regarding one lung ventilation. One lung ventilation is essential to provide adequate surgical exposure, yet it is associated with significant physiological disturbances, including increased intrapulmonary shunt, hypoxemia, pulmonary inflammatory response and a higher risk of postoperative pulmonary complications (Karzai and Schwarzkopf, 2009; Piccioni et al., 2023).
Evidence suggests that patients undergoing thoracotomy experience greater impairment of respiratory mechanics and a more pronounced systemic inflammatory response compared with those undergoing video assisted thoracoscopic surgery, often requiring more protective ventilatory strategies during one lung ventilation (Licker et al., 2017). In addition, anesthetic management, including the choice of maintenance anesthetics and ventilatory strategies, directly influences the incidence of postoperative pulmonary complications (Yang et al., 2022).
Postoperative analgesia represents another cornerstone of anesthetic care in thoracic surgery. Thoracotomy is classically associated with severe postoperative pain and a higher risk of developing chronic post thoracotomy pain syndrome, whereas VATS generally presents a more favorable pain profile, although postoperative pain remains clinically relevant (Bayman and Brennan, 2014; Kanani et al., 2025). Multimodal analgesic strategies, including regional anesthesia techniques and enhanced recovery protocols, have been increasingly recommended for both approaches, with more consistent benefits observed in video assisted thoracoscopic surgery (Umari et al., 2018).
In this context, an anesthetic comparison between thoracotomy and video assisted thoracoscopic surgery, focusing on the effects of one lung ventilation and postoperative analgesia, is essential to optimize perioperative management and reduce surgery related morbidity and mortality. This review aims to critically analyze the anesthetic differences between these two surgical approaches based on current scientific evidence.

2. material and methods 

This systematic review was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta Analyses PRISMA 2020 statement. A predefined protocol was established to ensure methodological rigor, transparency and reproducibility.
The research question was structured using the PICO framework. The population included adult patients undergoing thoracic surgery, the intervention was video assisted thoracoscopic surgery, the comparator was open thoracotomy, and the outcomes focused on one lung ventilation parameters and postoperative analgesia.
A comprehensive literature search was performed in PubMed MEDLINE, Virtual Health Library and LILACS, including studies published between January 2019 and December 2025. Controlled descriptors and free text terms were combined using Boolean operators, including “thoracotomy”, “video assisted thoracoscopic surgery”, “one lung ventilation”, “thoracic anesthesia” and “postoperative analgesia”.
Randomized controlled trials, comparative observational studies and systematic reviews with or without meta analysis addressing anesthetic differences between thoracotomy and video assisted thoracoscopic surgery were included. Case reports, small case series with fewer than ten participants, editorials, letters to the editor, animal studies and articles without full text access were excluded.
Study selection was independently performed by two reviewers through title and abstract screening followed by full text assessment. Disagreements were resolved by consensus or consultation with a third reviewer.
Data extraction included study design, population characteristics, surgical technique, one lung ventilation strategy, anesthetic modality, postoperative analgesia techniques and main clinical outcomes. Risk of bias was assessed using the RoB 2 tool for randomized controlled trials and the ROBINS I tool for observational studies, according to Cochrane Collaboration recommendations.

Fig 1-  PRISMA 2020 Framework
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3. results and discussion

Table 1. General characteristics of studies included in the systematic review

	Author (Year)
	Journal
	Study design
	Population
	Surgical technique
	Main anesthetic focus

	Schittek HT, VanderHoek MD (2025)
	Video-Assisted Thoracic Surgery
	Narrative review
	Adults undergoing thoracic surgery
	VATS
	Perioperative anesthetic management, one lung ventilation, analgesia

	Huang HH et al. (2025)
	Journal of Clinical Medicine
	Retrospective cohort with propensity score matching
	Early stage NSCLC
	Intubated vs non intubated VATS
	Ventilation strategies, opioid consumption

	Yang J et al. (2022)
	PLOS ONE
	Systematic review and meta analysis
	Thoracic surgery with OLV
	Thoracotomy and VATS
	Inhaled anesthetics versus TIVA

	Piccioni F et al. (2023)
	Journal of Cardiothoracic and Vascular Anesthesia
	Multicenter randomized controlled trial
	Major lung resection
	Thoracotomy and VATS
	Ventilatory strategies, postoperative pulmonary complications

	Passos FS et al. (2024)
	Thoracic Cancer
	Systematic review and meta analysis
	Pulmonary metastasectomy
	VATS versus thoracotomy
	Pulmonary recovery and survival

	Kanani F et al. (2025)
	Frontiers in Surgery
	Systematic review and meta analysis
	Pulmonary resections
	Uniportal versus multiportal VATS
	Postoperative pain and opioid use

	Zhang K et al. (2019)
	Journal of Thoracic Disease
	Systematic review and meta analysis
	Various thoracic diseases
	Intubated versus non intubated VATS
	Anesthetic complications and pain

	Szarvas M et al. (2025)
	Journal of Clinical Medicine
	Prospective observational study
	Patients with COPD
	VATS
	Spontaneous ventilation during OLV

	Umari M et al. (2018)
	Journal of Thoracic Disease
	Narrative review
	Thoracic surgery
	Thoracotomy and VATS
	ERAS protocols and multimodal analgesia

	Cao C et al. (2019)
	Journal of Thoracic Disease
	Systematic review
	Early stage lung cancer
	VATS versus thoracotomy
	Perioperative outcomes

	Bendixen M et al. (2016)
	The Lancet Oncology
	Randomized controlled trial
	Pulmonary lobectomy
	VATS versus thoracotomy
	Postoperative pain and pulmonary function

	Licker M et al. (2017)
	British Journal of Anaesthesia
	Narrative review
	Thoracic surgery
	Thoracotomy and VATS
	Physiology of one lung ventilation

	Bayman EO, Brennan TJ (2014)
	Anesthesiology
	Narrative review
	Thoracic surgery
	Thoracotomy
	Chronic post thoracotomy pain

	Gonzalez Rivas D et al. (2025)
	Frontiers in Surgery
	Comparative study
	Pulmonary resections
	Uniportal VATS
	Postoperative pain and recovery

	Video assisted thoracoscopic surgery versus open thoracotomy (2019)
	Revista Brasileira de Cirurgia Torácica
	Observational comparative study
	Pulmonary resection
	VATS versus thoracotomy
	Pain and postoperative complications

	Comparative study between video assisted and open thoracic surgery 
	Revista Brasileira de Cirurgia Torácica
	Observational study
	Adults
	VATS versus thoracotomy
	Analgesia and recovery

	A comparison of video assisted thoracoscopic surgery 
	World Journal of Surgery
	Comparative study
	Pulmonary surgery
	VATS versus thoracotomy
	Respiratory outcomes

	Non intubated VATS versus intubated VATS (2019)
	Journal of Thoracic Disease
	Systematic review and meta analysis
	Thoracic diseases
	VATS
	Ventilation and analgesia


Table 2. Anesthetic strategies employed in thoracotomy and 
	Author (Year)
	General anesthesia technique
	Maintenance anesthesia
	Lung isolation device
	Monitoring modalities
	Relevant anesthetic findings

	Schittek & VanderHoek (2025)
	General anesthesia
	Balanced anesthesia or TIVA
	Double lumen tube or bronchial blocker
	Standard monitoring, arterial line
	Emphasizes individualized anesthetic planning for VATS

	Huang et al. (2025)
	General anesthesia and non intubated anesthesia
	Propofol based techniques
	Double lumen tube or laryngeal mask
	BIS, arterial blood gases
	Non intubated VATS associated with reduced opioid use

	Yang et al. (2022)
	General anesthesia
	Inhaled agents vs TIVA
	Double lumen tube
	Standard monitoring, ABG
	Inhaled agents reduced postoperative pulmonary complications

	Piccioni et al. (2023)
	General anesthesia
	Inhaled anesthesia
	Double lumen tube
	Arterial line, ABG
	Low tidal volume strategies reduced airway pressures

	Passos et al. (2024)
	General anesthesia
	Not specified
	Not specified
	Standard monitoring
	VATS associated with less respiratory impairment

	Kanani et al. (2025)
	General anesthesia
	Balanced anesthesia
	Not specified
	Standard monitoring
	Uniportal VATS associated with lower analgesic requirements

	Zhang et al. (2019)
	General anesthesia and regional anesthesia
	Propofol based
	Double lumen tube
	Standard monitoring
	Non intubated VATS reduced anesthetic related complications

	Szarvas et al. (2025)
	General anesthesia with spontaneous ventilation
	Balanced anesthesia
	Double lumen tube
	ABG, invasive monitoring
	Spontaneous ventilation feasible in selected COPD patients

	Umari et al. (2018)
	General anesthesia
	Balanced anesthesia
	Double lumen tube
	Standard monitoring
	ERAS protocols optimize anesthetic recovery

	Cao et al. (2019)
	General anesthesia
	Not specified
	Double lumen tube
	Standard monitoring
	VATS required less aggressive anesthetic management

	Bendixen et al. (2016)
	General anesthesia
	Balanced anesthesia
	Double lumen tube
	Standard monitoring
	VATS associated with improved early recovery

	Licker et al. (2017)
	General anesthesia
	Inhaled anesthesia
	Double lumen tube
	ABG
	Highlights physiologic challenges of OLV

	Bayman & Brennan (2014)
	General anesthesia
	Not specified
	Not specified
	Not specified
	Emphasizes impact of anesthetic technique on chronic pain

	Gonzalez Rivas et al. (2025)
	General anesthesia
	Balanced anesthesia
	Not specified
	Standard monitoring
	Uniportal VATS reduced perioperative stress

	Non intubated VATS vs intubated VATS (2019)
	General anesthesia and regional anesthesia
	Propofol based
	Laryngeal mask or double lumen tube
	Standard monitoring
	Non intubated techniques reduced postoperative morbidity

	Video assisted thoracoscopic surgery vs thoracotomy (2019)
	General anesthesia
	Not specified
	Double lumen tube
	Standard monitoring
	Thoracotomy required more intensive anesthetic care

	Comparative VATS vs open thoracic surgery 
	General anesthesia
	Balanced anesthesia
	Double lumen tube
	Standard monitoring
	Open surgery associated with higher anesthetic burden

	A comparison of VATS 
	General anesthesia
	Inhaled anesthesia
	Double lumen tube
	ABG
	VATS associated with improved intraoperative stability


Table 3. One-lung ventilation parameters and intraoperative respiratory outcomes
	Author (Year)
	One-lung ventilation strategy
	Tidal volume and PEEP
	Oxygenation and gas exchange
	Mechanical respiratory changes
	Main respiratory outcomes

	Schittek & VanderHoek (2025)
	Protective ventilation
	Low tidal volume, individualized PEEP
	Continuous SpO₂ monitoring
	Reduced pulmonary stress
	Lower risk of pulmonary complications

	Huang et al. (2025)
	Spontaneous and controlled ventilation
	Reduced tidal volume, moderate PEEP
	Improved PaO₂ in non-intubated VATS
	Preservation of pulmonary mechanics
	Lower incidence of hypoxemia

	Yang J et al. (2022)
	Protective ventilation
	Tidal volume 4–6 mL/kg, PEEP ≥ 5 cmH₂O
	Higher PaO₂ with inhaled anesthetics
	Lower driving pressure
	Reduced postoperative pulmonary complications

	Piccioni F et al. (2023)
	Protective ventilation
	Low tidal volume and titrated PEEP
	Stable PaO₂ during OLV
	Reduced plateau pressure
	Reduced postoperative complications (PPC)

	Passos FS et al. (2024)
	Not detailed
	Not specified
	Not specified
	Not specified
	VATS associated with improved pulmonary function

	Kanani F et al. (2025)
	Not detailed
	Not specified
	Not specified
	Not specified
	Lower respiratory impact in VATS

	Zhang K et al. (2019)
	Spontaneous and controlled ventilation
	Reduced tidal volume
	Acceptable oxygenation in non-intubated VATS
	Lower mechanical interference
	Lower respiratory morbidity

	Szarvas M et al. (2025)
	Spontaneous ventilation during OLV
	Variable tidal volume, low PEEP
	Acceptable PaO₂ in COPD patients
	Preservation of compliance
	Feasible technique in selected COPD patients

	Umari M et al. (2018)
	Protective ventilation
	Low tidal volume
	Overall improvement in oxygenation
	Lower pulmonary inflammation
	Reduced respiratory complications

	Cao C et al. (2019)
	Conventional and protective ventilation
	Reduced tidal volume
	Better PaO₂ in VATS
	Lower respiratory compromise
	Faster pulmonary recovery

	Bendixen M et al. (2016)
	Protective ventilation
	Low tidal volume
	Better postoperative oxygenation
	Preservation of pulmonary function
	Less decline in pulmonary function

	Licker M et al. (2017)
	Protective ventilation
	Low tidal volume and PEEP
	Prevention of hypoxemia
	Lower barotrauma
	Reduced PPC

	Gonzalez Rivas et al. (2025)
	Not detailed
	Not specified
	Not specified
	Not specified
	Lower respiratory impact in uniportal VATS

	VATS non-intubated vs intubated (2019)
	Spontaneous ventilation
	Variable tidal volume
	Preserved oxygenation
	Lower pulmonary injury
	Reduced respiratory complications

	VATS versus thoracotomy (2019)
	Controlled ventilation
	Standard tidal volume
	Lower PaO₂ in thoracotomy
	Increased pulmonary stiffness
	Higher incidence of atelectasis

	Comparative VATS vs open thoracic surgery 
	Controlled ventilation
	Standard tidal volume
	Lower oxygenation in thoracotomy
	Pulmonary deterioration
	Higher PPC incidence

	A comparison of VATS 
	Protective ventilation
	Low tidal volume
	Better gasometric stability
	Lower driving pressure
	Reduced respiratory morbidity



Table 4. Postoperative pulmonary complications associated with thoracotomy and video-assisted thoracoscopic surgery
	Author (Year)
	Surgical approach
	Pulmonary complications assessed
	Main findings
	Comparison between techniques

	Bendixen et al. (2016)
	VATS vs thoracotomy
	Atelectasis, pneumonia, decline in pulmonary function
	Lower early pulmonary impairment with VATS
	VATS superior to thoracotomy

	Piccioni et al. (2023)
	Thoracotomy and VATS
	Composite PPCs
	Significant reduction in PPCs with protective ventilation
	Ventilatory strategy more influential than approach

	Yang et al. (2022)
	Thoracotomy and VATS
	Pneumonia, ARDS, respiratory failure
	Lower PPC rates with inhaled anesthetics
	Benefit independent of approach

	Licker et al. (2017)
	Thoracotomy and VATS
	Atelectasis, hypoxemia, pneumonia
	Thoracotomy associated with higher inflammatory response
	VATS lower risk

	Cao et al. (2019)
	VATS vs thoracotomy
	Overall respiratory complications
	Reduced PPCs with VATS
	VATS favored

	Passos et al. (2024)
	VATS vs thoracotomy
	Respiratory failure, pneumonia
	Less pulmonary impairment after VATS
	VATS favored

	Zhang et al. (2019)
	Intubated vs non-intubated VATS
	Hypoxemia, atelectasis
	Lower PPCs with non-intubated VATS
	Non-intubated favored

	Szarvas et al. (2025)
	VATS
	Hypoxemia, CO₂ retention
	Acceptable respiratory complication rates in selected COPD
	Feasible in selected patients

	Umari et al. (2018)
	Thoracotomy and VATS
	Overall PPCs
	PPC reduction with ERAS protocols
	ERAS beneficial for both

	Kanani et al. (2025)
	Uniportal vs multiportal VATS
	Respiratory complications
	Low overall PPC incidence
	Minimal differences

	Gonzalez Rivas et al. (2025)
	Uniportal VATS
	Atelectasis, pneumonia
	Low PPC incidence
	Favorable respiratory profile

	VATS versus thoracotomy (2019)
	VATS vs open surgery
	Atelectasis, pneumonia
	Higher PPC rates with thoracotomy
	VATS superior

	Comparative VATS vs open thoracic surgery 
	VATS vs thoracotomy
	Respiratory failure
	Higher incidence with open surgery
	VATS favored

	A comparison of VATS 
	VATS vs thoracotomy
	Overall pulmonary complications
	Lower PPC rates with VATS
	VATS favored

	Huang et al. (2025)
	Intubated vs non-intubated VATS
	Pneumonia, hypoxemia
	Lower PPCs with non-intubated technique
	Non-intubated favored

	Non-intubated vs intubated VATS (2019)
	VATS
	Hypoxemia, conversion to intubation
	Reduced PPCs with non-intubated VATS
	Non-intubated favored


Table 5. Postoperative analgesia strategies and pain-related outcomes
	Author (Year)
	Surgical technique
	Analgesic strategies assessed
	Pain assessment
	Main analgesic outcomes
	Comparison between techniques

	Bendixen et al. (2016)
	VATS vs thoracotomy
	Multimodal systemic analgesia
	VAS
	Lower early postoperative pain with VATS
	VATS favored

	Bayman & Brennan (2014)
	Thoracotomy
	Systemic opioids, thoracic epidural analgesia
	VAS, chronic pain
	High incidence of chronic post-thoracotomy pain
	Thoracotomy associated with higher risk

	Umari et al. (2018)
	Thoracotomy and VATS
	Multimodal analgesia, ERAS protocols
	VAS
	Reduced opioid consumption
	ERAS beneficial for both

	Kanani et al. (2025)
	Uniportal vs multiportal VATS
	Multimodal analgesia, regional blocks
	VAS, NRS
	Lower pain scores and opioid use with uniportal VATS
	Uniportal favored

	Gonzalez-Rivas et al. (2025)
	Uniportal VATS
	Regional blocks, multimodal analgesia
	VAS
	Low postoperative pain intensity
	Favorable analgesic profile

	Zhang et al. (2019)
	Intubated vs non-intubated VATS
	Regional and systemic anesthesia
	VAS
	Lower pain scores with non-intubated VATS
	Non-intubated favored

	Huang et al. (2025)
	Intubated vs non-intubated VATS
	Multimodal analgesia
	VAS, opioid consumption
	Significant reduction in opioid use
	Non-intubated favored

	Passos et al. (2024)
	VATS vs thoracotomy
	Systemic analgesia
	VAS
	Lower analgesic requirements with VATS
	VATS favored

	Cao et al. (2019)
	VATS vs thoracotomy
	Systemic and regional analgesia
	VAS
	Lower postoperative pain with VATS
	VATS favored

	Piccioni et al. (2023)
	Thoracotomy and VATS
	Multimodal analgesia
	VAS
	Improved pain control with multimodal strategies
	Multimodal superior

	Licker et al. (2017)
	Thoracotomy and VATS
	Epidural and systemic analgesia
	VAS
	Epidural associated with better pain control
	Epidural beneficial

	Szarvas et al. (2025)
	VATS
	Systemic analgesia
	VAS
	Adequate pain control
	Favorable profile

	VATS versus thoracotomy (2019)
	VATS vs open surgery
	Systemic analgesia
	VAS
	Higher pain intensity after open surgery
	VATS favored

	Comparative VATS vs open thoracic surgery 
	VATS vs thoracotomy
	Systemic and regional analgesia
	VAS
	Reduced pain with VATS
	VATS favored

	Non-intubated vs intubated VATS (2019)
	VATS
	Regional and systemic analgesia
	VAS
	Lower pain scores and opioid use
	Non-intubated favored


Discussion
The findings of this systematic review indicate that video assisted thoracoscopic surgery provides consistent anesthetic advantages over open thoracotomy, particularly regarding one lung ventilation and postoperative analgesia. Comparative studies and randomized controlled trials demonstrate that the reduced tissue trauma associated with vats is linked to a lower pulmonary and systemic inflammatory response, resulting in fewer postoperative pulmonary complications compared with thoracotomy (bendixen et al., 2016; cao et al., 2019).
In the context of one lung ventilation, the results support existing evidence that lung protective ventilation strategies, including low tidal volumes and individualized peep, are essential to reduce intrapulmonary shunt, hypoxemia, and ventilator induced lung injury during thoracic surgery (karzai and schwarzkopf, 2009; licker et al., 2017). More recent studies further demonstrate that these strategies are associated with a lower incidence of postoperative pulmonary complications regardless of surgical approach, although vats consistently shows a more favorable respiratory profile (piccioni et al., 2023).
The choice of anesthetic agents also appears to influence respiratory outcomes. Systematic reviews suggest that inhaled anesthetics may be associated with fewer postoperative pulmonary complications compared with total intravenous anesthesia, possibly due to anti inflammatory effects and improved preservation of pulmonary mechanics during one lung ventilation (yang et al., 2022). However, methodological heterogeneity limits definitive conclusions.
Postoperative analgesia represents a major differentiating factor between surgical approaches. Thoracotomy remains strongly associated with severe acute postoperative pain and an increased risk of chronic post thoracotomy pain syndrome (bayman and brennan, 2014). In contrast, vats is consistently associated with lower pain scores and reduced opioid consumption, particularly in uniportal and non intubated techniques (kanani et al., 2025; zhang et al., 2019).
The role of multimodal analgesia and eras protocols was evident across studies, with improved pain control, reduced opioid use, and faster functional recovery in both surgical approaches (umari et al., 2018). Regional anesthesia techniques such as paravertebral and erector spinae plane blocks have been reported as effective alternatives to thoracic epidural analgesia, offering comparable analgesia with fewer adverse effects in selected patients (licker et al., 2017; kanani et al., 2025).
Despite these findings, important limitations should be acknowledged. Considerable heterogeneity in anesthetic techniques, ventilatory parameters, and pain assessment methods limits the feasibility of robust meta analysis. Additionally, part of the evidence derives from observational studies and narrative reviews, increasing the potential for bias. Nevertheless, the consistency of findings across different study designs strengthens the external validity of the conclusions.
In summary, available evidence suggests that video assisted thoracoscopic surgery, when combined with protective one lung ventilation and multimodal analgesia, offers clinically meaningful advantages over open thoracotomy. These findings highlight the importance of tailored anesthetic management integrated with surgical technique to optimize outcomes in thoracic surgery.

4. Conclusion

This systematic review demonstrates that video assisted thoracoscopic surgery offers relevant anesthetic advantages over open thoracotomy, particularly regarding one lung ventilation management and postoperative pain control. The reduced surgical trauma associated with VATS contributes to better preservation of pulmonary function and a lower incidence of perioperative respiratory complications.
Protective one lung ventilation strategies, including low tidal volumes, individualized PEEP, and control of driving pressure, proved to be essential in reducing respiratory morbidity regardless of the surgical approach. Nevertheless, the findings indicate that VATS provides a more favorable respiratory profile compared with thoracotomy, reinforcing its positive impact on anesthetic outcomes.
Regarding postoperative analgesia, video assisted thoracoscopic surgery was associated with lower pain scores, reduced opioid consumption, and a lower risk of chronic pain. The adoption of multimodal analgesic strategies and enhanced recovery protocols plays a significant role in optimizing pain control and improving functional recovery.
Despite these benefits, methodological heterogeneity among the included studies highlights the need for future investigations with greater standardization of anesthetic techniques and outcome measures. Close integration between surgical approach selection and individualized anesthetic management remains essential to reduce morbidity and improve outcomes in thoracic surgery.
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