
 
Received: 16-08-2025        Revised: 05-09-2025 Accepted: 24-10-2025 

 

 684 Volume 49 Issue 4 (October 2025) 

https://powertechjournal.com 

 

Advances in Anesthetic Techniques for Minimally Invasive 

Surgeries: A Path Toward Faster Recovery 

1Fawaz Rutuby Alanazi, 2Khalid Fahad Alhammad, 3Maserah Mbrad Alanazi, 

4Abdulmohsen Jurboa Alanazi, 5Abdullah Mohammed Alanazi, 6Abdullah Ayed 

Alrwili, 7Ahmad Saleh Alslymani 

1Anaesthesia Technician 1 

2Anaesthesia Supervisor 

3Orthopedic Technician 1 

4Anaesthesia Technician 1 

5Anaesthesia Technologist 2 

6Anaesthesia Technician 2 

7Anesthesia Technology 

1,2,3,4,5,6,7National Guard Hospital , And King Abdulaziz Specialist Hospital 

Abstract 

Minimally invasive surgeries (MIS) have transformed modern surgical care by reducing 

trauma, shortening hospital stays, and promoting faster recovery. These changes require 

anesthetic techniques that are safe, flexible, and efficient. Advances such as total intravenous 

anesthesia (TIVA), regional blocks, multimodal pain control, and enhanced recovery after 

surgery (ERAS) protocols have improved patient outcomes. This paper reviews the evolution 

of anesthetic methods in MIS, their clinical advantages, and the technologies shaping the 

future of anesthesia. 

Introduction 

Over the last few decades, surgery has evolved dramatically. Traditional open procedures 

have gradually been replaced by minimally invasive approaches like laparoscopy, robotic 

surgery, and endoscopy. These methods use smaller incisions, which lead to less pain and 

quicker recovery. However, they also create new challenges for anesthesiologists, who must 

adapt techniques to manage physiological changes like increased intra-abdominal pressure 

and limited patient access during surgery. The aim of this paper is to highlight the major 

advances in anesthetic techniques used in minimally invasive surgeries, focusing on patient 

safety, pain control, and enhanced recovery. 

1. Evolution of Anesthesia in Minimally Invasive Surgery 

The first laparoscopic surgeries in the 1980s marked a turning point in surgical practice. 

Anesthesia had to evolve alongside to support these less invasive techniques. Early anesthetic 

methods were designed for open surgery and did not address the special requirements of MIS. 

Modern anesthesia focuses on patient stability, reduced drug accumulation, and smooth 
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emergence. Short-acting agents like propofol and remifentanil allow for rapid awakening and 

minimal side effects. 

2. Total Intravenous Anesthesia (TIVA) and Its Benefits 

TIVA uses continuous infusions of drugs such as propofol and remifentanil instead of inhaled 

gases. It provides a stable and predictable depth of anesthesia with quick recovery. TIVA is 

particularly useful in MIS because it reduces postoperative nausea and vomiting (PONV), a 

common issue with volatile anesthetics. Target-Controlled Infusion (TCI) systems maintain 

precise drug levels, improving control and reducing recovery time. 

3. Regional and Neuraxial Anesthesia in MIS 

Regional anesthesia has gained importance as a method that reduces general anesthetic 

requirements and postoperative pain. Techniques like spinal, epidural, and peripheral nerve 

blocks allow for excellent pain relief while keeping patients more awake and cooperative 

when suitable. Ultrasound guidance has made regional blocks safer and more accurate, 

minimizing opioid use. 

4. Multimodal Analgesia: Reducing Opioid Dependence 

Multimodal analgesia combines different drugs that act on various pain pathways, such as 

acetaminophen, NSAIDs, gabapentin, and local anesthetics. This approach provides better 

pain control and reduces the need for opioids, leading to faster recovery and fewer 

complications. 

5. Enhanced Recovery After Surgery (ERAS) Protocols 

ERAS programs integrate anesthetic, surgical, and nursing strategies to speed up recovery. 

These protocols emphasize maintaining body temperature, preventing dehydration, reducing 

opioid use, and encouraging early mobilization. When combined with MIS, ERAS has been 

shown to improve outcomes and reduce hospital stays. 

6. Airway and Ventilation Management During MIS 

MIS requires careful ventilation management due to CO2 insufflation. Anesthesiologists use 

pressure-controlled ventilation and advanced airway tools such as video laryngoscopes to 

ensure patient safety and maintain optimal oxygenation during procedures. 

7. Hemodynamic Stability and Fluid Management 

Maintaining stable hemodynamics is critical during MIS. Modern anesthesia uses non-

invasive cardiac monitoring and goal-directed fluid therapy to prevent both dehydration and 

fluid overload, reducing complications and speeding up recovery. 
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8. Role of Technology: Ultrasound, AI, and Smart Monitoring 

Technology has become essential in modern anesthesia. Ultrasound guidance improves block 

accuracy, while artificial intelligence (AI) and smart monitors enhance drug dosing and 

hemodynamic prediction. These tools make anesthesia more personalized and safer. 

9. Postoperative Recovery and Fast-Track Surgery 

Fast-track surgery focuses on early discharge through optimized anesthesia, multimodal 

analgesia, and minimal opioid use. This approach results in faster mobilization, less pain, and 

better patient satisfaction. 

10. Training and Multidisciplinary Collaboration 

Anesthesia for MIS requires teamwork between anesthesiologists, surgeons, and nurses. 

Continuous education, simulation training, and communication are essential to maintaining 

safety and efficiency. 

11. Perioperative Temperature Management in Minimally Invasive Surgery 

Maintaining normothermia during surgery is a critical element of patient safety. Minimally 

invasive surgeries often involve insufflation of cold gases and prolonged exposure to cool 

environments, leading to unintended hypothermia. Anesthesiologists use warming blankets, 

fluid warmers, and temperature-controlled operating rooms to prevent heat loss. Keeping 

body temperature stable reduces bleeding, improves wound healing, and shortens recovery 

time. 

12. Pharmacological Innovations in Modern Anesthesia 

Recent advancements in pharmacology have led to the development of newer anesthetic 

agents with improved safety profiles and faster elimination times. Drugs such as 

dexmedetomidine and remimazolam offer better control of sedation and hemodynamics with 

minimal respiratory depression. These innovations support smoother induction and 

emergence, especially beneficial in outpatient and short-stay minimally invasive surgeries. 

13. Patient-Centered Approaches and Communication in Anesthesia 

Modern anesthetic care extends beyond technical skills—it includes patient-centered 

communication. Anesthesiologists now focus on preoperative counseling, anxiety reduction, 

and shared decision-making. Proper communication improves patient satisfaction, reduces 

preoperative stress, and builds trust, all of which contribute to smoother recovery and reduced 

complications. 

14. Safety and Risk Management in Anesthetic Practice 

Safety remains a cornerstone of anesthetic practice. The use of checklists, standardized 

monitoring protocols, and simulation-based training has drastically reduced anesthesia-

related complications. In MIS, specific attention is given to carbon dioxide absorption, 
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airway security, and hemodynamic fluctuations. Continuous vigilance and adherence to 

safety guidelines ensure optimal outcomes. 

15. Future Directions: Nanotechnology and Precision Medicine in Anesthesia 

The future of anesthesia is moving toward personalization and precision. Nanotechnology is 

being explored for targeted drug delivery, allowing anesthetic agents to act directly on nerve 

or receptor sites with fewer side effects. Precision medicine, using genetic and metabolic 

profiling, helps tailor anesthetic plans to individual patients. These advances promise safer, 

faster, and more predictable anesthesia outcomes in minimally invasive surgery. 

Conclusion 

The evolution of anesthetic techniques has been central to the success of minimally invasive 

surgeries. TIVA, regional anesthesia, multimodal analgesia, and ERAS protocols have 

reshaped perioperative care. Collaboration between surgical and anesthetic teams ensures 

patient safety and faster recovery. 
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