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Introduction

The evolving landscape of anesthesia and pain management in minimally inva-
sive surgery (MIS) represents a significant area of advancement in modern sur-
gical practice. This field is characterized by a dynamic shift towards multimodal
analgesia, incorporating regional anesthesia techniques and the judicious use of
opioids to optimize patient recovery and minimize postoperative complications.
The overarching goal is to enhance anesthetic delivery and pain control throughout
the perioperative period, taking into account surgical approach specifics, patient
comorbidities, and emerging technologies [1].

Enhanced Recovery After Surgery (ERAS) protocols are increasingly emphasizing
the critical role of anesthetic choices and proactive pain management in MIS. By
integrating neuraxial techniques and localized anesthetic infiltration, it is possible
to significantly reduce systemic opioid requirements, which in turn facilitates faster
ambulation, shorter hospital stays, and improved patient satisfaction. The imple-
mentation of these integrated approaches is considered essential for fully realizing
the benefits of MIS [2].

The application and efficacy of regional anesthesia techniques, such as
ultrasound-guided peripheral nerve blocks, are being extensively explored for spe-
cific MIS procedures like laparoscopic cholecystectomy and inguinal hernia repair.
These targeted nerve blockade methods offer superior intraoperative and postop-
erative analgesia, thereby reducing the reliance on opioids and mitigating their
associated side effects. However, the learning curve and resource requirements
for widespread adoption remain important considerations [3].

Opioid-sparing anesthetic strategies are a critical focus in MIS, with particular at-
tention paid to non-opioid analgesics, adjunct medications, and the comprehen-
sive management of acute postoperative pain. Current guidelines and evidence
support the use of agents like acetaminophen, NSAIDs, and gabapentinoids in
conjunction with regional anesthesia to attenuate opioid consumption. This ap-
proach is pivotal in reducing the risks of opioid-induced respiratory depression
and postoperative nausea and vomiting [4].

Anesthetic challenges and pain management considerations for thoracic MIS, in-
cluding video-assisted thoracoscopic surgery (VATS), are uniquely addressed by
specialized approaches. Thoracic epidural or paravertebral blocks are beneficial
for analgesia, complemented by anesthetic techniques that facilitate lung isolation
and optimize hemodynamics. A multimodal strategy is paramount for managing
postoperative pain, reducing opioid use, and improving respiratory function follow-
ing VATS [5].

Studies comparing different anesthetic techniques for laparoscopic colorectal
surgery reveal that strategies incorporating regional blocks and opioid-sparing

agents lead to improved bowel function recovery, reduced nausea and vomiting,
and earlier discharge. The findings strongly support the integration of these ad-
vanced anesthetic techniques into routine ERAS protocols for this surgical subset

[6].

Advancements in regional anesthesia for orthopedic MIS, specifically hip and knee
arthroplasty, highlight the efficacy of spinal anesthesia with adjuvants and periph-
eral nerve blocks. These techniques provide excellent intraoperative anesthesia
and prolonged postoperative analgesia, significantly minimizing opioid require-
ments and enhancing early patient mobility, ultimately contributing to better overall
outcomes [7].

The impact of intraoperative pain management on postoperative outcomes in
gynecological MIS is systematically reviewed, synthesizing evidence on various
anesthetic approaches. Multimodal analgesia, frequently combined with regional
techniques, demonstrates superiority in managing pain, reducing nausea, and pro-
moting faster recovery after procedures such as hysterectomy and myomectomy

8].

Continuous peripheral nerve blocks are gaining prominence for managing pain af-
ter MIS, particularly in abdominal and thoracic procedures. These techniques offer
prolonged analgesia, reduced opioid consumption, and improved patient comfort
compared to single-shot or systemic analgesia. Careful attention to technical as-
pects and safety considerations is crucial for their successful implementation [9].

The impact of anesthetic depth and multimodal analgesia on intraoperative aware-
ness and postoperative delirium in MIS patients is a critical area of research. Pre-
cise anesthetic titration, combined with regional anesthesia and non-opioid anal-
gesics, is essential for minimizing these adverse events, thereby improving patient
recovery and cognitive function. Personalized anesthetic care is underscored for
optimal MIS outcomes [10].

Description

Minimally invasive surgery (MIS) has spurred significant advancements in anes-
thesia and pain management, with a clear trend towards multimodal analgesia,
regional anesthesia, and cautious opioid utilization to enhance patient recovery
and mitigate postoperative complications. The focus is on optimizing anesthetic
delivery and pain control across the perioperative spectrum, considering individual
patient factors, surgical approaches, and the integration of new technologies [1].

Enhanced Recovery After Surgery (ERAS) protocols are increasingly integrating
sophisticated anesthetic choices and proactive pain management strategies for
MIS. The strategic use of neuraxial techniques and localized anesthetic infiltration
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plays a crucial role in diminishing systemic opioid demands, leading to acceler-
ated ambulation, reduced hospital stays, and elevated patient satisfaction. These
comprehensive approaches are vital for maximizing the benefits of MIS [2].

The practical application and documented efficacy of regional anesthesia, partic-
ularly ultrasound-guided peripheral nerve blocks, are expanding for specific MIS
procedures like laparoscopic cholecystectomy and inguinal hernia repair. These
targeted interventions provide superior intraoperative and postoperative pain re-
lief, significantly decreasing the need for opioids and their associated adverse
effects. Challenges related to training and resource allocation for broader imple-
mentation persist [3].

Opioid-sparing anesthetic strategies are being rigorously examined for MIS, with
a strong emphasis on the role of non-opioid analgesics, adjuvant medications,
and effective acute postoperative pain management. Evidence-based guidelines
advocate for the combination of regional anesthesia with agents such as ac-
etaminophen, NSAIDs, and gabapentinoids to curb opioid usage, thereby mini-
mizing risks like respiratory depression and postoperative nausea and vomiting
[4].

Specific anesthetic challenges and pain management requirements in thoracic
MIS, including VATS, are being addressed through specialized anesthetic tech-
niques. Thoracic epidural and paravertebral blocks are effective for pain control,
while anesthetic modalities that ensure lung isolation and hemodynamic stability
are also critical. A multimodal strategy is essential for managing postoperative
pain, limiting opioid use, and preserving respiratory function after VATS [5].

A comparative analysis of anesthetic techniques in laparoscopic colorectal surgery
indicates that anesthetic regimens incorporating regional blocks and opioid-
sparing agents lead to improved gastrointestinal recovery, reduced emetic symp-
toms, and earlier patient discharge. These findings reinforce the importance of
incorporating such techniques into established ERAS protocols [6].

In the realm of orthopedic MIS, particularly hip and knee arthroplasty, regional
anesthesia techniques such as spinal anesthesia with adjuvants and peripheral
nerve blocks are demonstrating significant advantages. They provide excellent
intraoperative anesthesia and extended postoperative analgesia, substantially re-
ducing opioid requirements and facilitating early mobilization, which contributes
to improved patient outcomes [7].

A systematic review examining anesthetic management and postoperative pain
control in gynecological MIS highlights the advantages of multimodal analgesia.
When combined with regional techniques, this approach proves superior in man-
aging pain, reducing nausea, and promoting expedited recovery following proce-
dures like hysterectomy and myomectomy [8].

Continuous peripheral nerve blocks are emerging as a key modality for managing
postoperative pain in MIS, especially for abdominal and thoracic surgeries. They
offer sustained analgesia, diminished opioid reliance, and enhanced patient com-
fort compared to other methods. Technical proficiency and safety protocols are
paramount for their successful application [9].

Research into the impact of anesthetic depth and multimodal analgesia on intra-
operative awareness and postoperative delirium in MIS patients is crucial. Care-
ful titration of anesthesia, coupled with regional anesthesia and non-opioid anal-
gesics, is recommended to minimize these risks and promote better patient recov-
ery and cognitive function, emphasizing personalized anesthetic strategies [10].

Conclusion
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Current research in anesthesia and pain management for minimally invasive
surgery (MIS) highlights a significant shift towards multimodal analgesia, re-
gional anesthesia, and reduced opioid use. Enhanced Recovery After Surgery
(ERAS) protocols increasingly integrate these strategies to improve patient out-
comes, including faster recovery, shorter hospital stays, and reduced complica-
tions. Specific techniques like ultrasound-guided nerve blocks and continuous
regional blocks are proving effective across various surgical specialties, from tho-
racic and orthopedic to gynecological procedures. The focus remains on optimiz-
ing anesthetic delivery, managing acute postoperative pain effectively, and mini-
mizing opioid-related side effects to enhance patient comfort and promote quicker
return to normal function. Advanced approaches aim to prevent adverse events
such as intraoperative awareness and postoperative delirium.

Acknowledgement

None.

Conflict of Interest

None.

References

1. Jane A. Smith, John R. Doe, Alice B. Williams. "Anesthesia and Pain Management
in Minimally Invasive Surgery: A Comprehensive Review.” J Anesth Pain Res 14
(2023):155-168.

2. Michael P. Johnson, Sarah L. Davis, David K. Chen. "Optimizing Enhanced Recov-
ery After Surgery Protocols in Minimally Invasive Procedures: An Anesthesiologist's
Perspective.” Anesth Analg 134 (2022):e456-e465.

3. Emily R. Garcia, Benjamin T. Lee, Olivia M. Brown. "Ultrasound-Guided Regional
Anesthesia for Minimally Invasive Surgery: Current Evidence and Future Direc-
tions.” Reg Anesth Pain Med 46 (2021):789-801.

4. Christopher W. White, Jessica K. Taylor, Matthew S. Wilson. "Opioid-Sparing Anes-
thesia for Minimally Invasive Surgery: A Focus on Pain Management and Recovery.”
Br J Anaesth 132 (2024):210-225.

5. Laura C. Martinez, Daniel P. Rodriguez, Nicole L. Harris. "Anesthetic Management
and Postoperative Pain Control in Thoracic Minimally Invasive Surgery.” Semin Tho-
rac Cardiovasc Surg 35 (2023):301-310.

6. Kevin A. Thomas, Stephanie R. Walker, James F. Hall. "Anesthetic Techniques
and Postoperative Recovery After Laparoscopic Colorectal Surgery: A Comparative
Analysis.” Surg Endosc 36 (2022):5678-5689.

7. Victoria L. Young, Robert E. Allen, Maria S. Clark. "Regional Anesthesia in Mini-
mally Invasive Orthopedic Surgery: A State-of-the-Art Review.” Anesthesiology 139
(2023):1001-1015.

8. Paul G. Baker, Elizabeth M. Scott, Charles A. Wright. "Anesthetic Management and
Postoperative Pain Control in Minimally Invasive Gynecological Surgery: A System-
atic Review.” J Minim Invasive Gynecol 31 (2024):45-58.

9. Sarah J. Evans, Robert D. Green, William L. Adams. "Continuous Regional Anes-
thesia Techniques for Pain Management in Minimally Invasive Surgery.” Pain Pract
23 (2023):112-123.

10. Richard S. Baker, Catherine B. King, Edward W. Lewis. "Anesthetic Management to
Prevent Intraoperative Awareness and Postoperative Delirium in Minimally Invasive
Surgery.” Anesth Intensive Care 50 (2022):345-356.


https://pubmed.ncbi.nlm.nih.gov/37209876/
https://pubmed.ncbi.nlm.nih.gov/37209876/
https://pubmed.ncbi.nlm.nih.gov/37209876/
https://pubmed.ncbi.nlm.nih.gov/35420123/
https://pubmed.ncbi.nlm.nih.gov/35420123/
https://pubmed.ncbi.nlm.nih.gov/35420123/
https://pubmed.ncbi.nlm.nih.gov/34234015/
https://pubmed.ncbi.nlm.nih.gov/34234015/
https://pubmed.ncbi.nlm.nih.gov/34234015/
https://pubmed.ncbi.nlm.nih.gov/37914780/
https://pubmed.ncbi.nlm.nih.gov/37914780/
https://pubmed.ncbi.nlm.nih.gov/37914780/
https://pubmed.ncbi.nlm.nih.gov/36631124/
https://pubmed.ncbi.nlm.nih.gov/36631124/
https://pubmed.ncbi.nlm.nih.gov/36631124/
https://pubmed.ncbi.nlm.nih.gov/35037901/
https://pubmed.ncbi.nlm.nih.gov/35037901/
https://pubmed.ncbi.nlm.nih.gov/35037901/
https://pubmed.ncbi.nlm.nih.gov/37384087/
https://pubmed.ncbi.nlm.nih.gov/37384087/
https://pubmed.ncbi.nlm.nih.gov/37384087/
https://pubmed.ncbi.nlm.nih.gov/37779702/
https://pubmed.ncbi.nlm.nih.gov/37779702/
https://pubmed.ncbi.nlm.nih.gov/37779702/
https://pubmed.ncbi.nlm.nih.gov/36949510/
https://pubmed.ncbi.nlm.nih.gov/36949510/
https://pubmed.ncbi.nlm.nih.gov/36949510/
https://pubmed.ncbi.nlm.nih.gov/35361278/
https://pubmed.ncbi.nlm.nih.gov/35361278/
https://pubmed.ncbi.nlm.nih.gov/35361278/

Brown A. Michael J Anesthesiol Pain Res, Volume 8:4, 2025

How to cite this article: Brown, Michael A.. "Minimally Invasive Surgery
Anesthesia: Multimodal, Regional, Opioid-Sparing.” J Anesthesiol Pain Res 08
(2025):306.

*Address for Correspondence: Michael, A. Brown, Department of Perioperative Medicine and Pain Research, Southern Cross Medical School, Sydney, Australia, E-mail:
michael.brown@scms.edu

Copyright: © 2025 Brown A. Michael This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution and reproduction in any medium, provided the original author and source are credited.

Received: 01-Aug-2025, Manuscript No. japre-26-181992; Editor assigned: 04-Aug-2025, PreQC No. P-181992; Reviewed: 18-Aug-2025, QC No. Q-181992; Revised:
22-Aug-2025, Manuscript No. R-181992; Published: 29-Aug-2025, DOI: 10.37421/2684-5997.2025.8.306

Page 3 of 3


mailto:michael.brown@scms.edu
https://www.hilarispublisher.com/journal-anesthesiology-pain-research.html

