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NARRATIVE LITERATURE REVIEW

ABSTRACT

Postoperative pain remains a significant challenge in perioperative care, as inadequate
pain control is associated with poorer clinical outcomes, delayed functional recovery,
and prolonged hospital stay. Traditionally, opioids have played a central role in surgical
analgesic strategies; however, their adverse effects and the context of the global opioid
crisis have driven the search for alternative analgesic approaches. In this scenario,
opioid-free anesthesia (OFA) has emerged as a strategy based on multimodal analgesia,
employing different pharmacological agents and anesthetic techniques to modulate
nociception without the use of opioids during the intraoperative period. The present
study aimed to analyze, through a narrative review of the literature, the clinical evidence
related to opioid-free anesthesia and its implications for postoperative pain control. To
this end, a literature search was conducted in the PubMed/MEDLINE, ScienceDirect,
SpringerlLink, and Frontiers databases, considering publications between 2020 and 2026.
The analyzed studies indicate that OFA protocols may reduce the incidence of
postoperative nausea and vomiting and decrease opioid consumption in the
postoperative period in certain clinical contexts. However, the results remain
heterogeneous regarding their superiority over conventional opioid-based anesthetic
strategies, particularly with respect to pain intensity during the first 24 hours after
surgery. It can be concluded that opioid-free anesthesia represents a promising strategy
in the context of perioperative analgesia and should be interpreted as part of a broader
multimodal approach, whose effectiveness depends on appropriate patient selection,
the type of surgical procedure, and the pharmacological protocol employed.
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1 INTRODUCTION

Adequate postoperative pain control is a fundamental component of
perioperative care, as inadequate pain management is associated with increased
morbidity, delayed functional recovery, prolonged hospital stay, and lower patient
satisfaction. Traditionally, opioids have played a central role in intraoperative and
postoperative analgesic strategies due to their effectiveness in managing acute pain.
However, growing concern regarding their adverse effect, such as respiratory
depression, nausea, vomiting, paralytic ileus, pruritus, opioid-induced hyperalgesia, and
the risk of dependence, has driven the search for safer analgesic approaches in the
perioperative period (O’NEILL; LIRK, 2022; PATEL et al., 2024). In this context, the global
opioid crisis has further reinforced the need for multimodal strategies capable of
reducing exposure to these agents without compromising adequate pain control
(BELOEIL et al., 2021; FEENSTRA et al., 2023).

Within this framework, the concept of opioid-free anesthesia (OFA) has emerged
as an approach aimed at reducing or completely eliminating opioid use during the
intraoperative period through the combination of different pharmacological agents and
complementary analgesic techniques. This strategy is grounded in the principle of
multimodal analgesia, in which drugs with distinct mechanisms of action act
synergistically to modulate nociception, thereby providing effective analgesia with a
lower incidence of adverse effects. Among the agents most commonly used in OFA
protocols are dexmedetomidine, intravenous lidocaine, low-dose ketamine, magnesium
sulfate, as well as nonsteroidal anti-inflammatory drugs and regional anesthesia
techniques (O’NEILL; LIRK, 2022; ZHANG et al., 2023). Despite the growing scientific
interest in this field, there remains substantial heterogeneity among the protocols
employed, which makes it difficult to standardize this strategy and directly compare
results across studies (TRIPODI et al., 2025; FEENSTRA et al., 2023).

In recent years, systematic reviews and randomized clinical trials have
investigated the efficacy and safety of opioid-free anesthesia in different surgical
settings. Evidence suggests that OFA may reduce the incidence of postoperative nausea
and vomiting and, in some cases, decrease opioid consumption during the postoperative

period (ZHANG et al.,, 2023; WANG et al., 2023). However, findings remain
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heterogeneous regarding its superiority over traditional opioid-based anesthetic
strategies, particularly with respect to pain scores within the first 24 hours after surgery.
Recent meta-analyses indicate that although OFA may offer benefits in certain recovery-
related outcomes, these differences do not always reach clinically meaningful
significance (FEENSTRA et al., 2023; TRIPODI et al., 2025).

Recent clinical studies also suggest that the effectiveness of opioid-free
anesthesia may vary according to the type of surgery, patient characteristics, and the
pharmacological protocol employed. Clinical trials have demonstrated that OFA may
reduce opioid-related adverse events, such as postoperative nausea and vomiting,
although some regimens have also been associated with specific side effects, including
bradycardia related to the use of alpha-2 agonists (BELOEIL et al., 2021; WANG et al.,
2023). Given the growing scientific interest in this approach and the persistent
divergence in the literature, it becomes relevant to critically analyze the available
evidence. Therefore, the present study aims to analyze, through a narrative review of
the literature, the clinical evidence on opioid-free anesthesia and to discuss its

implications for postoperative pain control.

2 METHOD

The present study is characterized as a Narrative Literature Review, a method
widely used to synthesize and critically discuss available scientific evidence on a given
topic, allowing the integration of different types of studies and the development of an
interpretative analysis of the knowledge produced in the field. Unlike systematic
reviews, narrative reviews do not follow rigid protocols for study selection and
analysis; rather, they aim to gather relevant evidence to identify trends, gaps, and
emerging perspectives within the investigated field. In this sense, this approach
enables a contextualized analysis of the evidence related to opioid-free anesthesia and
its implications for postoperative pain control.

For the development of this review, a search of the scientific literature was
conducted in the PubMed/MEDLINE, ScienceDirect, SpringerLink, and Frontiers
databases, considering publications between 2020 and 2026 in order to include recent

evidence on the topic. English-language descriptors were used in combination with
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Boolean operators, including “opioid-free anesthesia,” “postoperative pain,”

n u

“multimodal analgesia,” “perioperative analgesia,” and “opioid-sparing strategies.”
Original articles, systematic reviews, meta-analyses, and clinical trials addressing
opioid-free anesthesia in the perioperative context and its impact on postoperative
pain control were included. Duplicate studies, publications without full-text
availability, and articles not directly related to the investigated topic were excluded.

The selection of studies considered scientific relevance, the recency of the evidence,

and the contribution of the findings to the discussion proposed in this work.

3 RESULTS

The analysis of the literature revealed a significant increase in scientific interest
in opioid-free anesthesia over the past decades, particularly from 2020 onward, a
period marked by intensified discussions on perioperative strategies aimed at reducing
opioid exposure. The studies analyzed include randomized clinical trials, systematic
reviews, and meta-analyses conducted in different surgical contexts, such as bariatric,
gynecological, thoracic, orthopedic, and laparoscopic surgeries. In general, opioid-free
anesthesia protocols are based on multimodal analgesia strategies, involving the
combination of agents such as dexmedetomidine, intravenous lidocaine, low-dose
ketamine, magnesium sulfate, and nonsteroidal anti-inflammatory drugs, often
associated with regional anesthesia techniques (DAGHER et al., 2025). This approach
seeks to modulate different nociceptive pathways through complementary
pharmacological mechanisms, promoting adequate analgesia while reducing the need
for opioids during the intraoperative period (O’NEILL; LIRK, 2022; FEENSTRA et al.,
2023; BUGADA,; LORINI; LAVAND’'HOMMIE, 2021).

Regarding the clinical outcomes evaluated, the studies indicate heterogeneous
results concerning the superiority of opioid-free anesthesia compared with
conventional opioid-based anesthetic strategies. Part of the evidence suggests a
reduction in the incidence of postoperative nausea and vomiting, lower opioid
consumption in the postoperative period, and improvements in some indicators of
postoperative recovery (ZHANG et al., 2023; WANG et al., 2023). However, recent

meta-analyses indicate that differences in pain scores within the first 24 hours after
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surgery often do not demonstrate clinically significant magnitude. In addition, some
opioid-free anesthesia protocols have been associated with specific adverse events,
such as bradycardia related to the use of alpha-2 agonists, highlighting the need for
careful selection of pharmacological regimens and appropriate patient profiles for this
approach (BELOEIL et al., 2021; TRIPODI et al., 2025; FEENSTRA et al., 2023). In order
to synthesize the main findings of the analyzed literature, a summary table is presented
below, containing the selected studies, their methodological designs, and the principal

outcomes related to the use of opioid-free anesthesia in the perioperative context.

Table 1. Summary of the main studies evaluating opioid-free anesthesia in the perioperative

setting
Author / Year Study Design Population / OFA Protocol / Main Findings
Surgical Intervention
Context
Beloeil et al., | Randomized Patients Dexmedetomidine- OFA reduced opioid
2021 clinical trial undergoing based opioid-free | exposure but was
major or | anesthesia compared | associated with
intermediate with remifentanil- | increased
non-cardiac based anesthesia bradycardia; no
surgery major difference in
postoperative  pain
intensity
Bugada; Lorini; | Narrative Various surgical | Multimodal analgesia | OFA may reduce
Lavand’homme, | review procedures including opioid-related
2021 dexmedetomidine, adverse effects and
ketamine, lidocaine, | contribute to
and magnesium improved
postoperative
recovery in selected
patients
O’Neill; Lirk, | Narrative Perioperative Multimodal analgesia | Multimodal
2022 review pain strategies combining | approaches target
management non-opioid agents and | different nociceptive
regional anesthesia pathways and reduce
perioperative opioid
requirements
Zhang et al., | Systematic Patients OFA protocols | OFA reduced
2023 review and | undergoing compared with opioid- | postoperative
meta-analysis | various surgical | based anesthesia nausea and vomiting
procedures but showed no
consistent reduction
in postoperative pain
scores
Wangetal., 2023 | Randomized Patients Opioid-free anesthesia | OFA reduced
clinical trial undergoing using multimodal | motion-related
thoracic surgery | agents and regional | postoperative pain
techniques and decreased
opioid-related
adverse events
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Feenstra et al., | Systematic Multiple Comparison between | OFA associated with
2023 review and | surgical OFA and opioid-based | reduced
meta-analysis | populations anesthesia postoperative
nausea and vomiting
but similar pain
scores during the
first 24 hours
Léger et al., 2024 | Randomized Patients Standardized opioid- | Improvement in
clinical  trial | undergoing free anesthesia | quality of recovery
(SOFA Trial) major surgery protocol scores, although
clinical differences in
pain intensity were
limited
Dagher et al., | Randomized Bariatric OFA with | Reduced
2025 controlled surgery dexmedetomidine, postoperative opioid
trial patients ketamine, lidocaine, | consumption and
and multimodal | improved recovery
analgesia profile
Tripodi et al., | Systematic Various surgical | Comparison of | OFA reduced opioid-
2025 review and | procedures different OFA regimens | related adverse
network effects but showed
meta-analysis heterogeneous
effects on
postoperative pain
Liu et al., 2025 Systematic Surgical Opioid-free anesthesia | OFA improved some
review and | patients across | compared with opioid- | recovery outcomes
meta-analysis | specialties based anesthesia but did not
consistently reduce
pain intensity
Mogianos et al., | Randomized Laparoscopic OFA versus opioid- | OFA demonstrated
2026 controlled surgery in low- | based anesthesia similar postoperative
trial risk patients pain  scores with
reduced opioid use

Source: Elaborated by the authors based on the studies included in this review.

4. DISCUSSION

The findings of the present review indicate that opioid-free anesthesia has been
consolidating itself as a promising strategy in the context of contemporary
perioperative analgesia, particularly in light of growing concerns regarding the adverse
effects and excessive use of opioids. Recent literature demonstrates that approaches
based on multimodal analgesia allow action on different nociceptive pathways,
reducing reliance on these drugs and potentially improving certain outcomes related
to postoperative recovery. However, despite the increasing scientific interest in this
field, the results remain heterogeneous regarding the magnitude of the clinical
benefits of OFA when compared with conventional opioid-based anesthetic strategies

(NASR et al., 2025; FEENSTRA et al., 2023; TRIPODI et al., 2025). In this context,
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understanding the pharmacological foundations of this strategy and its clinical impacts

becomes essential for a critical interpretation of the available evidence.

4.1 Pharmacological Foundations and Clinical Strategies of Opioid-Free Anesthesia

Opioid-free anesthesia is based on the principle of multimodal analgesia, which
involves the combined use of different pharmacological agents and analgesic
techniques capable of acting on multiple physiological mechanisms of pain. This
approach seeks to modulate nociceptive transmission at different levels of the nervous
system, including the periphery, spinal cord, and supramedullary centers. Drugs such
as dexmedetomidine, intravenous lidocaine, low-dose ketamine, and magnesium
sulfate are frequently used in OFA protocols due to their analgesic, antihyperalgesic,
and anti-inflammatory properties associated with surgical trauma (O’NEILL; LIRK, 2022;
BUGADA; LORINI; LAVAND’'HOMME, 2021).

Among these agents, dexmedetomidine has gained particular attention because
of its mechanism of action as a selective alpha-2 adrenergic receptor agonist,
promoting sedation, analgesia, and attenuation of the sympathetic response to
surgical stress. Clinical studies demonstrate that its use in opioid-free anesthesia
protocols may reduce opioid consumption in the postoperative period and decrease
the incidence of postoperative nausea and vomiting. However, its use may also be
associated with adverse effects such as bradycardia and hypotension, which require
careful intraoperative monitoring (BELOEIL et al., 2021).

Furthermore, the use of regional anesthesia techniques and peripheral nerve
blocks has played an important role in the implementation of OFA protocols. The
combination of these techniques with systemic non-opioid agents can enhance
analgesic efficacy and further reduce the need for opioids during and after surgical
procedures. In this context, studies have shown that strategies integrating regional
analgesia, multimodal anesthesia, and enhanced recovery measures may contribute to
improved perioperative outcomes and greater patient comfort (KAYE et al., 2020;

BUGADA; LORINI; LAVAND’'HOMME, 2021).

4.2 Impacts of Opioid-Free Anesthesia on Postoperative Pain Control and

Perioperative Recovery
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With regard to clinical outcomes, recent literature indicates that opioid-free
anesthesia may contribute to reducing the incidence of postoperative nausea and
vomiting, one of the most frequent adverse effects associated with opioid use in the
perioperative period. Recent meta-analyses demonstrate that patients undergoing
OFA protocols present a lower incidence of these events compared with those
receiving opioid-based anesthesia, particularly in laparoscopic and gynecological
surgeries (ZHANG et al., 2023; FEENSTRA et al., 2023).

However, when postoperative pain scores are analyzed, the results appear more
controversial. Some studies suggest that OFA provides analgesic control comparable
to that achieved with traditional opioid-based strategies, with no significant
differences in pain scores within the first 24 hours after surgery (MOGIANOS et al.,
2026). Clinical trials and meta-analyses indicate that although there may be a reduction
in postoperative opioid consumption, this difference does not always translate into a
substantial improvement in the intensity of pain reported by patients (TRIPODI et al.,
2025).

Another relevant aspect concerns postoperative recovery and the quality of
functional recovery after surgical procedures. Recent studies suggest that the use of
opioid-free anesthesia protocols may contribute to reducing certain adverse events
related to opioid use, in addition to promoting a more comfortable recovery for
patients (LIU et al., 2025). In specific surgical contexts, this approach has been
associated with lower postoperative opioid consumption and a more favorable
adverse-effect profile, although there are still divergences regarding its overall clinical
superiority (WANG et al., 2023; FEENSTRA et al., 2023; KAYE et al., 2020). Therefore,
current literature suggests that opioid-free anesthesia should be interpreted as part of
a broader multimodal analgesic strategy, whose effectiveness depends on appropriate
patient selection, the type of surgical procedure, and the pharmacological protocol

employed.

5 CONCLUSION
The present narrative review demonstrated that opioid-free anesthesia has been

consolidating itself as a relevant strategy in the context of contemporary perioperative
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analgesia, particularly in light of concerns regarding the adverse effects associated with
opioid use and the need for safer analgesic approaches. The analyzed studies indicate
that protocols based on multimodal analgesia, combining different pharmacological
agents and regional anesthetic techniques, may contribute to reducing the incidence of
certain opioid-related adverse events, such as postoperative nausea and vomiting, as
well as decreasing opioid consumption during the postoperative period.

However, the available evidence still presents heterogeneous results regarding
the superiority of opioid-free anesthesia compared with traditional opioid-based
anesthetic strategies, especially with respect to pain scores in the first hours after
surgery. Although some studies indicate benefits related to postoperative recovery and
the adverse-effect profile, the observed differences do not always reach clinically
significant relevance. Therefore, current literature suggests that opioid-free anesthesia
should be understood as part of a broader multimodal analgesic strategy, whose
effectiveness depends on factors such as the type of surgical procedure, the patient’s
clinical profile, and the appropriate selection of pharmacological agents.

In this sense, the implementation of opioid-free anesthesia protocols should be
individualized and evidence-based, considering both the potential benefits and the
limitations of this approach. Furthermore, future well-designed clinical studies,
particularly large-scale randomized trials, are necessary to better understand the impact
of this strategy on relevant clinical outcomes, including postoperative pain intensity,
quality of recovery, and perioperative safety. Advancements in these investigations may
contribute to improving perioperative analgesic strategies and to the development of

more effective and safer protocols for surgical pain management.
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