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Abstract. Postoperative pain remains a complex clinical problem because its intensity and duration
are influenced not only by tissue injury but also by inflammatory responses, neural sensitization,
psychological factors, surgical characteristics, and individual patient susceptibility. Contemporary
anesthesiology therefore increasingly favors multimodal analgesia, an approach that combines
analgesic interventions acting through different physiological pathways to achieve effective pain
control while limiting the need for high-dose opioid therapy. This article examines the contemporary
principles of multimodal postoperative analgesia, with particular attention to the complementary roles
of non-opioid pharmacological agents, regional anesthesia, local anesthetic techniques, selected
adjuvant medications, and procedure-specific analgesic planning. The analysis also considers the
relationship between multimodal analgesia and Enhanced Recovery After Surgery pathways,
emphasizing early mobilization, functional recovery, reduction of opioid-related adverse effects, and
individualized perioperative care. Particular attention is given to the principle that multimodal
analgesia should not represent a fixed combination of drugs, but rather a dynamically selected strategy
based on surgical trauma, patient characteristics, expected pain intensity, contraindications, and risk of
adverse effects. Current evidence supports the use of procedure-specific and opioid-sparing strategies
while also demonstrating the need for careful patient selection and continuous reassessment. A
rational multimodal approach may therefore transform postoperative pain management from symptom
suppression into an integrated component of perioperative recovery.
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INTRODUCTION
Postoperative pain is a complex and clinically important consequence of surgical intervention that
arises from the interaction of tissue injury, inflammatory responses, nociceptive transmission, neural
sensitization, and individual patient characteristics. Although acute postoperative pain is
physiologically associated with tissue damage and may serve as an initial protective response,
uncontrolled or inadequately treated pain can become a significant barrier to recovery by limiting
respiratory effort, physical mobility, sleep, nutritional intake, and participation in rehabilitation. The
intensity and character of postoperative pain are not determined exclusively by the magnitude of
surgical trauma; they may also be influenced by the anatomical location and type of surgery, pre-
existing pain, psychological factors, previous exposure to analgesic medications, age, comorbidities,
and individual differences in pain perception and drug response. For this reason, contemporary
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anesthesiology increasingly considers postoperative analgesia as an individualized component of
perioperative management rather than a standardized intervention applied after surgery. Opioids have
traditionally occupied a central position in the treatment of moderate and severe postoperative pain
because of their strong analgesic activity, but their use may be accompanied by respiratory depression,
excessive sedation, nausea and vomiting, pruritus, constipation, urinary retention, and delayed
functional recovery. Furthermore, opioid-centered therapy primarily modifies nociceptive processing
through opioid receptors and therefore cannot independently address the diverse peripheral and central
mechanisms contributing to postoperative pain. These limitations have contributed to the development
of multimodal analgesia, which combines analgesic techniques with different mechanisms of action to
achieve sufficient pain control while reducing dependence on high doses of any single medication.
Contemporary multimodal strategies may incorporate non-opioid systemic analgesics, local anesthetic
techniques, regional or neuraxial anesthesia, selected adjuvant medications, and appropriate non-
pharmacological interventions. Importantly, multimodal analgesia should not be interpreted as simply
administering several analgesic drugs simultaneously; its clinical value depends on rational selection,
appropriate timing, individualized dosing, consideration of contraindications, and continuous
assessment of both analgesic efficacy and adverse effects. This concept is closely connected with
Enhanced Recovery After Surgery pathways, in which effective analgesia is expected not only to
reduce pain intensity but also to facilitate early mobilization, respiratory function, oral intake,
rehabilitation, and overall functional recovery. Therefore, the modern objective of postoperative pain
management is increasingly shifting from isolated pain suppression toward balanced perioperative
recovery, in which analgesic effectiveness, patient safety, opioid minimization, functional outcomes,
and individual clinical characteristics are considered together. Examining modern approaches to
multimodal analgesia is consequently important for understanding how anesthesiologists can integrate
pharmacological and regional techniques into a coherent, evidence-informed strategy capable of
addressing the multifactorial nature of postoperative pain.
MATERIALS AND METHODS
This article was developed as a structured narrative analysis of contemporary scientific evidence
concerning multimodal analgesia for the management of postoperative pain, with particular emphasis
on approaches applicable to modern anesthesiology and perioperative medicine. The methodological
framework was designed to integrate evidence from clinical studies, systematic reviews, clinical
guidelines, and authoritative scientific publications addressing the mechanisms, effectiveness, safety,
and practical implementation of multimodal analgesic strategies. The literature was considered
according to several principal domains: postoperative pain mechanisms, opioid-sparing strategies,
non-opioid pharmacological treatment, regional and neuraxial anesthesia, local anesthetic techniques,
perioperative analgesic planning, adverse effects, and the relationship between analgesia and enhanced
postoperative recovery. Particular attention was given to publications describing combinations of
analgesic modalities rather than isolated pharmacological interventions, because the central objective
of the analysis was to evaluate the clinical rationale for combining therapies with complementary
mechanisms of action. Evidence was conceptually organized according to the type of intervention,
mechanism of analgesic action, expected clinical benefit, potential limitations, and patient-specific
safety considerations. Comparative interpretation was also applied to distinguish routine analgesic
principles from procedure-specific strategies, recognizing that the optimal combination of
interventions may differ according to surgical invasiveness, anatomical location, expected pain



Vol 12.No 9. September 2026Page 1011

intensity, comorbid conditions, contraindications, and previous opioid exposure. The analysis further
considered clinically relevant outcomes extending beyond pain intensity scores, including opioid
consumption, adverse drug reactions, ability to mobilize, respiratory function, recovery of normal
activity, and overall postoperative rehabilitation. Pharmacological and regional techniques were
therefore evaluated as complementary components of an integrated perioperative strategy rather than
as independent therapeutic categories. Particular consideration was given to the principle of
individualized analgesia, whereby treatment selection should balance analgesic efficacy with potential
risks such as respiratory depression, bleeding, renal impairment, gastrointestinal complications, local
anesthetic toxicity, and excessive sedation. The resulting evidence was synthesized thematically to
identify the principal mechanisms through which multimodal analgesia may improve postoperative
pain control, reduce unnecessary opioid exposure, and support functional recovery. This
methodological approach allows the discussion to connect pharmacological mechanisms with
clinically relevant anesthesiological decision-making while maintaining a balanced interpretation of
the benefits, limitations, and appropriate application of multimodal postoperative analgesia.
RESULTS
The analysis of contemporary evidence indicates that multimodal analgesia provides a broader
therapeutic framework for postoperative pain management than strategies based predominantly on a
single analgesic class. The principal finding is that combining interventions with complementary
mechanisms can address different components of postoperative nociception while potentially reducing
the amount of opioid medication required for adequate analgesia. Non-opioid systemic analgesics,
particularly acetaminophen and non-steroidal anti-inflammatory drugs, contribute to analgesic control
through mechanisms that differ from opioid receptor activation and may therefore provide an
important pharmacological foundation for opioid-sparing regimens when no patient-specific
contraindications are present. Regional and local anesthetic techniques provide an additional
mechanism by interrupting nociceptive transmission before or during its progression through
peripheral nerves and central pathways. Neuraxial techniques and peripheral nerve blocks may
consequently provide substantial procedure-specific analgesia, particularly when the anatomical
distribution of surgical pain can be accurately identified. The evidence also demonstrates that the
effectiveness of multimodal analgesia is strongly dependent on appropriate clinical selection rather
than on the number of medications administered. Combining multiple agents indiscriminately may
increase adverse effects without producing proportional analgesic benefit. Conversely, rationally
selected combinations can create complementary or additive effects while allowing lower doses of
individual drugs. Another important finding concerns opioid-related outcomes: opioid-sparing
strategies may reduce exposure to adverse effects such as excessive sedation, nausea, vomiting,
constipation, and respiratory depression, although opioids remain clinically appropriate when pain
severity cannot be adequately controlled with non-opioid and regional approaches alone. The analysis
further demonstrates that postoperative analgesia should be evaluated through functional outcomes
rather than pain intensity alone. Effective analgesic management can facilitate deep breathing,
coughing, early mobilization, sleep, participation in physiotherapy, and progression toward normal
daily activity. Integration with Enhanced Recovery After Surgery principles therefore represents an
important development in contemporary perioperative care. Overall, the findings support a patient-
specific, procedure-specific, and continuously reassessed model in which pharmacological agents,
regional anesthesia, local techniques, and supportive measures are selected according to expected pain
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mechanisms and individual risk factors. Such an approach positions multimodal analgesia not merely
as a method for lowering postoperative pain scores, but as an integrated strategy designed to balance
analgesic efficacy, patient safety, opioid minimization, and functional recovery.
DISCUSSION
The findings indicate that the principal value of multimodal analgesia lies not in the simultaneous use
of a large number of analgesic agents, but in the deliberate combination of interventions that influence
different stages of nociceptive processing. Postoperative pain develops through a complex sequence
involving peripheral nociceptor activation, inflammatory mediator release, neural transmission, spinal
processing, and, in some patients, central sensitization; therefore, targeting only one pathway may
provide incomplete analgesia. From this perspective, the combination of non-opioid analgesics with
regional or local anesthetic techniques provides a pharmacologically and physiologically coherent
strategy. Acetaminophen and non-steroidal anti-inflammatory drugs can contribute to baseline
systemic analgesia, while peripheral nerve blocks, neuraxial techniques, or local infiltration can reduce
nociceptive transmission at or near the site of surgical injury. This complementary effect may allow
opioids to be reserved for breakthrough or inadequately controlled pain rather than functioning as the
sole foundation of postoperative analgesia. However, the discussion of opioid-sparing therapy should
remain clinically balanced: minimizing opioid exposure does not mean eliminating opioids regardless
of circumstances, because patients undergoing highly painful procedures or those with insufficient
response to non-opioid modalities may still require opioid treatment. Another important consideration
is patient heterogeneity. Renal dysfunction, hepatic impairment, gastrointestinal disease, anticoagulant
therapy, respiratory vulnerability, allergies, previous chronic opioid use, and other clinical factors can
substantially modify the risk-benefit relationship of individual analgesic techniques. Consequently, a
multimodal regimen that is appropriate for one patient or surgical procedure may be unsuitable for
another. The findings also support the integration of analgesia into Enhanced Recovery After Surgery
pathways, where successful pain management is assessed according to its ability to facilitate
movement, respiratory function, oral intake, sleep, and rehabilitation rather than relying exclusively on
numerical pain scores. Regional anesthesia is particularly relevant in this context because effective
sensory blockade may provide analgesia while reducing systemic medication requirements, although
technical limitations, incomplete block, local anesthetic toxicity, bleeding risk, infection risk, and
procedure-specific contraindications must be considered. Ultimately, contemporary multimodal
analgesia should be viewed as a dynamic clinical process requiring preoperative planning, appropriate
intraoperative intervention, postoperative reassessment, and adjustment according to the patient's
evolving condition. This individualized model provides a more rational framework for postoperative
pain management than a fixed analgesic prescription because it recognizes that effective analgesia
must simultaneously address pain, safety, mobility, recovery, and the prevention of avoidable
treatment-related complications.
CONCLUSION
Multimodal analgesia represents an important contemporary approach to postoperative pain
management because it recognizes that surgical pain is a multifactorial physiological phenomenon that
cannot always be adequately controlled through a single pharmacological mechanism. The integration
of non-opioid analgesics, regional anesthesia, local anesthetic techniques, neuraxial approaches,
selected adjuvant medications, and appropriate supportive measures allows analgesic treatment to be
constructed around the mechanisms and expected intensity of postoperative pain. The principal



Vol 12.No 9. September 2026Page 1013

clinical objective should not be the complete elimination of every painful sensation through
increasingly intensive medication, but the achievement of sufficient analgesia that enables safe
breathing, effective coughing, sleep, early mobilization, rehabilitation, and restoration of normal
function while minimizing treatment-related harm. Within this framework, opioid-sparing strategies
are particularly relevant because reducing unnecessary opioid exposure may decrease the occurrence
of dose-related adverse effects without compromising adequate pain control when alternative
modalities are appropriately selected. Nevertheless, multimodal analgesia should remain
individualized, since patient age, comorbidities, renal and hepatic function, bleeding risk, previous
opioid exposure, type of surgical procedure, and anticipated pain intensity can substantially influence
the choice of analgesic interventions. The integration of multimodal analgesia with Enhanced
Recovery After Surgery principles further emphasizes that postoperative pain control is not an isolated
therapeutic endpoint but an essential component of the entire recovery pathway. Continuous
reassessment is therefore necessary to determine whether the selected regimen is achieving adequate
analgesia, preserving functional capacity, and maintaining patient safety. In conclusion, the modern
anesthesiological approach to postoperative pain should be based on rational combination rather than
simple multiplication of analgesic methods, with treatment decisions guided by mechanism, evidence,
individual risk, surgical context, and functional recovery. Such a patient-centered strategy can provide
a balanced foundation for effective postoperative pain management while supporting safer and more
efficient recovery.
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