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Postoperative pain management is a critical challenge in acute care that directly affects
patient recovery, hospital stay, and complication rates. Inadequately controlled pain can
cause physiological and psychological stress, delayed mobilization, and prolonged recovery
time. Recent advances, including regional anesthesia (ultrasound-guided nerve blocks and
epidural anesthesia) and multimodal analgesia combining non-opioid drugs, local
anesthetics, and non-pharmacological methods, have improved pain control and reduced
the need for opioids. Patient-controlled analgesia enables individualized treatment. Despite
this progress, challenges remain owing to variability in patient responses, comorbidities,
surgical factors, and the technical complexity of advanced anesthesia techniques. Balancing
effective analgesia with early mobilization requires close team coordination. Innovations in
drug delivery, long-acting agents, combination therapies, and Enhanced Recovery After
Surgery (ERAS) protocols have improved precision and recovery outcomes. The future of
postoperative pain management lies in personalized, patient-centered strategies supported
by multidisciplinary collaboration, continuous evaluation, and evidence-based practice,
ensuring safer, more effective, and tailored care for surgical patients.
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Introduction

Postoperative pain management is one of the most
important and complex challenges in acute care [1]. It
directly affects the patient’s quality of life, length of
hospital stay, and postoperative complication rates.
Inadequately controlled pain can cause physiological
and psychological disturbances, increase immune
system stress, and delay recovery of motor function.

In recent decades, significant advances have been
achieved in anesthesia and postoperative analgesia,
improving patient outcomes and reducing opioid
dependence [2].

Critical Analysis

Regional anesthesia techniques, including

ultrasound-guided peripheral nerve blocks and
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epidural anesthesia, have improved precision and
minimized systemic adverse effects [3]. Multimodal
analgesia strategies that combine non-opioid anti-
inflammatory drugs, local anesthetics, and non-
pharmacological techniques such as cold or heat
therapy have further enhanced pain control and
patient satisfaction [4, 5]. Patient-controlled analgesia
(PCA) systems allow individualized dosing according
to the patient’s needs.

Despite these advances, several challenges remain to
be addressed. Patient responses vary widely and are
influenced by age, comorbidities, type of surgery, and
prior chronic conditions [6]. The complexity of
advanced anesthesia techniques and the need for
specialized  expertise may limit their broad
implementation [7]. Achieving a balance between
effective analgesia and early mobilization is essential
to prevent postoperative complications and requires
close coordination between the anesthesia and surgical
teams [§].

Implications for Practice

Recent innovations in drug delivery systems, long-
acting analgesics, and combination therapies have
enabled more precise and personalized postoperative
pain control. Enhanced Recovery After Surgery
(ERAS) protocols reduce physiological ~stress,
improve pain management, minimize opioid use, and
accelerate functional recovery [9]. Patient education
and clear expectation management are crucial for
success. Regular assessments using standardized pain
tools allow timely adjustments and help prevent
chronic postoperative pain [4]. Interdisciplinary
approaches and evidence-based practices further
support integrated clinical decision-making [10].

Highlights

1. Postoperative pain management remains a critical
challenge that affects recovery, hospital stay, and
complication rates.

2. Advances in regional anesthesia, multimodal
analgesia, and patient-controlled analgesia (PCA) have
improved pain management outcomes.

3.Variability in patient response, surgical complexity,
and technical requirements remains a major challenge.

4.Innovations in drug delivery and Enhanced
Recovery After Surgery (ERAS) protocols have
enabled personalized and safer pain control.

5. Multidisciplinary collaboration, patient education,
and evidence-based practices are essential for effective
postoperative analgesia.

Conclusion

Despite considerable progress, postoperative pain
management remains an evolving field that requires
continuous clinical research, specialized training, and
technological innovation. Through coordinated
multidisciplinary efforts and a focus on individual
patient needs, postoperative pain experiences can be
improved, complications can be reduced, and safe,
effective, and patient-centered care can be achieved.

Authorship contribution statement

All authors have reviewed and approved the final
version of the manuscript. MS conceived and designed
the study. AM conducted the study and collected the
data; AM, and MS performed the interpretation.

Ethical Consideration
Not appliable

Declaration of Competing Interest

The authors declare no conflicts of interest related
to the development, analysis, or presentation of the
concepts described in this manuscript. No financial
or personal relationships influenced the work
reported

Acknowledgments

Not appliable
Funding

This study did not receive any external funding.

Data Availability
Not appliable

Declaration of Generative Al

The authors declare that they have not used any type
of generative artificial intelligence for the writing of
this manuscript, nor for the creation of tables, or their
corresponding captions.

References

1.Mensah S. Optimizing pain management strategies in
postoperative surgical patients: A nursing perspective. Journal of
Medicine and Surgical Nursing. 2025;2(1):38-44
https://www.doi.org/10.33545/30790506.2025.v2.i1.A.11

2. Zhang Z, Wang JJ, Ping ZG, Jin XG, Yang JJ, Wang Y, Chu
QJ; Pain Group of the Chinese Society of Anesthesiology. The
Impact of Opioid-Sparing Analgesia on Postoperative Pain and
Recovery: A Systematic Review and Meta-Analysis of

166 Interdisciplinary Journal of Acute Care/ July-December 2025, Volume 6, Issue 2


https://www.doi.org/10.33545/30790506.2025.v2.i1.A.11

Sharifian & Marzban / Advances and Challenges in Postoperative Pain Management

Randomized Controlled Trials. Pain and Therapy. 2025; 14(5):
1473-1497. https://doi.org/10.1007/s40122-025-00762-2

3. Lin XY, Yang YM, Liu Y, Dang QQ, Zhang K. Precision and
safety advantages of ultrasound-guided nerve blocks in geriatric
anesthesia: current status and future prospects. Frontiers in
Medicine. 2025; 12:1709406.
https://doi.org/10.3389/fmed.2025.1709406

4. Lopez BM, Lee BM, Miller MD, Ibrahim MM, Vanderah TW,
Riegel AC. Postoperative multimodal pain management: a
narrative review of current practices, clinical and educational
gaps, and future directions. Frontiers in Anesthesiology. 2025
Dec 19;4:1709252. https://doi.org/10.3389/fanes.2025.1709252

5. Negm EM, Younus MA, Morsy AA, El Gammal SM, El-
Harrisi MA, Sameaa FA, Rashad RA, Elserafy TS, Gouda AM.
Opioid-sparing multimodal analgesia for post-craniotomy pain: a
randomized, double-blind, placebo-controlled trial. BMC
anesthesiology. 2025 Aug 29;25(1):437.
https://doi.org/10.1186/s12871-025-03306-5

6. El-Tallawy, Salah N et al. “Identifying Predictors of Early
Postoperative Pain and Patient Satisfaction Following Day
Surgery: Insights From an Observational Study. Cureus; 2025.
17(6), e86118. https://doi.org/10.7759/cureus.86118

7. Keyvanlo Z, Kokabisaghi F, Yousefi M, Sedaghat A,
Ebrahimipour H. Factors influencing the availability of
anesthesiologists: a scoping review. Human resources for health.
2025 Oct 24;23(1):56. https://doi.org/10.1186/s12960-025-
01021-3

8.Jin O, Xu T, Lai J, He J, Wu Y, Yang X. Impact of enhanced
recovery after surgery concept process optimization on the
perioperative period of gynecologic laparoscopic surgery. BMC
Women's Health. 2025; 25(1): 120.
https://doi.org/10.1186/s12905-025-03626-1

9. Mahmudov MG, Amirov TJ, Sultanov AS, Nasibova EM.
Enhanced Recovery After Surgery (ERAS): a systematic review
and meta-analysis of clinical effectiveness across general and
specialized surgical disciplines. Pediatric Anesthesia and Critical
Care Journal 2025;13(2):97-103.
https://doi.org/10.14587/paccj.2025.17

10. Fakier R, Parker R, Limakatso K. Factors influencing optimal
postoperative pain management: a scoping literature review
protocol. BMJ Open. 2025 Oct 16;15(10):e105432.
https://doi.org/10.1136/bmjopen-2025-105432

167 Interdisciplinary Journal of Acute Care/ July-December 2025, Volume 6, Issue 2


https://doi.org/10.1007/s40122-025-00762-2
https://doi.org/10.3389/fmed.2025.1709406
https://doi.org/10.3389/fanes.2025.1709252
https://doi.org/10.1186/s12871-025-03306-5
https://doi.org/10.7759/cureus.86118
https://doi.org/10.1186/s12960-025-01021-3
https://doi.org/10.1186/s12960-025-01021-3
https://doi.org/10.1186/s12905-025-03626-1
https://doi.org/10.14587/paccj.2025.17
https://doi.org/10.1136/bmjopen-2025-105432

