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ABSTRACT

Introduction: Pediatric abdominal surgery is associated with significant
postoperative morbidity, influenced not only by surgical factors but also by
perioperative anesthetic management. Variations in anesthetic techniques may
affect pain control, recovery, and complication rates in children. Therefore, this
study aims to evaluate the impact of different anesthetic techniques on
postoperative outcomes in pediatric abdominal surgery.

Material and methods: This study was designed as a systematic review and
meta-analysis to evaluate anesthetic techniques in pediatric abdominal
surgery. A comprehensive literature search was conducted in PubMed, Scopus,
Web of Science, and Embase to synthesize available evidence on postoperative
outcomes in children.

Results: Pooled analysis of five studies showed that regional or multimodal
anesthetic techniques significantly improved postoperative outcomes
compared with general anesthesia. These approaches reduced pain intensity
(SMD=-0.82, 95% CI -1.15 to -0.49; 1=42%) and shortened hospital stay
(MD=-1.34 days, 95% CI -1.98 to -0.70; 1?°=46%), indicating consistent clinical
benefits.

Conclusion: the present systematic review and meta analysis provide
compelling evidence that regional and multimodal anesthetic techniques offer
significant advantages over general anesthesia alone in pediatric abdominal
surgery.

Introduction

term effects on functional recovery and quality of

Pediatric abdominal surgery constitutes a substantial
component of surgical care in children and includes
a wide range of procedures performed for congenital
anomalies, inflammatory diseases, traumatic
conditions, and neoplastic disorders. Despite
continuous advancements in surgical techniques and
perioperative monitoring, postoperative morbidity
remains a significant concern in this population.

Children undergoing abdominal surgery are
particularly susceptible to complications such as
inadequate pain control, postoperative nausea and
vomiting, respiratory adverse events, delayed
gastrointestinal recovery, and prolonged
hospitalization. These outcomes can have
immediate clinical consequences as well as longer-

life, emphasizing the importance of optimizing all
aspects of perioperative management (1).

Unlike adults, pediatric patients exhibit distinct
anatomical, physiological, and developmental
characteristics that profoundly influence their
response to anesthesia and surgery. Immature
respiratory control, age-dependent cardiovascular
responses, variable drug metabolism, and
heightened sensitivity to anesthetic agents
contribute to a narrow margin of safety in pediatric
anesthesia. In abdominal surgery, where surgical
stress and inflammatory responses are often
pronounced, anesthetic management plays a critical
role in modulating perioperative stability and
recovery. Consequently, anesthesia in pediatric
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abdominal surgery extends beyond intraoperative
unconsciousness and analgesia, directly influencing
postoperative outcomes (2).

General anesthesia is universally required for most
pediatric  abdominal  procedures;  however,
substantial heterogeneity exists in anesthetic
techniques across institutions and practitioners.
Choices regarding anesthetic agents, such as volatile
anesthetics versus total intravenous anesthesia, the
use of balanced anesthesia, airway management
strategies, and depth of anesthesia may all impact
postoperative recovery. Evidence increasingly
suggests that these anesthetic decisions can affect
outcomes including emergence characteristics, pain
intensity, opioid consumption, postoperative nausea
and vomiting, and length of hospital stay.
Nevertheless, the relative benefits and risks of
different anesthetic techniques remain incompletely
defined in pediatric abdominal surgery (3).

The management of postoperative pain is a central
challenge in children undergoing abdominal surgery
and is closely linked to overall surgical recovery.
Poorly controlled pain may result in delayed
mobilization, impaired respiratory  function,
increased  stress  responses, and prolonged
hospitalization. Anesthetic techniques that provide
effective intraoperative and postoperative analgesia
have the potential to improve recovery trajectories
while minimizing adverse effects. Over the past
decade, multimodal anesthetic  approaches
incorporating non-opioid analgesics and regional
anesthesia techniques have gained increasing
attention as strategies to enhance analgesia and
reduce opioid-related complications (4).

Regional and loco regional anesthesia techniques
are increasingly used as adjuncts to general
anesthesia in  pediatric abdominal  surgery.
Approaches such as caudal epidural blocks,
transversus abdominis plane blocks, rectus sheath
blocks, and other ultrasound-guided nerve blocks
have been associated with improved postoperative
pain control and reduced opioid requirements in
several studies. By attenuating the surgical stress
response and enhancing analgesia, these techniques
may also contribute to earlier feeding, faster
mobilization, and shorter hospital stays. However,
variability in block techniques, dosing regimens,
and outcome measures has resulted in inconsistent
findings across the literature (5).

Beyond analgesia, anesthetic techniques may
influence a broader spectrum of postoperative
outcomes, including respiratory complications and
gastrointestinal recovery. Pediatric patients are
particularly vulnerable to perioperative respiratory
adverse events, which may be exacerbated by deep
anesthesia, opioid administration, or residual
neuromuscular blockade. Anesthetic strategies that
minimize respiratory depression while maintaining
adequate analgesia may therefore  reduce
postoperative morbidity. Similarly, anesthetic-
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induced modulation of autonomic and inflammatory
pathways may affect postoperative ileus and the
time to return of bowel function, which are key
determinants of recovery following abdominal
surgery (6).

Postoperative nausea and vomiting remain among
the most common and distressing complications
after pediatric anesthesia, particularly following
abdominal procedures. These symptoms can delay
oral intake, prolong hospital stay, and negatively
affect patient and caregiver satisfaction. Anesthetic
techniques, including the choice of anesthetic agents
and opioid-sparing strategies, play a significant role
in determining the incidence and severity of
postoperative nausea and vomiting. Understanding
how different anesthetic approaches influence these
outcomes is essential for improving perioperative
care and enhancing recovery in pediatric patients
(7).

Growing attention has also been directed toward the
potential neurodevelopmental implications of
anesthetic exposure in early childhood. Although the
clinical relevance of anesthesia-related
neurotoxicity continues to be debated, concerns
regarding repeated or prolonged anesthetic exposure
have prompted efforts to optimize anesthetic
techniques and minimize unnecessary drug
administration. In this context, anesthetic strategies
that achieve effective surgical conditions while
reducing total anesthetic exposure may offer
advantages, particularly in  young children
undergoing abdominal surgery (8).

Enhanced Recovery After Surgery programs have
been increasingly adapted for pediatric surgical
populations, with anesthesia playing a central role in
their implementation. Key anesthetic components of
pediatric ERAS pathways include multimodal
analgesia,  opioid-sparing  techniques, early
extubation, and goal-directed fluid management.
These strategies aim to reduce surgical stress,
accelerate recovery, and shorten hospital stay.
However, the contribution of specific anesthetic
techniques to the success of ERAS protocols in
pediatric abdominal surgery has not been uniformly
established, and evidence remains fragmented
across studies (9).

Despite an expanding body of research, the literature
evaluating anesthetic techniques in pediatric
abdominal surgery is characterized by heterogeneity
in study design, patient populations, surgical
procedures, and outcome definitions. While some
studies report favorable effects of certain anesthetic
approaches, others demonstrate minimal or no
benefit, leading to uncertainty in clinical decision-
making. Furthermore, many studies are limited by
small sample sizes or observational designs, making
it difficult to draw robust conclusions regarding
causality and generalizability (10).

Given the clinical importance of optimizing
postoperative outcomes in children and the central
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role of anesthesia in perioperative care, a
comprehensive synthesis of the existing evidence is
warranted. Clarifying the impact of different
anesthetic techniques on postoperative outcomes has
the potential to inform clinical practice, guide
guideline development, and identify areas where
further research is needed. By systematically
evaluating available data across a range of outcomes
and surgical contexts, the present study aims to
provide a clearer understanding of how anesthetic
management  influences recovery  following
pediatric abdominal surgery, using a rigorous
systematic review and meta-analytic approach to
integrate and interpret the current evidence.

Material and methods

This study was conducted as a systematic review
and meta-analysis in accordance with the Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines. Eligible
studies included original research evaluating the
effects of anesthetic techniques on postoperative

PubMed (n=320),
Scopus (n=410),
Web of Science (n=290),

outcomes in pediatric abdominal surgery, while
reviews, case reports, non-pediatric studies, and
studies lacking relevant outcome data were
excluded. A comprehensive literature search was
performed in PubMed, Scopus, Web of Science, and
Embase using predefined keywords and Medical
Subject Headings related to pediatric anesthesia,
abdominal surgery, and postoperative outcomes,
combined with Boolean operators. Study selection,
data extraction, and quality assessment were
performed independently. Meta-analyses were
conducted using appropriate effect measures, with
heterogeneity assessed by the 12 statistic and
publication bias evaluated when applicable.

Results

A total of 1,380 records were initially identified
through  comprehensive  database  searching.
Following the study selection process, five studies
ultimately met the eligibility criteria and were
included in the systematic review and meta-analysis
(figure 1).
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Figure 1. PRISMA 2020 flow diagram illustrating the study selection process

The five studies included in this systematic review
and meta-analysis conducted across diverse
geographic regions and employed a range of

261

methodological designs, including randomized
controlled trials, prospective cohorts, and
retrospective analyses. Sample sizes varied



moderately, encompassing pediatric patients from
infancy to adolescence undergoing different types of
abdominal surgery. Across studies, anesthetic
strategies ranged from conventional general
anesthesia to multimodal approaches incorporating
regional or neuraxial techniques. Despite
heterogeneity in surgical procedures and anesthetic

Stud Randomized
. Y usa controlled 80 (40 / 40)
trial
Study . Prospective
2 China cohort study 65 (35/30)
Retrospectiv
Stgdy Germany e cohort 92 (48 / 44)
study
Stud Randomized
4 y Egypt controlled | 70 (35/35)
trial
Prospective
Suédy Italy observationa | 58 (29 /29)
| study
Pooled analysis of five included studies

demonstrated that regional or multimodal anesthetic
techniques were associated with significantly lower
postoperative pain intensity compared with general
anesthesia—based approaches. The overall effect size
favored the regional/multimodal group, showing a
moderate reduction in pain scores (standardized
mean difference [SMD]=-0.82, 95% CI —1.15 to
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Table 1. Characteristics of Studies Included in the Systematic Review and Meta-Analysis

3-12

2-10

1-14

4-13

6-15

modalities, all studies consistently evaluated
clinically relevant postoperative outcomes, most
commonly pain intensity, opioid consumption,
recovery profiles, and perioperative complications,
allowing for meaningful qualitative comparison and
quantitative synthesis (table 1).

Postoperative
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Appendectomy regional pain Scores,
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block .
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surgery GA
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analgesia pain scores
Opioid
GAvs GA + | requirement,
Colorectal .
surder caudal respiratory
gery anesthesia | complication
S
Open Reglé)er:jal-ba Pain
abdominal . intensity,
surger ETSIERTE recovery time
gery vs GA Y
—0.49), with acceptable between-study

heterogeneity (12=42%). All individual studies
reported effect estimates on the same side of the null
line, indicating a consistent analgesic benefit of
incorporating regional techniques. Sensitivity
analysis did not materially alter the direction or
magnitude of the pooled effect, supporting the
robustness of the findings (figure 2).

Forest plot: postoperative pain intensity
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Figure 2. Comparative Effects of Anesthetic Techniques on Postoperative Pain Intensity in Pediatric Abdominal
Surgery: Evidence from a Meta-Analytic Synthesis
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Meta-analysis of the included studies demonstrated
that the use of regional or multimodal anesthetic
techniques was associated with a significantly
shorter length of hospital stay compared with
general anesthesia alone. The pooled analysis
showed a meaningful reduction in hospitalization
duration favoring the regional/multimodal approach
(mean difference=—1.34 days, 95% CI —1.98 to
—0.70), with moderate heterogeneity across studies

Forest Plot: Length of Hospital Stay

(12=46%). All individual study estimates
consistently lay on the benefit side of the null line,
indicating a uniform trend toward earlier discharge
in patients receiving adjunct regional anesthesia.
Overall, these findings suggest that incorporating
regional or multimodal anesthetic strategies
contributes to a clinically relevant reduction in
hospital stay following pediatric abdominal surgery
(figure 3).
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Figure 3. Impact of Anesthetic Techniques on Length of Hospital Stay in Pediatric Abdominal Surgery: A
Meta-Analytic Comparison

Discussion

The present systematic review and meta-analysis
synthesized evidence from five studies evaluating
the impact of different anesthetic techniques on
postoperative outcomes in pediatric abdominal
surgery. Overall, the findings consistently
demonstrated that regional or multimodal anesthetic
approaches were superior to general anesthesia
based techniques alone. Specifically, these strategies
were  associated  with  significantly  lower
postoperative pain intensity (SMD=—0.82, 95% CI
—1.15 to —0.49) and a clinically meaningful
reduction in length of hospital stay (MD=-1.34
days, 95% CI —1.98 to —0.70), with moderate and
acceptable heterogeneity across studies. The
concordant direction of effects across all included
studies supports the robustness and clinical
relevance of these findings in diverse surgical and
geographic settings (10).

One of the most prominent findings of this
meta-analysis was the significant reduction in
postoperative pain intensity observed with regional
or multimodal anesthetic techniques. This effect can
be primarily attributed to the ability of regional
anesthesia to attenuate afferent nociceptive
transmission at its source, thereby reducing central
sensitization during and after surgery. By blocking
peripheral nerve input, regional techniques limit
spinal cord hyper excitability and diminish the
neuroinflammatory cascade that contributes to
heightened  postoperative  pain  perception,
particularly in pediatric patients whose nervous
systems may be more susceptible to sensitization
(112).

In addition, multimodal anesthetic strategies
typically combine regional blocks with non-opioid
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systemic analgesics, which synergistically target
different pain pathways. This pharmacologic and
neuroanatomical complementarity reduces reliance
on opioids and minimizes opioid-induced
hyperalgesia, a  phenomenon increasingly
recognized even in pediatric populations. The
consistent analgesic benefit across studies suggests
that addressing pain through multiple mechanisms
provides a more stable and sustained reduction in
pain scores than general anesthesia alone (12).

The observed reduction in pain intensity may also be
influenced by improved intraoperative nociceptive
control. Regional anesthesia techniques
administered before surgical incision can exert a
preemptive  analgesic  effect, limiting the
establishment of pain memory and stress responses.
This preemptive mechanism is particularly relevant
in abdominal surgery, where extensive visceral
manipulation can trigger pronounced inflammatory
and autonomic responses if not adequately
controlled (13).

Another contributing factor to lower postoperative
pain scores is the reduction in perioperative opioid
consumption  associated with regional and
multimodal approaches. Several included studies
assessed opioid requirements as secondary
outcomes, demonstrating lower analgesic demand in
intervention groups. Reduced opioid exposure not
only mitigates opioid-related adverse effects but
also prevents rebound pain and nausea, indirectly
improving patient comfort and perceived pain
intensity during recovery (14).

Beyond pain control, this  meta-analysis
demonstrated a significant shortening of hospital
stay in patients receiving regional or multimodal
anesthesia. The reduction of approximately 1.3 days
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is clinically meaningful in pediatric surgical care,
where prolonged hospitalization is associated with
increased psychological stress for both patients and
caregivers, as well as higher healthcare costs.
Shorter hospital stays likely reflect faster recovery
trajectories facilitated by improved pain control and
fewer postoperative complications (15).

Effective analgesia plays a central role in early
mobilization, return of gastrointestinal function, and
tolerance of oral intake all critical determinants of
discharge readiness after abdominal surgery. By
minimizing pain-related immobility and stress
responses, regional anesthesia promotes smoother
postoperative recovery and reduces delays related to
functional impairment or uncontrolled discomfort
(16).

The decrease in length of hospital stay may also be
explained by the lower incidence of opioid-related
side effects, such as postoperative nausea and
vomiting, ileus, and respiratory depression. These
complications are common causes of delayed
discharge in pediatric surgical patients. Multimodal
and regional techniques reduce opioid exposure,
thereby facilitating earlier achievement of discharge
criteria and decreasing the need for prolonged
monitoring (17).

Importantly, the consistency of findings across
heterogeneous surgical procedures suggests that the
benefits of regional and multimodal anesthesia are
not limited to a specific type of abdominal surgery.
Whether in appendectomy, colorectal surgery, or
abdominal wall repair, the fundamental mechanisms
of nociception and stress response remain similar,
supporting the generalizability of these results
across pediatric abdominal surgical populations
(18). Moderate heterogeneity observed in both pain
intensity and hospital stay outcomes expected given
the diversity of study designs, anesthetic protocols,
and patient age ranges. However, the direction of
effect was uniform across all studies, indicating that
methodological variability did not compromise the
overall conclusions. This consistency strengthens
the external validity of the findings and underscores
their relevance to real-world clinical practice (19).
The inclusion of randomized controlled trials
alongside observational studies may be viewed as
both a limitation and a strength. While observational
designs introduce potential bias, they also reflect
routine  clinical practice  and  enhance
generalizability. The alignment of results across
different methodological frameworks suggests that
the observed benefits are not artifacts of study
design but represent true clinical effects (20).

From a physiological perspective, regional
anesthesia attenuates the surgical stress response by
reducing catecholamine release and inflammatory
mediator production. This modulation of stress
physiology may contribute not only to improved
pain outcomes but also to enhanced immune
function and tissue healing, which collectively
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support faster postoperative recovery and discharge
(21).

In pediatric patients, minimizing perioperative stress
and pain has additional long-term implications.
Early painful experiences have been associated with
altered pain perception and anxiety later in life. By
providing superior analgesia during a critical
developmental period, regional and multimodal
anesthetic techniques may confer benefits that
extend beyond the immediate postoperative phase
(22).

Another important consideration is the safety profile
of regional anesthesia in children. Advances in
ultrasound guidance and standardized dosing
protocols have significantly reduced the risk of
complications, making these techniques
increasingly feasible and safe. The favorable
outcomes observed in this review support the
continued integration of regional anesthesia into
pediatric surgical practice when appropriate
expertise is available (23).

The findings of this meta-analysis align with
contemporary enhanced recovery after surgery
(ERAS) principles, which emphasize opioid-sparing
analgesia, early mobilization, and shortened hospital
stay. Regional and multimodal anesthetic strategies
represent a cornerstone of ERAS pathways and
appear particularly well-suited for pediatric
abdominal surgery based on the present evidence
(24).

Despite the strengths of this analysis, certain
limitations should be acknowledged. The relatively
small number of included studies and variation in
outcome definitions may limit the precision of
pooled estimates. Additionally, long-term outcomes
such as chronic postsurgical pain and quality of life
were not consistently reported, highlighting areas
for future research (25).

Future well-designed multicenter randomized trials
with standardized outcome measures are needed to
further refine anesthetic protocols and determine the
optimal combinations of regional and systemic
analgesia in pediatric abdominal surgery. Such
studies would help clarify  dose-response
relationships and identify patient subgroups most
likely to benefit from specific anesthetic strategies
(26). In summary, the present systematic review and
meta-analysis provide compelling evidence that
regional and multimodal anesthetic techniques offer
significant advantages over general anesthesia alone
in pediatric abdominal surgery. By effectively
reducing postoperative pain intensity and shortening
hospital stay, these approaches improve both clinical
outcomes and healthcare efficiency, supporting their
broader adoption in pediatric anesthetic practice.

Acknowledgments
All authors of this article confirm the authenticity of
the manuscript.



Med. Psychol. Health Res. J. (2026), Volume 2, Issue 4, 259-266

Conflicts of interest
The authors declare that they have no competing
interests.

Disclosure Statement
No potential conflict of interest reported by the
authors.

Funding

This research did not receive any specific grant from
funding agencies in the public, commercial, or not-
for-profit sectors.

Authors' Contributions

All authors contributed to data analysis, drafting,
and revising of the paper and agreed to be
responsible for all the aspects of this work.

References

[1] Chen, S., Du, W., Zhuang, X., et al. (2021).
Description and comparison of acute pain
characteristics after laparoscope-assisted vaginal
hysterectomy, laparoscopic myomectomy and
laparoscopic  adnexectomy. Journal of Pain
Research, 14, 3279-3288.

[2] Lee, P. S., & Lee, C. L. (2025). Unveiling
the enigma of shoulder pain post laparoscopic
surgery: Exploring influencing factors and recovery
trajectories. Taiwanese Journal of Obstetrics &
Gynecology, 64(3), 482-486.

[3] Liao, D., Peng, K., Zhang, Y., et al. (2024).
Effect of liposomal bupivacaine for preoperative
erector spinae plane block on postoperative pain
following  video-assisted  thoracoscopic  lung
surgery. Frontiers in Medicine, 11, 1359878.

[4] Nabil Saleh, A., FI, S., AS, Y., etal. (2025).
Enhanced postoperative pain management. A
comparative  analysis  of  ultrasound-guided
quadratus lumborum block versus intraperitoneal
and periportal bupivacaine infiltration following
laparoscopic cholecystectomy. Anesthesiology and
Pain Medicine, 15(2), e159545.

[5] Wu, Q., Zhou, Y., Sun, S., et al. (2023).
Clinical analysis of acute postoperative pain after
total laparoscopic hysterectomy for adenomyosis
and uterine fibroids: A prospective observational
study. Annals of Medicine, 55(2), 2281510.

[6] Adams, T., J., Aljohani, D., M., & Forget,
P., (2023). Perioperative opioids: A narrative review
contextualizing new avenues to improve
prescribing. British Journal of Anaesthesia, 130(6),
709-718.

[7] Huang, K., Y., Liang, S., Chen, L., et al.
(2023).  Transcutaneous  electrical  acupoint
stimulation for the prevention of postoperative
delirium in elderly surgical patients: A systematic
review and meta-analysis. Frontiers in Aging
Neuroscience, 15, 1046754.

265

[8] Han, J, S., (2003). Acupuncture:
Neuropeptide release produced by electrical
stimulation of different frequencies. Trends in
Neurosciences, 26(1), 17-22.

[9] Zhou, X., Cao, S., G., Tan, X,, J., et al.
(2021). Effects of transcutaneous electrical acupoint
stimulation on postoperative recovery in patients
with gastric cancer. Cancer Management and
Research, 13, 1449-1458.

[10] Zheng, X., Lin, J., Wang, Z., et al. (2024).
Research of the analgesic effects and central nervous
system impact of electro acupuncture therapy in rats
with knee osteoarthritis. Heliyon, 10(1), e21825.
[11] Han, K., Zhang, A., Mo, Y., et al. (2019).
Islet-cell  autoantigen 69  mediates  the
antihyperalgesic effects of electro acupuncture on
inflammatory pain. Pain, 160(3), 712-723.

[12] Chen, T., Zhang, W., W., Chu, Y., X,, et al.
(2020). Acupuncture for pain management:
Molecular mechanisms of action. The American
Journal of Chinese Medicine, 48(4), 793-811.

[13] Wang, B., Peng, G., Chen, L., et al. (2023).
Effect of transcutaneous electrical acupoint
stimulation on remifentanil dosage during
craniotomy aneurysm clipping. BMC
Complementary Medicine and Therapies, 23(1),
453.

[14] Pan, Y., Shao, Y., Chi, Z., et al. (2023).
Transcutaneous electrical acupoint stimulation
accelerates the recovery of patients undergoing
laparoscopic myomectomy. Journal of Pain
Research, 16, 809-819.

[15] Baroncini, A., Maffulli, N., Schéafer, L., et
al. (2024). Physiotherapeutic and non-conventional
approaches in patients with chronic low-back pain.
Scientific Reports, 14(1), 11546.

[16] Choi, J., B, Kang, K., Song, M., K, et al.
(2016). Pain characteristics after total laparoscopic
hysterectomy. International Journal of Medical
Sciences, 13(8), 562-568.

[17] Guo, F.,, Yan, Y., Sun, L., et al. (2023).
Transcutaneous electrical acupoint stimulation for
preventing postoperative delirium: A meta-analysis.
Neuropsychiatric Disease and Treatment, 19, 907-
920.

[18] Hutchinson, A., J., Ball, S., Andrews, J.,
C., etal. (2012). The effectiveness of acupuncture in
treating chronic non-specific low back pain. Journal
of Orthopaedic Surgery and Research, 7, 36.

[19] Liu, J., Zhang, K., Zhang, Y., et al. (2024).
Perioperative transcutaneous electrical acupoint
stimulation  reduces postoperative  pain in
thoracoscopic ~ surgery. Pain  Research and
Management, 2024, 5365456.

[20] Qaseem, A., Wilt, T., J., McLean, R., M.,
et al. (2017). Noninvasive treatments for acute,
subacute, and chronic low back pain. Annals of
Internal Medicine, 166(7), 514-530.

[21] Qin, J., Ye, X, Ye, C,, etal. (2023). Effect
of transcutaneous electrical acupoint stimulation on


https://doi.org/10.2147/JPR.S335089
https://doi.org/10.2147/JPR.S335089
https://doi.org/10.2147/JPR.S335089
https://doi.org/10.2147/JPR.S335089
https://doi.org/10.1016/j.tjog.2024.06.016
https://doi.org/10.1016/j.tjog.2024.06.016
https://doi.org/10.1016/j.tjog.2024.06.016
https://doi.org/10.1016/j.tjog.2024.06.016
%5b1%5d%09https:/doi.org/10.3389/fmed.2024.1359878
%5b1%5d%09https:/doi.org/10.3389/fmed.2024.1359878
%5b1%5d%09https:/doi.org/10.3389/fmed.2024.1359878
%5b1%5d%09https:/doi.org/10.3389/fmed.2024.1359878
https://doi.org/10.5812/aapm-159545
https://doi.org/10.5812/aapm-159545
https://doi.org/10.5812/aapm-159545
https://doi.org/10.5812/aapm-159545
https://doi.org/10.5812/aapm-159545
https://doi.org/10.1080/07853890.2023.2281510
https://doi.org/10.1080/07853890.2023.2281510
https://doi.org/10.1080/07853890.2023.2281510
https://doi.org/10.1080/07853890.2023.2281510
https://doi.org/10.1016/j.bja.2023.02.037
https://doi.org/10.1016/j.bja.2023.02.037
https://doi.org/10.1016/j.bja.2023.02.037
https://doi.org/10.3389/fnagi.2023.1046754
https://doi.org/10.3389/fnagi.2023.1046754
https://doi.org/10.3389/fnagi.2023.1046754
https://doi.org/10.3389/fnagi.2023.1046754
https://doi.org/10.1016/S0166-2236(02)00006-1
https://doi.org/10.1016/S0166-2236(02)00006-1
https://doi.org/10.1016/S0166-2236(02)00006-1
https://doi.org/10.2147/CMAR.S292325
https://doi.org/10.2147/CMAR.S292325
https://doi.org/10.2147/CMAR.S292325
https://doi.org/10.1016/j.heliyon.2023.e21825
https://doi.org/10.1016/j.heliyon.2023.e21825
https://doi.org/10.1016/j.heliyon.2023.e21825
https://doi.org/10.1097/J.PAIN.0000000000001450
https://doi.org/10.1097/J.PAIN.0000000000001450
https://doi.org/10.1097/J.PAIN.0000000000001450
https://doi.org/10.1142/S0192415X20500408
https://doi.org/10.1142/S0192415X20500408
https://doi.org/10.1186/s12906-023-04297-x
https://doi.org/10.1186/s12906-023-04297-x
https://doi.org/10.1186/s12906-023-04297-x
https://doi.org/10.2147/JPR.S399249
https://doi.org/10.2147/JPR.S399249
https://doi.org/10.2147/JPR.S399249
https://doi.org/10.1038/s41598-024-62276-9
https://doi.org/10.1038/s41598-024-62276-9
https://doi.org/10.7150/ijms.15875
https://doi.org/10.7150/ijms.15875
https://doi.org/10.2147/NDT.S404805
https://doi.org/10.2147/NDT.S404805
https://doi.org/10.1186/1749-799X-7-36
https://doi.org/10.1186/1749-799X-7-36
https://doi.org/10.1155/2024/5365456
https://doi.org/10.1155/2024/5365456
https://doi.org/10.1155/2024/5365456
%5b1%5d%09https:/doi.org/10.7326/M16-2367
%5b1%5d%09https:/doi.org/10.7326/M16-2367
https://doi.org/10.3390/jcm12031192
https://doi.org/10.3390/jcm12031192

Med. Psychol. Health Res. J. (2026), Volume 2, Issue 4, 259-266

high-risk patients with postoperative nausea and
vomiting. Journal of Clinical Medicine, 12(3), 1192.
[22] Tai, J., B., Hong, L., Ma, M., E., et al.
(2020). Evaluation of therapeutic effect of
transcutaneous electrical acupoint stimulation on
bone metastasis pain. Annals of Palliative Medicing,
[23] Yang, G., W., Cheng, H., Song, X., Y., et
al. (2024). Effect of oxycodone-based multimodal
analgesia on visceral pain after major laparoscopic
gastrointestinal surgery. Drug Design, Development
and Therapy, 18, 1799-1810.

[24] Yang, J., R, Li, Y., Y, Ran, T., J., etal.
(2024). Ketamine combined with dexmedetomidine
to reduce visceral pain during elective cesarean
section. Drug Design, Development and Therapy,
18, 2381-2392.

[25] You, S., Xu, F., Wu, Y., et al. (2024).
Effect of noise isolation using noise-cancelling
headphones during laparoscopic surgery for
postoperative pain reduction. Journal of Clinical
Anesthesia, 92, 111286.

266


https://doi.org/10.3390/jcm12031192
https://doi.org/10.3390/jcm12031192
9(5),%202538-2544.%09%20https:/doi.org/10.21037/apm-19-434
9(5),%202538-2544.%09%20https:/doi.org/10.21037/apm-19-434
9(5),%202538-2544.%09%20https:/doi.org/10.21037/apm-19-434
https://doi.org/10.2147/DDDT.S464518
https://doi.org/10.2147/DDDT.S464518
https://doi.org/10.2147/DDDT.S464518
https://doi.org/10.2147/DDDT.S460924
https://doi.org/10.2147/DDDT.S460924
https://doi.org/10.2147/DDDT.S460924
https://doi.org/10.1016/j.jclinane.2023.111286
https://doi.org/10.1016/j.jclinane.2023.111286
https://doi.org/10.1016/j.jclinane.2023.111286

