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Introduction: Postoperative nausea and vomiting (PONV) remains a prevalent complication following laparoscopic cholecystectomy,
often linked to perioperative opioid use. This randomized controlled trial aims to evaluate the efficacy of opioid-free anesthesia (OFA)
in reducing PONV incidence and improving postoperative recovery quality compared to conventional opioid-based anesthesia (OBA).
Methods/Analysis: This study is a prospective randomized, controlled clinical trial with a concealed allocation of patients scheduled
to undergo elective laparoscopic cholecystectomy 1:1 to receive either a standard anesthesia protocol or an OFA. A total of 96 patients
were recruited in the study. Primary outcomes include the Rhodes Index of Nausea and Vomiting and the incidence of nausea and
vomiting at 6 and 24 hours postoperatively.

Ethics and Dissemination: This trial has been approved by the Institutional Review Board of Beijing Friendship Hospital of China
Capital University. The trial study protocol was approved on April 16, 2025, with an anticipated patient recruitment period of 12
months. The ethical approval number was BFHHZS20250091. The trial started recruiting patients after registered on the Chinese
Clinical Trial Registry.

Trial Registration Number: CTR2500102278; Pre-results.
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Introduction

Postoperative nausea and vomiting (PONV) remain prevalent adverse events following surgical procedures. It is defined
as nausea or vomiting that occurs during the first 24 to 48 hours after surgery. Contemporary research indicates that, even
with prophylactic interventions, 20-60% of patients experience PONV.'~* In patients undergoing laparoscopic cholecys-
tectomy, PONV incidence remains significantly elevated, influenced by procedural variables (eg, pneumoperitoneum
duration) and patient-specific risk factors. Established independent predictors for postoperative nausea and vomiting
(PONV) encompass younger patient age, female sex, prior episodes of PONV or motion sickness, non-smoking status,
and perioperative exposure to volatile inhalational anaesthetics or opioid analgesics.®> Study have indicated that without
prophylactic antiemetic therapy, PONV rates range from 53% to 72%.* Notably, Tamrakar et al reported that patients
undergoing this procedure feared PONV rather than postoperative pain.” Opioids induce PONV through agonism of p-
opioid receptors in the chemoreceptor trigger zone (medulla oblongata), vestibular apparatus, and gastrointestinal tract,
which disrupts emetic regulatory pathways.® Studies have shown that the occurrence of PONV is correlated with the
dosage of opioid use.” Perioperative opioid administration is further correlated with adverse outcomes beyond PONV,
including hypoxemia (respiratory depression), pruritus, dizziness, sedation, and urinary retention.® Moreover, as day
surgery programs have evolved in recent years, the Enhanced Recovery After Surgery (ERAS) protocol has gained
increasing emphasis, laparoscopic cholecystectomy meets the criteria for day surgery. However, opioid-induced
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complications not only negatively impact patient’s experience but may also impede recovery, delay discharge, and reduce
hospital bed turnover efficiency. Therefore, ERAS have promoted several opioid alternatives, including neuraxial
anaesthesia, peripheral nerve blocks and non-opioid adjuncts. The components of opioid-free anaesthesia (OFA)
commonly comprise dexmedetomidine, N-methyl-D-aspartate antagonists (ketamine or esketamine), lidocaine, magne-
sium sulfate, and regional anaesthesia.”'® The concept of OFA has thus garnered significant interest as a promising
strategy to enhance recovery by mitigating opioid-related adverse effects, particularly in populations at high risk for
PONYV and respiratory depression. Proponents suggest that OFA may not only improve immediate postoperative out-
comes but also potentially reduce the risk of persistent opioid use. Notably, a large multicenter randomized controlled
trial by Beloeil et al'' found that a dexmedetomidine-based OFA regimen did not significantly reduce 48-hour post-
operative morphine consumption compared to a conventional opioid-based regimen in patients undergoing major
noncardiac surgery, challenging the presumed primary benefit of this technique. A comprehensive systematic review
by Salomé et al'* concluded that although OFA might reduce postoperative opioid consumption and incidence of PONV,
the certainty of evidence is low to moderate, and the significant heterogeneity across studies—stemming from varying
surgical procedures and diverse OFA protocols—makes it difficult to draw definitive conclusions.

Furthermore, while some meta-analyses suggest benefits, they also underscore the limitations of the current body of
evidence. Lavand’homme et al'* emphasize that the risk-benefit profile of OFA is not uniform and may be influenced by
factors such as type of surgery and individual patient comorbidities, warning against a blanket application of OFA
strategies that could inadvertently introduce risks associated with alternative non-opioid analgesics. Therefore, there is
a pressing need for more robust and specific clinical evidence to clarify the role of OFA. The conflicting findings and
highlighted limitations from these studies necessitate a well-designed randomized controlled trial to determine the true
efficacy and safety of a standardized OFA protocol.

Based on these considerations, we designed a prospective, randomized, controlled study to primarily evaluate the
impact of OFA on PONV and postoperative quality of recovery after laparoscopic cholecystectomy. We hypothesized that
the reduced opioid use during and after surgery allowed by OFA compared with opioid-based anaesthesia will be
associated with a reduction of postoperative opioid-related adverse events and the incidence of PONV after laparoscopic
cholecystectomy.

Methods and Analysis

Trial Design

This is a prospective, randomized, controlled clinical trial utilizing concealed allocation. Eligible patients scheduled for
elective laparoscopic cholecystectomy are assigned in a 1:1 ratio to either receive a conventional opioid-based anesthesia
protocol or an OFA approach. The study commenced in April 2025, with an anticipated patient recruitment period of 12
months. The trial was registered on the Chinese Clinical Trial Registry prior to initiating patient enrollment, ensuring
adherence to ethical and regulatory standards.

Eligibility Criteria
Inclusion Criteria
1. Patients scheduled for laparoscopic cholecystectomy.
2. American Society of Anesthesiologists (ASA) I or II.
3. Voluntary participation in this trial and signing of informed consent.
4. Age 18-65 years old.

Exclusion Criteria
1. History of severe PONV.
Long-term use of opioid and psychotropic drugs.
Pregnancy or lactation.
Previous abnormal surgical anesthesia and allergy to intraoperative drugs.

AT

Hyperthyroidism.
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Nerve infection at the puncture site or refusal to perform nerve block.
Body Mass Index (BMI) > 28kg/m?.
Preoperative heart rate < 50 beats/min, sick sinus syndrome, severe heart block.

O =N

Significant gastroesophageal reflux disease (GERD).
10. Hiatal hernia.

Enrolled Patients Were Excluded from the Study if They Met Any of the Following Conditions
1. Failure to complete the case report form or loss to follow-up, resulting in an inability to assess effectiveness or
safety.
2. A change in anesthesia method due to unforeseen surgical requirements or unexpected events.
3. Inability to continue the surgery due to intraoperative complications.
4. Development of other conditions requiring immediate intervention after surgery.

Participant Eligibility and Consent

Study investigators at each trial site will systematically screen potential participants based on the predefined eligibility
criteria. Consecutively eligible patients will be provided with detailed written and verbal study information. Formal
enrollment will occur only after investigators have secured written informed consent from the participants.

Randomization and Blinding

Prior to trial initiation, unique participant identification numbers were sequentially generated based on the predetermined
sample size. A computer-generated randomization sequence was created using Excel’s RAND function, with allocation
ratios of 1:1 for the two study groups. These randomization codes were securely sealed in sequentially numbered, opaque
envelopes (SNOSE) and entrusted to a dedicated anesthesia nurse who had no other involvement in trial procedures or
assessments.

On the day of surgery, the envelope corresponding to each enrolled patient was opened by a separate anesthesia
provider responsible only for intraoperative management and immediate perioperative data collection. Participants were
allocated according to the following scheme: those assigned odd numbers received opioid-free anesthesia/analgesia (OFA
group), while even-numbered participants received conventional opioid-based anesthesia (OBA group). Importantly, the
postoperative evaluation team (including follow-up anesthesiologists), surgical team members, and all patients remained
blinded to group assignment throughout the study period.

Interventions
All included patients will be allocated to one of the following two study groups:
OBA group: patients will receive standardized conventional opioid anesthesia and analgesia.
OFA group: patients will receive a standard anesthesia protocol with no opioid anesthesia and analgesia.

Intravenous Induction of General Anesthesia and Intubation Will Include

All patients receive routine monitoring, including electrocardiogram (ECG), heart rate (HR), non-invasive blood pressure
(NIBP), pulse oxygen saturation (SpO,), and depth of anesthesia monitoring (BIS). Both groups received standardized
premedication with intravenous dexamethasone 10 mg for antiemesis and flurbiprofen axetil 50 mg for preemptive
analgesia prior to induction.

OFA group: a loading dose of dexmedetomidine hydrochloride (0.5 pg-kg ') was infused over 10 minutes following
peripheral venous cannulation. Then proceeded with sequential intravenous administration of scopolamine 1 mg,
midazolam 2 mg, propofol 2 mg-kg ', esketamine 0.5 mg-kg ', and rocuronium 0.6 mg-kg ', followed by laryngeal
mask insertion after 2 minutes.

OBA group: a loading dose of normal saline (0.5 pg-kg ') was infused over 10 minutes following peripheral venous
cannulation. Midazolam 2 mg, propofol 2 mg-kg ', sufentanil 0.3-0.5 pug-kg ', and rocuronium 0.6 mg-kg "', followed
by laryngeal mask insertion after 2 minutes.
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All medications were prepared by a designated anesthesiologist uninvolved in outcome assessment to preserve
blinding.

Standardized Maintenance of General Anesthesia

OFA group: following laryngeal mask insertion, the OFA group received continuous intravenous infusions of propofol
(2 mg-kg "*h™') and a premixed solution containing esketamine (50 mg) and dexmedetomidine hydrochloride (100 pg)
diluted in 50 mL 0.9% saline. This combined solution was administered at a rate of 0.1-0.2 mL/kg/h, equivalent to
esketamine 0.1-0.2 mgkg '-h™' and dexmedetomidine 0.2-0.4 pg-kg '-h™', to maintain a bispectral index (BIS)
between 40—-60. Intraoperative adjustments included supplemental esketamine boluses (0.1 mg-kgfl) based on hemody-
namic parameters (blood pressure/heart rate). The esketamine-dexmedetomidine infusion was discontinued 30 minutes
prior to surgical closure. Prophylactic tropisetron (5 mg) was administered 15 minutes before surgery, with propofol
infusion stopped at surgery completion.

OBA group: following laryngeal mask insertion, the OBA group received continuous intravenous infusions of
propofol (5-8 mg-kg '-h™') and remifentanil (0.15-0.2 pg-kg '*h™") to maintain a BIS between 40-60. Intraoperative
adjustments included supplemental sufentanil boluses (5—10 pg) based on hemodynamic parameters (blood pressure/heart
rate). Prophylactic tropisetron (5 mg) was administered 15 minutes before surgical closure. Both propofol and remifen-
tanil infusions were stopped at the end of surgery.

The laryngeal mask airway was removed only after meeting all three criteria:

1. Full consciousness (patient responsive to verbal commands).

2. Complete neuromuscular blockade reversal (achieved with intravenous atropine 0.5 mg and neostigmine 1 mg).

3. Muscle strength recovery (sustained head lift > 5 seconds and adequate tidal volume).

Intraoperative Analgesia: Ultrasound-Guided Transversus Abdominis Plane (TAP)

Block Procedure

The ultrasound-guided TAP block was performed by placing a high-frequency linear probe (8—15 MHz) subcostally
along the midclavicular line, then sliding it laterally to the axillary midline to visualize the abdominal muscle layers:
external oblique, internal oblique, transversus abdominis, and peritoneum. After sterile preparation (probe sheathed in
a sterile cover, skin disinfection), a 22-gauge nerve-stimulating needle was advanced in-plane under real-time ultrasound
guidance to the fascial plane between the internal oblique and transversus abdominis muscles. Following negative
aspiration for blood or air, 20 mL of 0.33% ropivacaine was injected per side, with direct visualization confirming
spindle-shaped fluid spread within the fascial layer. The procedure was repeated bilaterally, with color Doppler
monitoring to avoid vascular structures. Conducted jointly by an anesthesiologist and general surgeon, needle trajectory
and injection pressure (<15 psi) were dynamically adjusted to ensure safety and anatomical precision, followed by post-
procedural sensory testing to verify blockade efficacy.

Postoperative Management
Both groups were transferred postoperatively to the PACU (Post-Anesthesia Care Unit) under standardized monitoring by
anesthesiologists and nurses blinded to group allocation. Patients meeting discharge criteria (Aldrete score > 9) were
transferred to the surgical ward.

Rescue Analgesia: The primary rescue analgesic was intravenous sufentanil. It was administered in boluses of
2.5-5 pg if the VAS pain score exceeded 3. The administration was titrated to achieve a VAS score <3.'*

Scheduled Non-Opioid Analgesia: patients received scheduled intravenous flurbiprofen axetil 50 mg based on clinical
requirements.

Rescue Anti-emesis: Intravenous prophylactic tropisetron 5 mg was available as rescue medication for any patient
experiencing nausea or vomiting.

Pain scores, opioid consumption, and adverse events were documented for the first 24 hours by blinded observers
using validated assessment tools.
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Relevant Complications of Management During Anesthesia

Bradycardia (heart rate < 50 beats/min) was treated with intravenous atropine 0.5 mg; tachycardia (heart rate > 100 beats/
min) received esmolol 1020 mg IV; hypertension (>20% above baseline blood pressure) was addressed with urapidil
5-10 mg IV after excluding inadequate anesthetic depth or insufficient analgesia; hypotension (>20% below baseline)
was managed using methoxamine 5 mg or ephedrine 5-10 mg IV following exclusion of hypovolemia or excessive
anesthetic depth. All interventions followed protocol-specified safety checks and were documented in real-time.

Outcome Measures
Primary Outcome Measure
1. The Rhodes Index of Nausea and Vomiting was employed to evaluate nausea and vomiting before surgery and at 6
and 24 hours after surgery.'

Secondary Outcomes Measures

1. Demographic information such as age, gender, whether there is a history of motion sickness, smoking history.

2. The incidence of nausea and vomiting at 6h and 24h after operation.

3. The global score Quality of Recovery-15 scale (QoR-15) scale, comprising 15 items, was utilized to assess
recovery quality at 6 and 24 hours postoperatively.'®

4. Record hemodynamic parameters (blood pressure, heart rate) and BIS at baseline upon operating room entry (T0),
anesthesia induction (T1), laryngeal mask insertion (T2), 5 minutes post-insertion (T3), surgical incision (T4),
pneumoperitoneum establishment (T5), and extubation (T6). Total anesthetic dosage, surgical duration, pneumo-
peritoneum time, anesthesia duration, awakening time, time to extubation and anesthesia-related complications
(hypotension, hypertension, arrhythmias, respiratory depression) were also systematically recorded.

5. Record postoperative PACU Aldrete score > 9 minutes, postoperative 6h,12h, 24h VAS pain score, analgesic
rescue times, and patient satisfaction.

Statistical Analysis and Sample Size Calculation

Statistical analysis and generation of data plots for the future study will be performed using GraphPad Prism version 6.0
and SPSS 23.0. All data will be checked for normal distribution using the Kolmogorov test. For normally distributed
data, continuous variables will be analysed using the independent Student’s # test, and the variables will be presented as
the mean =+ standard deviation (SD). Non-normally distributed data will be compared using the Mann—Whitney U-test
where appropriate, and data will be presented as the median and interquartile range (IQR). For categorical variables,
cross-tabulation and the Pearson chi-squared test will be applied, and variables will be categorized as numbers and/or
percentages of the total. A p value <0.05 with two tails will be considered statistically significant.

Our pre-experimental results showed that the standard deviation (SD) of the Rhodes Index of Nausea and Vomiting
score were (4.15 vs 3.74) observed between the OFA and OBA groups, respectively, and a 3-point difference in the
Rhodes Index of Nausea and Vomiting score indicates significant difference. Using PASS 15.0, with a = 0.05 and power
= 80%. The minimal required sample size was 84 participants. To account for potential attrition, the final target
enrollment was 96 patients, 48 in each group.

Ethical Considerations, Amendments and Dissemination

This trial adheres to the ethical principles of the Declaration of Helsinki and Good Clinical Practice (GCP) guidelines,
with approval granted by the Institutional Review Board of Beijing Friendship Hospital, Capital Medical University.
Protocol modifications impacting patient safety, study design, or outcomes will require formal amendment submissions to
the ethics committee, accompanied by updated Trial Registry documentation and reconsent procedures when necessary.
All data are anonymized through the removal of personal identifiers and pseudonymization of sensitive information in
publications; shared datasets undergo rigorous deidentification, retaining only numerical identifiers. Access is restricted
to authorized personnel via password-protected systems with audit trails. Results—positive, negative, or inconclusive—
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will be disseminated through peer-reviewed journals and scientific conferences, ensuring transparency and alignment
with open science principles.

Trial Status

This trial has been approved by the Institutional Review Board of Beijing Friendship Hospital of China Capital
University. The trial study protocol was approved on April 16, 2025. The ecthical approval number was
BFHHZS20250091. The trial started recruiting patients after registered on the Chinese Clinical Trial Registry.

Discussion
Laparoscopic cholecystectomy (LC) is the “gold standard” technique in the surgical treatment of symptomatic
cholelithiasis.'” As the concept of Enhanced Recovery After Surgery (ERAS) evolves, outpatient laparoscopic chole-
cystectomy (OLC) was initially introduced in 1990 by Reddick and Olsen.'® Since its inception, surgeons globally have
progressively adopted this outpatient approach. When combined with laparoscopic techniques, OLC offers benefits such
as reduced hospital expenses, shorter surgical wait times and higher levels of patient satisfaction.'® 2! However, PONV is
one of the most frequent causes of unpredicted delay in discharge after ambulatory surgery and laparoscopic cholecys-
tectomy is one of the potentially PONV-inducing types of surgery.?* Although multiple measures have been implemented
to reduce their frequency, they still occur in 50-70% of cases.”> One of the reasons is perioperative use of opioids,
Opioids activate mu receptors in the chemoreceptor trigger zone (CTZ) and cholinergic receptors in the vestibular
system.”* They also directly influence gastrointestinal (GI) function by reducing intestinal motility, slowing peristalsis,
decreasing secretions, and delaying gastric emptying.?® These effects can result in symptoms such as abdominal bloating,
constipation, postoperative ileus, bowel distension, and cramping—all of which contribute to nausea and vomiting.***’
Additionally, opioids enhance the vestibulo-ocular reflex, making head movements more likely to trigger nausea.?®
OFA refers to the administration of anesthesia during surgery without the use of opioids, a method that has been
demonstrated as a safe and viable approach to sedation. A key strategy in OFA involves enhancing non-opioid adjuncts

1229 there is no

as part of a multimodal or balanced analgesia regimen. However, as noted in recent systematic reviews,
standardized OFA protocol, and significant variations exist in the choice of adjunctive medications (eg, dexmedetomi-
dine, ketamine, lidocaine, magnesium, NSAIDs), their dosages, timing of administration, and the specific surgical
populations studied. In this trial, we chose esketamine, dexmedetomidine combined TAP for OFA scheme. TAP,
esketamine, and dexmedetomidine alone in surgery had been approved to reduce the amount of sedative drugs, block
nociceptive afferents, and analgesia during general anesthesia. And the dosages and combinations were selected based on

preliminary evidence from smaller studies®*'

and pharmacological principles, but we acknowledge they represent one of
many possible permutations. Furthermore, our multimodal approach was designed to target the multifaceted nature of
postoperative pain following laparoscopic cholecystectomy. As highlighted in a recent randomized study by Abdelsamad
et al,>? postoperative pain in this procedure is complex, arising from somatic, visceral, and inflammatory components.
The cited study provides important insights into the etiology of this pain, which informed our rationale for selecting
specific agents: esketamine for its NMDA receptor antagonism to prevent hyperalgesia and NSAIDs to combat
inflammatory pain at the port sites and in the peritoneal cavity. This context helps frame our results and underscores
the importance of a procedure-specific, mechanism-based approach to constructing OFA regimens.

Meanwhile, previous study demonstrated that TAP block is associated with equivalent or improved nausea and
vomiting compared to both no block (standard care) and active comparators. Any reduction in these outcomes may be
as a result of the corresponding reduction in opioid use associated with TAP block.** In addition, Zhao et al’s study
demonstrated that administering a preoperative dose of 0.5 mg/kg of esketamine, followed by an intraoperative
maintenance infusion of 2 pg/kg-min, could effectively maintain hemodynamic stability and minimize surgical stress
and inflammation in patients undergoing laparoscopic cholecystectomy.** And Ziemann-Gimmel et al reported the risk
of PONV to be 1.27 (1.01-1.61), p = 0.04 with fentanyl-inclusive anaesthesia compared with a ketamine-
dexmedetomidine-based strategy at equivalent postoperative hydromorphone consumption in both groups.®
Moreover, low-dose dexmedetomidine may improve gastrointestinal transit by acting on central a2-adrenergic recep-

36

tors to reduce sympathetic tone.” Chen et al found that intraoperative use of dexmedetomidine (a loading dose of 1 pg/
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kg over 10 minutes, followed by a maintenance dose of 0.3 pg/kg per hour) was associated with reductions in time to
first flatus, first feces, and return to a regular solid diet.>” Lu Y’s study proved that the reduced consumption of
sufentanil and remifentanil following intraoperative dexmedetomidine administration may contribute to improved
postoperative gastrointestinal recovery and reduced incidence rate of PONV.*® In our study, the continuous main-
tenance infusion was prepared as a mixture of 50 mg esketamine, 100 pg dexmedetomidine hydrochloride, and 0.9%
saline in a total volume of 50 mL. The infusion rate was maintained at 0.1-0.2 mL/kg/h, equivalent to esketamine
0.1-0.2 mg/kg/h and dexmedetomidine 0.2—0.4 ng/kg/h. The dosages selected for this study were all within the
established safe ranges reported in previous studies.”***° Furthermore, our preliminary experiments verified the
efficacy of these drug dosages under our study conditions.

The selection of the Rhodes Index of Nausea, Vomiting as our primary instrument for assessing PONV was grounded
in its validated psychometric properties and comprehensive nature. The Rhodes Index of Nausea, Vomiting is a multi-
item, self-report questionnaire that quantifies the subjective experience of nausea through eight items evaluating its
duration, frequency, and distress level, alongside the objective occurrence of vomiting and retching. This provides
a nuanced, graded assessment of the entire emetic episode, capturing its impact on the patient with greater sensitivity.
This sensitivity is crucial for several reasons. First, it allows for the detection of clinically meaningful differences in
symptom severity between intervention groups that might be missed by a cruder measure. Second, by measuring the
subjective distress associated with nausea, it directly assesses a dimension that is paramount to the patient’s quality of
recovery and overall experience. Consequently, the Rhodes Index of Nausea, Vomiting offers a more patient-centered and
comprehensive evaluation of the efficacy of our opioid-free anesthesia regimen in mitigating PONV, aligning with
modern trends in outcomes research that prioritize patient-reported outcomes (PROs).*!

Despite the careful design of this trial, there are still some limitations. First, there is no standardized balanced OFA
protocol, and further research is still needed to determine the optimal OFA approach for laparoscopic cholecystectomy.
Second, blinding of anesthesiologists was not possible due to technique differences, though they were excluded from
other study aspects, and the questionnaires in the study are mostly subjective in nature, PONV data were patient-reported.
Thus, before the initiation of this trial, the investigator and site staff received systemic training for the use of these
questionnaires and were certificated to avoid subjective bias as much as possible. Third, patients with BMI >28 kg/m?
were excluded to reduce pharmacological variability and potential safety risks associated with non-opioid drug dosing in
obesity, as well as to minimize confounding in outcome assessment given the established independent association
between obesity and PONV. This exclusion of obese patients may affect the generalizability of our findings. Future
studies should validate and adapt OFA protocols for obese populations—a direction we are actively pursuing. Fourth, as
a single-center trial, multicenter studies will be necessary to validate these OFA regimen findings.

Conclusion

This study protocol outlines a rigorous evaluation of opioid-free anesthesia (OFA) as a strategy to mitigate postoperative
nausea and vomiting (PONV) in patients undergoing laparoscopic cholecystectomy. By integrating dexmedetomidine,
esketamine, and regional analgesia via TAP block, OFA aims to circumvent opioid-induced gastrointestinal and central
nervous system effects, thereby reducing PONV incidence and improving postoperative recovery quality. Despite the
potential advantages of opioid-free anesthesia (OFA) in reducing opioid-related side effects, its clinical application
presents several challenges. The efficacy of OFA in improving both short-term recovery and long-term patient outcomes
requires further validation through large-scale, well-designed studies.

Data Sharing Statement
Availability of data and materials: The datasets used or analyzed during the current study are available from the
corresponding author on reasonable request.

Disclosure
The authors report no conflicts of interest in this work.

Journal of Pain Research 2025:18 hetps: 7083



Li et al

References

1.

2.

o0

18.
19.

20.

21.

22.

23.

24.

25.
26.

217.

28.

29.

30.

31.

Huang Q, Wang F, Liang C, et al. Fosaprepitant for postoperative nausea and vomiting in patients undergoing laparoscopic gastrointestinal surgery:
a randomised trial. Br J Anaesth. 2023;131:673e81. doi:10.1016/j.bja.2023.06.029

Grigio TR, Timmerman H, Martins JVB, Slullitel A, Wolff AP, Sousa AM. Olanzapine as an add-on, pre-operative anti-emetic drug for
postoperative nausea or vomiting: a randomised controlled trial. Anaesthesia. 2023;78:1206e14. doi:10.1111/anae.16081

. Apfel CC, Laara E, Koivuranta M, Greim CA, Roewer N. A simplified risk score for predicting postoperative nausea and vomiting: conclusions

from cross-validations between two centers. Anesthesiology. 1999;91:693¢700. doi:10.1097/00000542-199909000-00022

. Kihlstedt Pasquier E, Andersson E. Pulmonary recruitment maneuver reduces shoulder pain and nausea after laparoscopic cholecystectomy:

a randomized controlled trial. World J Surg. 2021;45:3575-3583. doi:10.1007/s00268-021-06262-6

. Tamrakar S, Rui X, Ojha A, et al. Role of intraoperative dexamethasone in prevention of post operative nause and vomiting. Int J of Sci Invent

Today. 2018;7:1002—1008.

. Imam MZ, Kuo A, Ghassabian S, et al. Progress in understanding mechanisms of opioid-induced gastrointestinal adverse effects and respiratory

depression. Neuropharmacology. 2018;131:238-255. doi:10.1016/j.neuropharm.2017.12.032

. de Boer HD, Detriche O, Forget P. Opioid-related side effects: postoperative ileus, urinary retention, nausea and vomiting, and shivering.A review

of the literature. Best Pract Res Clin Anaesth. 2017;31(4):499-504. doi:10.1016/j.bpa.2017.07.002

. Levy N, Quinlan J, El-Boghdadly K, et al. An international multidisciplinary consensus statement on the prevention of opioid-related harm in adult

surgical patients. Anaesthesia. 2021;76(4):520-536. doi:10.1111/anae.15262

. Bugada D, Lorini LF, Lavand’homme P. Opioid free anesthesia: evidence for short and long-term outcome. Minerva Anestesiol. 2021;87:230e7.

doi:10.23736/S0375-9393.20.14515-2

. Feenstra ML, Jansen S, Eshuis WJ, van Berge Henegouwen MI, Hollmann MW, Hermanides J. Opioid-free anesthesia: a systematic review and

meta-analysis. J Clin Anesth. 2023;90:111215. doi:10.1016/j.jclinane.2023.111215

. Beloeil H, Garot M, Lebuffe G, et al. Balanced opioid-free anesthesia with dexmedetomidine versus balanced anesthesia with remifentanil for

major or intermediate noncardiac surgery. Anesthesiology. 2021;134(4):541-551. doi:10.1097/ALN.0000000000003725

. Salomé A, Harkouk H, Fletcher D, Martinez V. Opioid-free anesthesia benefit-risk balance: a systematic review and meta-analysis of randomized

controlled trials. J Clin Med. 2021;10(10):2069. doi:10.3390/jcm10102069

. Lavand’homme P, Estebe JP. Opioid-free anesthesia: a different regard to anesthesia practice. Curr Opin Anaesthesiol. 2018;31(5):556-561.

doi:10.1097/AC0O.0000000000000632

. El Sherif FA, Othman AH, Abd El-Rahman AM, Taha O. Effect of adding intrathecal morphine to a multimodal analgesic regimen for

postoperative pain management after laparoscopic bariatric surgery: a prospective, double-blind, randomized controlled trial. Br J Pain. 2016;10
(4):209-216. doi:10.1177/2049463716668904

. Kushner BS, Freeman D, Sparkman J, Salles A, Eagon JC, Eckhouse SR. Assessment of postoperative nausea and vomiting after bariatric surgery

using a validated questionnaire. Surg Obes Relat Dis. 2020;16(10):1505. doi:10.1016/j.s0ard.2020.05.017

. Stark PA, Myles PS, Burke JA. Development and psychometric evaluation of a postoperative quality of recovery score: the QoR-15.

Anesthesiology. 2013;118(6):1332-1340. doi:10.1097/ALN.0b013e318289b84b

. Leeder PC, Matthews T, Krzeminska K, Dehn TC. Routine day-case laparoscopic cholecystectomy. Br J Surg. 2004;91:312e316. doi:10.1002/

bjs.4409

Reddick EJ, Olsen DO. Outpatient laparoscopic laser cholecystectomy. Am J Surg. 1990;160:485e¢489. doi:10.1016/S0002-9610(05)81009-8
Victorzon M, Tolonen P, Vuorialho T. Day-case laparoscopic cholecystectomy: treatment of choice for selected patients? Surg Endosc.
2007;21:70e73. doi:10.1007/s00464-005-0787-0

Ji W, Ding K, Li LT, Wang D, Li N, Li JS. Outpatient versus inpatient laparoscopic cholecystectomy: a single center clinical analysis. Hepatobiliary
Pancreat Dis Int. 2010;9:60e64.

Cassinotti E, Baldari L, Boni L, Uranues S, Fingerhut A. Laparoscopic cholecystectomy in the cirrhotic: review of literature on indications and
technique. Chirurgia. 2020;115:208¢212. doi:10.21614/chirurgia.115.2.208

Apfel CC, Heidrich FM, Jukar-Rao S, et al. Evidence-based analysis of risk factors for post operative nausea and vomiting. Br J Anaesth.
2012;109:742—-753. doi:10.1093/bja/aecs276

Bojsen EV, Madsen M. Unanticipated hospital admission after outpatient laparoscopic cholecystectomy. Glob Surg. 2017;3:1-4. doi:10.15761/
GOS.1000153

Rubin A, Winston J. The role of the vestibular apparatus in the production of nausea and vomiting following the administration of morphine to
man; clinical and experimental data including the effects of dramamine and benzedrine. J Clin Invest. 1950;29(10):1261e6. doi:10.1172/JC1102363
Smith HS, Laufer A. Opioid induced nausea and vomiting. Eur J Pharmacol. 2014;722:67¢78. doi:10.1016/j.ejphar.2013.09.074

Sanger GJ, Andrews PLR. Andrews PL.Treatment of nausea and vomiting: gaps in our knowledge. Auton Neurosci. 2006;129(1-2):3el6.
doi:10.1016/j.autneu.2006.07.009

Andrews PL, Horn CC. Signals for nausea and emesis: implications for models of upper gastrointestinal diseases. Auton Neurosci. 2006;125
(1-2):100e15. doi:10.1016/j.autneu.2006.01.008

Lehnen N, Heuser F, Saglam M, et al. Opioid-induced nausea involves a vestibular problem preventable by head-rest. PLoS One. 2015;10(8):
e0135263. doi:10.1371/journal.pone.0135263

Frauenknecht J, Kirkham KR, Jacot-Guillarmod A, Albrecht E. Analgesic impact of intra-operative opioids vs. opioid-free anaesthesia: a systematic
review and meta-analysis. Anaesthesia. 2019;74(5):651-662. doi:10.1111/anae.14582

Blaudszun G, Lysakowski C, Elia N, Tramér MR. Effect of perioperative systemic o2 agonists on postoperative morphine consumption and pain
intensity: systematic review and meta-analysis of randomized controlled trials. Anesthesiology. 2012;116(6):1312—-1322. doi:10.1097/
ALN.0b013e31825681cb

Rakic AM, Golembiewski J. Low-dose ketamine infusion for postoperative pain management. J Perianesth Nurs. 2009;24(4):254-257.
doi:10.1016/j.jopan.2009.05.097

7084 e Journal of Pain Research 2025:18


https://doi.org/10.1016/j.bja.2023.06.029
https://doi.org/10.1111/anae.16081
https://doi.org/10.1097/00000542-199909000-00022
https://doi.org/10.1007/s00268-021-06262-6
https://doi.org/10.1016/j.neuropharm.2017.12.032
https://doi.org/10.1016/j.bpa.2017.07.002
https://doi.org/10.1111/anae.15262
https://doi.org/10.23736/S0375-9393.20.14515-2
https://doi.org/10.1016/j.jclinane.2023.111215
https://doi.org/10.1097/ALN.0000000000003725
https://doi.org/10.3390/jcm10102069
https://doi.org/10.1097/ACO.0000000000000632
https://doi.org/10.1177/2049463716668904
https://doi.org/10.1016/j.soard.2020.05.017
https://doi.org/10.1097/ALN.0b013e318289b84b
https://doi.org/10.1002/bjs.4409
https://doi.org/10.1002/bjs.4409
https://doi.org/10.1016/S0002-9610(05)81009-8
https://doi.org/10.1007/s00464-005-0787-0
https://doi.org/10.21614/chirurgia.115.2.208
https://doi.org/10.1093/bja/aes276
https://doi.org/10.15761/GOS.1000153
https://doi.org/10.15761/GOS.1000153
https://doi.org/10.1172/JCI102363
https://doi.org/10.1016/j.ejphar.2013.09.074
https://doi.org/10.1016/j.autneu.2006.07.009
https://doi.org/10.1016/j.autneu.2006.01.008
https://doi.org/10.1371/journal.pone.0135263
https://doi.org/10.1111/anae.14582
https://doi.org/10.1097/ALN.0b013e31825681cb
https://doi.org/10.1097/ALN.0b013e31825681cb
https://doi.org/10.1016/j.jopan.2009.05.097

Li et al

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Abdelsamad A, Ruehe L, Lerch LP, Ibrahim E, Daenenfaust L, Langenbach MR. Active aspiration versus simple compression to remove residual
gas from the abdominal cavity after laparoscopic cholecystectomy: a randomized clinical trial. Langenbecks Arch Surg. 2022;407(5):1797-1804.
doi:10.1007/500423-022-02522-8

Ma N, Duncan JK, Scarfe AJ, Schuhmann S, Cameron AL. Clinical safety and effectiveness of transversus abdominis plane (TAP) block in
post-operative analgesia: a systematic review and meta-analysis. J Anesth. 2017;31(3):432-452. doi:10.1007/s00540-017-2323-5

Zhao L, Li Z, Jin B, Hou N, Yang H. Safety and efficacy of low-dose esketamine in laparoscopic cholecystectomy: a prospective, double-blind
randomized controlled trial. BMC Anesthesiol. 2024;24(1):47. doi:10.1186/s12871-024-02429-5

Ziemann-Gimmel P, Goldfarb AA, Koppman J, Marema RT. Opioid-free total intravenous anaesthesia reduces postoperative nausea and vomiting
in bariatric surgery beyond triple prophylaxis. Br J Anaesth. 2014;112:906-911. doi:10.1093/bja/aet551

Cho JS, Kim HI, Lee KY, et al. Effect of intraoperative dexmedetomidine infusion on postoperative bowel movements in patients undergoing
laparoscopic gastrectomy: a prospective, randomized, placebo-controlled study. Medicine. 2015;94(24):€959. doi:10.1097/MD.0000000000000959
Chen C, Huang P, Lai L, et al. Dexmedetomidine improves gastrointestinal motility after laparoscopic resection of colorectal cancer: a randomized
clinical trial. Medicine. 2016;95(29):¢4295. doi:10.1097/MD.0000000000004295

Lu Y, Fang PP, Yu YQ, et al. Effect of intraoperative dexmedetomidine on recovery of gastrointestinal function after abdominal surgery in older
adults: a randomized clinical trial. JAMA Network Open. 2021;4(10):¢2128886. doi:10.1001/jamanetworkopen.2021.28886

Bello M, Oger S, Bedon-Carte S, et al. Effect of opioid-free anaesthesia on postoperative epidural ropivacaine requirement after thoracic surgery:
a retrospective unmatched case-control study. Anaesth Crit Care Pain Med. 2019;38(5):499-505. doi:10.1016/j.accpm.2019.01.01341

Selim J, Jarlier X, Clavier T, et al. Impact of opioid-free anesthesia after video-assisted thoracic surgery: a propensity score study. Ann Thorac Surg.
2022;114(1):218-224. doi:10.1016/j.athoracsur.2021.09.014

Myles PS, Chuan A. Patient-reported outcome measures in perioperative medicine. BJA Educ. 2019;19(6):177-183.

Journal of Pain Research Dovepress
Taylor & Francis Group

Publish your work in this journal

The Journal of Pain Research is an international, peer reviewed, open access, online journal that welcomes laboratory and clinical findings in the
fields of pain research and the prevention and management of pain. Original research, reviews, symposium reports, hypothesis formation and
commentaries are all considered for publication. The manuscript management system is completely online and includes a very quick and fair
peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/journal-of-pain-research-journal

Journal of Pain Research 2025:18 [ £] X in a 7085


https://doi.org/10.1007/s00423-022-02522-8
https://doi.org/10.1007/s00540-017-2323-5
https://doi.org/10.1186/s12871-024-02429-5
https://doi.org/10.1093/bja/aet551
https://doi.org/10.1097/MD.0000000000000959
https://doi.org/10.1097/MD.0000000000004295
https://doi.org/10.1001/jamanetworkopen.2021.28886
https://doi.org/10.1016/j.accpm.2019.01.01341
https://doi.org/10.1016/j.athoracsur.2021.09.014
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Methods and Analysis
	Trial Design
	Eligibility Criteria
	Inclusion Criteria
	Exclusion Criteria
	Enrolled Patients Were Excluded from the Study if They Met Any of the Following Conditions

	Participant Eligibility and Consent
	Randomization and Blinding
	Interventions
	Intravenous Induction of General Anesthesia and Intubation Will Include
	Standardized Maintenance of General Anesthesia
	Intraoperative Analgesia: Ultrasound-Guided Transversus Abdominis Plane (TAP) Block Procedure
	Postoperative Management
	Relevant Complications of Management During Anesthesia
	Outcome Measures
	Primary Outcome Measure
	Secondary Outcomes Measures

	Statistical Analysis and Sample Size Calculation
	Ethical Considerations, Amendments and Dissemination
	Trial Status

	Discussion
	Conclusion
	Data Sharing Statement
	Disclosure

