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In the past 10 years, anesthesiologists have been concentrating on opioid-free anesthesia (OFA) and 
utilizing locoregional anesthesia/analgesia to manage pain during open and laparoscopic surgeries. 
The goal is to reduce the negative effects of using opioids during and after surgery. This study aims 
to evaluate the efficacy and safety of OFA protocol with low doses of magnesium sulfate, Clonidine, 
and nonsteroidal anti-inflammatory drugs (NSAIDs) employing transversus abdominis plane (TAP) 
block and rectus sheath block (RSB) for intraoperative and postoperative pain control in laparoscopic 
abdominal surgery. We conducted a single-center unblinded randomized controlled trial (RCT) to 
compare the OFA protocol with bilateral TAP and RS block versus the conventional analgesic plan with 
opioids. We included all consecutive patients older than 18 who planned for laparoscopic scheduled 
abdominal surgery and underwent general anesthesia. We found a statistically significant lower 
numeric rating scale (NRS)score at each time point in the OFA group (p < 0.001). A significant statistical 
difference was also found in the mobilization recovery time, which occurred at 36.00 [18.00, 48.00] 
hours in the OFA group versus 48.00 [24.00, 72.00] hours in the control one (p < 0.001). The length of 
stay (LOS) was also in favor of the OFA group 4.00 [2.00, 6.00] days versus 6.00 [4.00, 9.00] days in 
the control one (p < 0.001). Concerning side effects, there was a reduced/null onset in the OFA group 
compared with the control. No ICU admissions were recorded in the first 24 h after the end of surgery. 
This study showed that the preoperative implementation of locoregional anesthesia techniques 
with our OFA protocols guarantees the adequacy of intraoperative antinociception, while low dose 
magnesium sulfate and clonidine ensure hemodynamic stability comparable to opioids during surgery. 
OFA eliminates the side effects of opioids and decreases patients’ length of stay and early mobilization 
without requiring additional drugs.

Trial registration ISRCTN15228105. Retrospectively registered 02/12/2023. 
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Under general anesthesia, nociception occurs without pain. This means that nociception and pain are different 
phenomena. In this context, intraoperative analgesia controls the autonomous nervous system response to 
nociception1. After surgery, patients often experience acute postoperative pain (20–40%) caused by direct 
damage to peripheral nerve fibers and alterations in neuromodulation1. In addition, a considerable percentage 
(20–65%) also experience chronic postoperative pain (CPOP), which is closely related to perceived long-term 
disability after recovery from surgery and significantly affects the individual’s quality of life2.
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Hence, in recent years, anesthesiologists have focused on opioid-sparing anesthesia, multimodal anesthesia 
that combines different drugs and techniques. Locoregional anesthesia/analgesia ensures a perfect blockage 
of nociceptive afferents, while drugs (i.e., lidocaine, ketamine, magnesium sulfate, dexamethasone, NSAIDs, 
alpha- 2-agonists) that interfere with the sympathetic system preserve the hemodynamic response to the surgical 
stimulus3. The goal is to reduce the negative effects of opioids and episodes of acute postoperative pain. The most 
frequently reported side effects of opioids are postoperative nausea and vomiting (PONV) and constipation4. In 
the high-risk class of patients, PONV has been reported in 80% of cases4,5. PONV can have a negative impact on 
well-being and patient satisfaction, increase morbidity (dehydration, wound dehiscence, pain, and immobility), 
and lead to longer hospital stays and higher hospital cost5. Additionally, a hypothesis has been posited that the 
use of opioids may increase the risk of metastasis and cancer recurrence in cancer surgery6.

Evidence of the role of magnesium in analgesic adjuvants against a range of acute and chronic pain has 
accumulated over the decades. Magnesium is a noncompetitive N-methyl-D-aspartate (NMDA) glutamate 
receptor antagonist with antinociceptive effects, central sensitization, and inhibitor of catecholamine release7,8.

Recent studies have shown that during general anesthesia, the intravenous administration of magnesium 
sulfate significantly reduces the use of anesthetics, analgesics, and opioids and extubation time, improves 
hemodynamic stability, and attenuates postoperative pain intensity without increasing the risk of adverse events 
in various surgeries9,10, and, if associated with IV infusion of local anesthetics, ensures the prolonged duration 
of the block11,12.

Ketamine possesses both analgesic and antihyperalgesic properties, reducing postoperative pain, analgesic 
needs, and intraoperative blood pressure variability12.

Because a significant feature of opioids is to maintain intraoperative hemodynamic stability, OFA should 
minimize sympathetic response. α2- adrenergic agonists (clonidine and dexmedetomidine) may provide 
analgesia, antihyperalgesia, sedation/hypnosis, anxiolysis, anti-emesis, and sympatholysis12. Alpha- 2 adrenergic 
agonists should be considered hemodynamic stabilizers.

Intravenous lidocaine carries various beneficial effects related to both anti-nociceptive and antihyperalgesic 
properties13. Lidocaine also acts as an anti-inflammatory drug. Combined mechanisms of action translate into 
clinical benefits: analgesia with morphine-sparing effect, secondary reduction of PONV, earlier resumption of 
transit, faster rehabilitation, and reduced length of stay12–14.

The international scientific community has investigated the use of locoregional anesthesia/analgesia in the 
pain management of different surgical procedures and standardized protocol that recommends its use in all 
open and laparoscopic surgical abdominal procedures15. Transversus abdominis plane (TAP) block, ultrasound-
guided (USG) administration of local anesthetic in the interfascial space between the transversus abdominis 
muscle and the internal oblique abdominal muscle, ensures the block of the ventral rami of spinal nerves T6-T11 
and wall anesthesia16–18.

Similarly, the rectus sheath block (RSB), USG administration of local anesthetics in the interfascial plane 
between the rectus muscle and the posterior rectus sheath, was performed in surgical procedures with a midline 
approach on the abdominal wall19.

Locoregional anesthesia, alone or in combination with general anesthesia, reduces endocrine response 
to surgical stress15. This is due to sympathetic blockade combined with afferent blockade of central chordal 
fibers that modulate the pituitary-adrenocortical system. However, limited data on the stress response during 
infiltration anesthesia or nerve block associated with OFA are available15.

This study aims to demonstrate the efficacy and safety of the OFA protocol with low doses of magnesium 
sulfate and NSAIDs in association with TAP and RS block to ensure adequate intraoperative anesthesia and 
satisfactory postoperative pain control.

Methods
We conducted a single center unblinded randomized controlled trial to compare the OFA protocol with bilateral 
TAP block and RSB versus the conventional analgesic plan with opioids. The study (register n° 118 AOR/29 
- 04- 2019) was approved by the Palermo2 Ethics Committee (n°16/13 - 06- 2019). The trial was retrospectively 
registered on 02/12/2023 (ISRCTN15228105). All research methods were performed in accordance with 
the Declaration of Helsinki. Written informed consent was obtained from all participants and/or their legal 
guardians.

The study was reported according to the CONSORT checklist (CONsolidated Standards of Reporting Trials 
Statement).

Inclusion criteria
We included all consecutive patients older than 18 who planned for laparoscopic scheduled abdominal surgery 
and underwent general anesthesia at Villa Sofia Hospital of AOOR Villa Sofia-Cervello in Palermo from 1 
October 2020 to 31 December 2022. The patients were randomly assigned in a 1:1 ratio to control or intervention 
group. The allocation sequence used computer-generated random numbers in a block of fours and allocation 
concealment20.

Exclusion criteria
Age below 18 years old; pregnant women; confirmed diagnosis of hypermagnesemia, hyponatremia, hypocalcemia, 
hyperkalemia; acidosis states; acute or chronic kidney disease; hypothyroidism; hypoadrenocorticism; 
neuromuscular disorders; bradycardia; bradyarrhythmia; AtrioVentricular block; pacemaker; heart failure 
associated with hypotension and reduced cardiac function; shock.

Each patient underwent preoperative evaluation to evaluate anesthesiologist risk according to the ASA and 
signed the informed consent to be involved in the study at least 24 h before the scheduled surgery.
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After admission to the operating room, all patients were monitored with continuous monitoring of heart 
rate (HR), noninvasive blood pressure (NIBP), pulse oximetry (SpO2), bispectral index (BIS), and Train of 
Four (TOF). If necessary, other monitoring techniques (i.e., Invasive Blood Pressure, ClearSight) were adopted 
according to surgical specialties.

Intervention groups
Preoperative management
Based on ideal body weight (IBW), patients were premedicated with IV 75 mcg clonidine and 0.05 mg/kg 
midazolam in bolus. Thus, locoregional anesthesia of the abdominal wall was performed by expert operators: 
first, single-shot ultrasound-guided (USG) bilateral TAP block with the administration of 20–25 ml of 
ropivacaine (0.3%) for each side, in an overall volume of 40–50 ml, according to patient body mass index (BMI); 
finally, single-shot USG-bilateral RSB with the administration of 10 ml of ropivacaine (0.3%), for each side, in an 
overall volume of 20 ml, according to patient BMI. After the execution, the efficacy and extension of the blocks 
were tested with a prick test after 15 min. Five minutes before induction, a bolus of 30 mg/kg magnesium sulfate 
in 100 ml of 0.9% NaCl solution was administered; after that, an intravenous infusion of 8 mg/kg/h magnesium 
sulfate 5% was started.

Intraoperative management
A continuous intravenous infusion of 90 mg ketorolac (2 ml/h) in a solution of 48 ml NaCl 0.9% was administered 
10 min after the surgical incision.

The continuous intravenous infusion of magnesium sulfate was stopped 5 min before the end of the surgery, 
and an IV 1 g acetaminophen bolus was administered 15 min before the end of surgery.

Postoperative management
Rescue analgesia: 1 g of acetaminophen IV a bolus was administered if NRS > 3 in the 24 h from the end of the 
surgery.

Dropout criteria
An opioid-based rescue therapy (IV 3 mcg/kg of fentanyl, according to clinical conditions of patients) would 
have been administered if the following intraoperative criteria after surgical stimulus were present.

	1.	 Blood pressure and heart rate of more than 20% of related presurgical incision values, not correctable by 
increasing halogenated inspiratory fraction within the therapeutic range.

	2.	 BIS < 40 with clinical signs of pain (i.e., tearing, sweating) not removed by increasing the halogenated inspir-
atory fraction within the therapeutic range.

	3.	 Insufficient regional anesthesia documented also by pinprick preoperatively.

In these conditions, the OFA protocol would have been considered unsafe to ensure an adequate analgesic plan, 
and opioids would have been administered. Intraoperative administration of an IV continuous infusion of 
remifentanil was considered according to the patient’s clinical conditions and rescue therapy clinical response.

Control group
Preoperative management:

Midazolam 0.05 mg/kg IV.
Intraoperative management:
Target-controlled infusion (TCI) IV (3 to 5 ng/ml corresponding to 0.1 to 0.25 µg·kg − 1·min − 1 of 

remifentanil. IV bolus 1 g acetaminophen plus IV ondansetron (4 mg) was administered 30 min before the end 
of surgery.

Postoperative management:
Continuous infusion (2 ml/h) with an elastomeric pump of 90 mg ketorolac and 0.1 mg/kg/h morphine was 

administered in the 24 h postoperative period.
Rescue analgesia: 1 g of acetaminophen IV a bolus was administered if NRS > 3 in the 24 from the end of the 

surgery.
General anesthesia was induced by administering IV 2  mg/kg propofol 1% in 60 s and IV 0.6 mg/kg 

rocuronium bromide in 15 s. Anesthesia was maintained with sevoflurane 1–3%, according to the patients’ 
clinical conditions and response21.

Administering rocuronium bromide 10 mg in bolus according to TOF ≥ 2.i.v ensured muscle paralysis. 
Figure 1.

Antibiotic prophylaxis according to local guidelines was carried out in both groups.
All patients were admitted to the recovery room and monitored for heart rate, noninvasive blood pressure, 

and pulse oximetry.
The patients were discharged from the PACU when their Aldrete score was higher than 922.
Pain was assessed by the NRS scale in the postoperative period: at the end of surgery (T0) and at 6 (T1)− 12 

(T2)− 18 (T3)− 24 (T4) hours.
Moreover, we recorded adverse effects such as hypoxemia, defined as a SpO2 level of less than 95% with a 

need for oxygen supplementation; postoperative ileus, defined as an absence of flatus or stools; postoperative 
nausea and vomiting with the need for rescue antiemetic medication, unplanned intensive care unit (ICU) 
admission, mobilization recovery time, and in-hospital length of stay3.
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Sample size
We based our sample size calculation on the postoperative NRS score from the literature1. The anticipated 
percentage of NRS scores > 3 postoperatively was 40%. We considered a 50% reduction in the OFA group to be 
clinically relevant. With a type 1 error of 0.01 and a power of 90%, a sample size calculation determined that 164 
patients per group were needed in the study. We aimed to recruit an additional 10% of patients for drop-out or 
loss to follow-up. The sample size was calculated using R software (version 2.6 - 1).

Primary outcome
Primary outcomes were postoperative pain control evaluated with NRS at each time point and episodes of 
postoperative pain (defined as any episode with a numeric rating scale greater than or equal to 3) within 24 h 
after extubation.

Secondary outcomes
The secondary outcome was a composite of mobilization recovery time and in-hospital length of stay with 
postoperative adverse events within the first 24 h after extubation.

Statistical analysis
Continuous variables were expressed as the means, the standard deviation (SD), or medians (interquartile range, 
IQR) as appropriate, and discrete variables as counts (percentages). The Kolmogorov–Smirnov test was used to 
test for normality. The independent samples t-test or a Mann–Whitney test was used to compare quantitative 
variables. A chi-square or Fisher exact test was used to compare qualitative variables if necessary. First, we 
performed a univariate analysis to identify the explanatory variables (the type of surgery) with a significant 
contribution to the response variable (the rate of postoperative pain NRS > 3). Afterward, we conducted a 
multivariate analysis to adjust for covariates with the stepwise method by the Aikake Information Criterion 
(AIC). A two-sided P value < 0.05 was considered significant. The analysis was performed using R software 
(version 2.6 - 1).

Results
We enrolled 379 consecutive patients who had undergone laparoscopic surgery, 188 in the OFA group and 191 
in the control group. Figure 2 shows a diagram flow.

Regarding the first OFA group, 55.3% were female, and the mean age was 61 y (Sd 16).
In the control group, 42.9% were female, with a mean age of 55 y (Sd 16). Table 1 shows surgical procedures 

and comorbidities.
We observed a statistically significant difference in the hypercholesterolemia, 16% OFA group versus 31.9% 

control group (p < 000.1). Only one patient in the OFA group, for the failure of RA, received a rescue dose of 
0.2 mg of fentanyl IV, followed by continuous infusion of remifentanil. Furthermore, it was necessary to convert 
from a laparoscopic to an open surgical approach for 10 patients in the intraoperative period; these patients were 
excluded from the study.

An NRS score > 3 at each time point was recorded in 8 patients (4.2%) in the control group. A significantly 
lower NRS score at each time point in the OFA group was p < 0.001, as shown in Table 2; Fig. 3.

Moreover, we found a significant difference in the mobilization recovery time, which occurred at 36.00 
[18.00, 48.00] hours in the OFA group versus 48.00 [24.00, 72.00] hours in the control group (p < 0.001). We also 
found a significant difference in the length of stay, 4.00 [2.00, 6.00] days in the OFA group versus 6.00 [4.00, 9.00] 
days in the control group (p < 0.001), Table 3.

Fig. 1.  Intervention protocol.
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Discussion
The main finding of this study is that the use of analgesic abdominal wall blocks (TAP block and RSB) in 
association only with magnesium sulfate, clonidine, and NSAIDs has ensured adequate intraoperative anesthesia 
and analgesia. Data from comparisons with controls suggest that the choice of OFA in abdominal surgery has 
proven effective and safe for pain management in both the intra- and postoperative periods. According to data 
about the time of mobilization recovery and hospitalization period, the value of the proposed OFA protocol has 
also been proven in terms of enhanced recovery after surgery and reduced/null adverse effects associated with 
its application.

Various meta-analyses and randomized controlled trials have provided evidence that magnesium sulfate is 
effective in reducing23and minimizing postoperative pain if intravenously administered in the perioperative 
period24.

NSAIDs and Clonidine demonstrate significant opioid-sparing effects and are among the most effective 
analgesics for postoperative pain control. They showed benefits in several aspects of perioperative rehabilitation, 
such as reducing pain, nausea, and fatigue and should be (pending any contraindications) part of OFA protocol13.

The only randomized controlled trial that examined the combination of locoregional anesthesia and OFA was 
conducted by Li et al.25The study compared ultrasound-guided intermediate cervical plexus block (ICBP) with 
OFA to opioid-based anesthesia in thyroid surgery. The findings indicate that this combined approach resulted 
in a lower incidence of postoperative nausea and vomiting (PONV), more stable intraoperative hemodynamic 
conditions, a more effective postoperative analgesic effect, and better quality of recovery 24 h after surgery, in 
accordance with our achievements25.

Only one retrospective matched case-controlled study26 compared the efficacy in terms of LOS, opioid 
consumption, postoperative pain hospital cost, and side effects (PONV and respiratory depression) of OFA 
versus opioid anesthesia in laparoscopic surgery for sleeve gastrectomy. In all, 44 patients, comparable for 
clinical characteristics (age, height, weight, BMI, sex, ASA score, and comorbidity), were matched and analyzed: 
OFA group (n = 22) and control group (n= 22). After analyzing the data, no significant differences were found 
between the groups in any outcome. However, there are still several limitations. In the OFA protocol, ketamine, 
a drug with analgesic and antihyperalgesic properties, was not used because it was not available27.

Fig. 2.  Flow diagram of the study.

 

Scientific Reports |        (2025) 15:14097 5| https://doi.org/10.1038/s41598-025-97116-x

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


Second, opioid consumption and symptoms of PONV in both groups were not analyzed due to the small-
matched retrospective nature of the study.

In a randomized controlled double-blind trial, Jarahzadeh et al.28 recruited 60 patients who had undergone 
abdominal hysterectomies, 30 per group, with intraoperative administration of fentanyl and morphine. 
Afterward, the intervention group received 50 mg/kg magnesium sulfate versus placebo. Postoperative pain at 1, 

Group

p.value

CTRL OFA

185 183

NRS T0 4.00 [1.00, 6.00] 1.00 [1.00, 4.00] < 0.001

NRS T1 3.00 [1.00, 6.00] 1.00 [1.00, 3.00] < 0.001

NRS T2 3.00 [1.00, 5.00] 1.00 [1.00, 3.00] < 0.001

NRS T3 2.00 [1.00, 4.00] 1.00 [1.00, 2.00] < 0.001

NRS T4 2.00 [1.00, 4.00] 1.00 [1.00, 2.00] < 0.001

Table 2.  Postoperative pain evaluation: comparisons between the NRS numerical rating scale between the 
OFA group and the control group. Median (minimum, maximum).

 

Group

Group

p.valueCTRL OFA

n 185 183

Age 61.00 (15.80) 55.23 (16.54) 0.11

Sex (%) F 104 (55.3) 82 (42.9) 0.18

ASA Classification (%)

I 35 (19) 43 (23.5) 0.6

II 65 (35.1) 53 (29) 0.25

III 72 (38.9) 66 (36) 0.8

IV 13 (7) 21 (11.5) 0.24

Surgical procedures (%)

Appendectomy 48 (25.5) 26 (13.6) 0.4

Adhesiolysis 0 (0.0) 5 (2.6) 0.61

Pelvic mass exeresis 0 (0.0) 1 (0.5) 1.00

Cholecystectomy 29 (5.4) 29 (15.2) 1.00

Hemicolectomy 42 (22.3) 34 (17.8) 0. 30

Liver cystic echinococcosis exeresis 0 (0.0) 1 (0.5) 1.00

Hysteroadnexiectomy 3 (1.6) 5 (2.6) 0.72

Partial nephrectomy 14 (7.4) 13 (6.8) 0.84

Total nephrectomy 19 (10.1) 19 (9.9) 1.00

Abdominal wall plastic surgery 3 (1.6) 5 (2.6) 0.72

Viscerolysis 0 (0.0) 5 (2.6) 0.61

Prostatectomy 30 (16.0) 39 (20.4) 0.28

Comorbidity (%)

Peptic ulcer 26 (13.8) 24 (12.6) 0.76

Hypertensive cardiopathy 50 (26.6) 74 (38.7) 0.12

Ischemic cardiopathy 38 (20.2) 49 (25.7) 0.22

Diabetes mellitus II 43 (22.9) 64 (33.5) 0.23

Pulmonary emphysema 10 (5.3) 17 (8.9) 0.23

Epilepsy 6 (3.2) 3 (1.6) 0.33

Benign prostatic hyperplasia 19 (10.1) 45 (23.6) 1

Hypercholesterolemia 31 (16.5) 61 (31.9) < 0.001

Hypertension 106 (56.4) 116 (60.7) 0.40

Gastroesophageal reflux disease 27 (14.4) 40 (20.9) 0.10

Amytrophic lateral sclerosis 0 (0.0) 1 (0.5) 1.00

Peripheral artery disease 18 (9.6) 26 (13.6) 0.26

Bronchial asthma 28 (14.9) 19 (9.9) 0.16

Chronic obstructive pulmonary disease 30 (16.0) 45 (23.6) 0.71

Table 1.  Clinical characteristics and surgical procedures.
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2, 6, and 12 h after surgery was lower in the intervention group than in the placebo group, P < 0.001. There was 
no significant difference concerning side effects in either group.

Salomè et al. compared OFA to opioid-based anesthesia in a meta-analysis that involved 33 RCTs with up 
to 2,000 participants29. The composite postoperative acute pain and morphine consumption were measured 

Group

p.value

CTRL OFA

185 183

Respiratory depression (%) 69 (37.3) 18 (9.8) < 0.01

Bowel paralysis (%) 66 (35.1) 4 (2.2) < 0.001

Post operative nausea and vomiting (%) 63 (34.0) 3 (1.6) < 0.001

Post operative drowsiness (%) 77 (41.0) 1 (0.5) < 0.001

Itching (%) 58 (31.3) 8 (4.4) < 0.01

Table 4.  Comparisons between the incidence of side effects between the OFA group and the control group.

 

Group

p.value

CTRL OFA

185 183

Mobilization (hours) 48.00 [24.00, 72.00] 36.00 [18.00, 48.00] < 0.001

Lenght of stay (days) 6.00 [4.00, 9.00] 4.00 [2.00, 6.00] < 0.001

Table 3.  Comparisons between time to mobilization (hours) and length of stay related to the OFA group 
and the control group. Median (minimum, maximum) concerning the evaluation of side effects, we found a 
reduced/null onset in the OFA group compared with the control group. As Table 4 shows, we did not detect 
other clinically considerable side effects in the OFA group. No ICU admission was recorded in the first 24 h 
after the end of surgery.

 

Fig. 3.  Comparison between median NRS numerical rating scale score between the OFA group and the 
control group.
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at 2, 24, and 48 h. Secondary outcomes included incidence of chronic pain, hemodynamic tolerance, adverse 
effects, and opioid-related adverse effects. Their analysis showed no clinically significant benefits in terms of 
acute episodic pain and rescue opioid use after surgery, but rather a clear benefit in terms of a reduction in side 
effects, particularly PONV RR of 0.46 (0.38, 0.56) and sedation SMD of − 0.81 (− 1.05; − 0.58) in the OFA group.

In a previous meta-analysis that included 23 trials, Frauenknecht et al.4 recorded postoperative pain with a 
visual analog scale (VAS, 0–10) at 2 postoperative hours in 2 groups of patients (opioid inclusive versus opioid-
free) to investigate whether opioid-inclusive anesthesia reduces postoperative pain without increasing the rate of 
postoperative nausea and vomiting within the first 24 postoperative hours or the length of stay in the recovery 
area.

The analysis reported that OFA did not reduce pain scores after surgery (95% CI) of 0.2 (0.2 to 0.5), p = 0.38, 
and the LOS mean difference (95% CI) was 0.6 (8.2 to 9.3), min, P = 0.90, but it was associated with a decreased 
rate of PONV risk ratio (95% CI) of 0.77 (0.61–0.97), P = 0.03.

However, the main limitation of these meta-analyses is the large miscellany of OFA techniques.
Opioid Inclusive Anesthesia (OIA) based on continuous remifentanil infusion for breast cancer surgery was 

compared to OFA based on continuous infusion of ketamine and magnesium in a recent retrospective study by 
Di Benedetto at al30 They enrolled 51 patients in the OIA group and 38 in the OFA group. Their analysis showed 
lower NRS scores at 30 min and 6, 12, and 24 h after surgery (P < 0,001) and lower PONV incidence in the OFA 
group than in the OIA group (P 0.021). In contrast to our study, they evaluated the quality of life using a QoR- 40: 
no difference in the perception of hospitalization quality between the OFA and the OIA groups was reported.

Few studies have investigated the use of the OFA technique in abdominal surgery. In this prospective 
randomized study, Gimmel et al.31 compared 60 patients (similar characteristics and PONV risk scores) who 
underwent general anesthesia with volatile anesthetics and opioids to 60 patients who underwent general 
opioid-free anesthesia with TIVA (propofol, ketamine, and dexmedetomidine). Using a Likert scale (none, 
mild, moderate, and severe), the recorded PONV risk in the control group was [P.0.04; risk 1.27 (1.01–1.61)]. 
Moreover, the severity of PONV was significantly worse.

In agreement with the results of the present study, an OFA approach demonstrated favorable results and 
appears to be associated with reduced opioid consumption and PONV.

Despite growing evidence, opioids remain the most comfortable choice of a majority of health-care providers 
in perioperative medicine32.

This first randomized controlled trial about the efficacy and safety of the OFA protocol with abdominal wall 
block in laparoscopic abdominal surgery showed that the proposed OFA protocol allows adequate postoperative 
pain control, significantly reducing the side effects of opioids, and, at the same time, improving the length of stay 
and mobilization compared with the OIA regimen. The block of surgical stress and sympathetic reactions due 
to the preoperative execution of locoregional anesthesia techniques conditioned the efficacy and safety of the 
proposed OFA in these patients, guaranteeing the adequacy of intraoperative antinociception.

Moreover, the combined use of a low dose of magnesium sulfate and clonidine ensures hemodynamic stability 
to surgical stress comparable to that of opioids.

In addition, the OFA protocol has proven valid in both young and older adults, both males and females. 
Similarly, OFA has been employed for all types of laparoscopic surgical procedures (parietal and visceral) with 
success in proving that the type of surgery has not significantly influenced the possibility of avoiding opioids.

In the 10 patients who needed an intraoperative shift to an open surgical approach, it was not necessary to 
administer other and additional drugs. Although open surgery was not included in the field of the study, the 
poor and incidental clinical records about patients undergoing general anesthesia for open surgery also support 
the safe use of OFA proposed for this group and suggest an in-depth analysis in a wider group of patients.

Although using TAP block and RSB together may seem redundant, in our experience, this association has 
ensured a better spread of local anesthetic with full coverage of the abdominal region and also leads to systemic 
absorption of local anesthetic (LA). Low blood concentrations of LA may have significant beneficial effects 
related to nociception and opioid requirements, anti-inflammatory effect, ileus duration, and incidence of 
postoperative nausea and vomiting, and consequentially, length of hospital stay and may improve postoperative 
analgesia and recovery. The systemic effects of OFA with local anesthetics administered IV combined with RA 
may be clinically relevant for the risk of toxicity.

Our study has some limitations.
First, patient recruitment was monocenter.
Second, postoperative evaluation was empirically fixed at 24 h after surgery. Such a short follow-up time 

made it impossible to effectively evaluate the efficacy of anesthesia in both groups during in-hospital length of 
stay.

Third, nonapplication of a specific risk score for PONV was applied.
Fourth, different types of procedures, parietal wall, and surgery involving the viscera could influence the 

need for intraoperative analgesia.
Lastly, a locoregional anesthetic technique anesthesia is an operator-dependent technique.

Conclusion
This study showed that the preoperative implementation of locoregional anesthesia techniques with OFA 
guarantees the adequacy of intraoperative antinociception, while only low magnesium sulphate and clonidine 
ensure hemodynamic stability comparable to opioids during surgery. Our OFA protocol combined with RA 
reduces the side effects of opioids and decreases patients’ length of stay and early mobilization without requiring 
additional drugs. Considering the advantages of the opioid-free protocol, we encourage its use. However, further 
study is needed to confirm our results in other settings and different surgical interventions.
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