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Abstract
Introduction: Laparoscopic Cholecystectomy (LC) is a commonly performed surgical procedure.
The pneumoperitoneum and the depth of Neuromuscular Blockade (NMB) may impact the occur-
rence of postoperative pain and the quality of recovery.
Methods: A randomized, double-blind, and prospective clinical trial with 124 patients undergo-
ing LC, divided into 4 groups: SP/MB (Standard Pneumoperitoneum pressure and Moderate NMB);
LP/MB (Low Pneumoperitoneum pressure and Moderate NMB); SP/DB (Standard Pneumoperito-
neum pressure and Deep NMB); and LP/DB (Low Pneumoperitoneum pressure and Deep NMB).
Recovery quality was assessed using the Quality of Recovery Questionnaire (QoR-40), and postop-
erative pain was evaluated using a Verbal Numerical Rating Scale (VNRS).
Results: No difference was observed between groups regarding the total QoR-40 score 24 hours
after surgery (p = 0.903). Despite better surgical conditions (scored from 0 to 5) in the LP/DB
group (4.7 § 0.52) and lower in the LP/MB group (4.1 § 0.95), the LP/DB group showed a longer
stay in the Post-Anesthesia Care Unit (PACU), a higher need for rescue treatment for nausea and
vomiting in the ward (p = 0.044), and greater resting pain at 24 hours (p = 0.027).
Conclusion: The use of different pneumoperitoneum pressures under moderate or deep neuro-
muscular blockade in patients undergoing Laparoscopic Cholecystectomy (LC) did not alter
patients’ perception of postoperative recovery quality. The combination of standard pneumo-
peritoneum pressure with deep neuromuscular blockade was associated with a better perception
of surgical field quality as evaluated by the surgeon.
© 2025 Sociedade Brasileira de Anestesiologia. Published by Elsevier España, S.L.U. This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Introduction

Laparoscopic Cholecystectomy (LC) is one of the most com-
monly performed surgical procedures worldwide.1 Although
it is a short-duration surgery, many patients still experience
unexpectedly prolonged hospital stays or readmissions due
to difficult-to-control postoperative pain.2

Several studies have sought to propose possible alterna-
tives for preventing postoperative pain. One of the most
researched interventions is the use of low-pressure pneumo-
peritoneum compared to standard pressure.3 However, the
reduction of effective working space provided by lower
intra-abdominal pressure can increase technical difficulty,
the incidence of procedure-related injuries, and the dura-
tion of the surgery.4

Another variable to consider is the depth of Neuromuscu-
lar Blockade (NMB). Deep NMB can improve surgical condi-
tions by facilitating visualization and manipulation of intra-
abdominal structures. The limitation for the use of deep
NMB in the past was the lack of agents capable of reversing
the blockade quickly and predictably. However, this limita-
tion was eliminated with the advent of sugammadex. Many
studies have evaluated the benefits of deep NMB on patient’s
pain intensity and postoperative recovery in patients under-
going laparoscopic surgeries.5 However, it is unclear whether
these positive effects result from lower pneumoperitoneum
pressure, the depth of NMB, or both, further studies are
needed to clarify aspects related to postoperative recovery.

Traditionally, perioperative studies have focused on post-
operative outcomes such as time to wakening, hospital
length of stay, nausea, vomiting and pain control. Measure-
ments that assess quality of life from patient�s perspective
are increasingly recognized as important in clinical studies
that aim to investigate the effect of anesthesia and surgery
on patient recovery and satisfaction. One such tool is the
Quality of Recovery Questionnaire (QoR-40) which is vali-
dated 40-item scoring system developed to asses many
aspects of post-surgical recovery.6

The hypothesis of the present study was that low-pres-
sure pneumoperitoneum combined with deep neuromuscular
blockade, compared to standard-pressure pneumoperito-
neum and moderate neuromuscular blockade, would be able
to improve the quality of postoperative recovery as assessed
by the Quality of Recovery-40 (QoR-40) questionnaire after
laparoscopic cholecystectomy. Accordingly, this study aims
to compare the quality of recovery in patients undergoing
elective laparoscopic cholecystectomy under low-pressure
pneumoperitoneum (10 mmHg) and standard pressure (14
mmHg) associated with either deep or moderate neuromus-
cular blockade. The following secondary outcomes were also
considered: surgical conditions, occurrence of postoperative
pain, nausea and vomiting, and analgesic consumption.
Methods

This double-blind, randomized, and prospective clinical trial
was approved by the Research Ethics Committee (CAAE
42586621.9.3001.5447) and registered with the Brazilian
Registry of Clinical Trials (ReBEC) under U1111-1265-2384.
The informed consent was obtained voluntarily from each
patient. A total of 132 participants aged between
2

18 and 65 years, classified as physical status according to the
American Society of Anesthesiologists (ASA) I and II, were
included and underwent general anesthesia for elective LC
at the Regional Hospital of Jundiaí-SP. Data were collected
during the period from May to October 2022.

The exclusion criteria before randomization were: (I)
Patient refusal; (II) Altered consciousness level or inability
to communicate; (III) Contraindications to the use of any
agent described in the protocol; (IV) Alcohol or drug abuse;
(V) Body Mass Index (BMI) ≥ 35, which could impact the
safety of surgeries under the low-pressure pneumoperito-
neum protocol; (VI) Chronic pain or opioid use; (VII) Neuro-
muscular disease; (VIII) Complicated cholelithiasis.
Exclusion criteria after randomization included: (I) Protocol
violation; (II) Conversion to open surgery; and (III) Patient
refusal in the postoperative period.

The participants were randomly allocated into four dis-
tinct groups using a random number generator (www.ran
dom.org): Group SP/MB (standard Pneumoperitoneum
pressure and Moderate NMB); Group LP/MB (Low Pneumo-
peritoneum pressure and Moderate NMB); Group SP/DB
(Standard Pneumoperitoneum pressure and Deep NMB); and
Group LP/DB (Low Pneumoperitoeum pressure and Deep
NMB). The randomization sequence was stored by a non-
research participant and revealed only when all data were
forwarded for statistical analysis. For each patient, two opa-
que envelopes were prepared (one containing the pneumo-
peritoneum pressure and the other describing the degree of
NMB), sealed and sequentially numbered. The envelopes
were opened at the time of surgery by an independent nurse
who was not involved in patient care or data collection.
Neither the patient, surgeon, nor anesthesiologist involved
in data collection knew which group each patient belonged
to. The degree of NMB was only known by the anesthesiolo-
gist responsible for anesthesia.

The study participants did not receive pre-anesthetic medi-
cation, as it could negatively influence completion of the Qual-
ity of Recovery-40 questionnaire prior to surgery. Age, sex,
ASA physical status, and BMI were recorded. Anesthesia induc-
tion was performed with sufentanil (0.5 mg.kg-1), propofol
(2.0 mg.kg-1), and rocuronium (0.45 mg.kg-1), 1.5 £ ED95.
Patients in the deep NMB groups (SP/DB and LP/DB) received
an additional dose of rocuronium (0.45 mg.kg-1) two minutes
after intubation (total of 3 £ ED95). NMB was monitored using
acceleromyography (TOF Watch SX�; Schering-Plough). The
Train-Of-Four (TOF) was evaluated at 15-second intervals by
analyzing the response to stimulation of the ulnar nerve, aim-
ing to maintain 1‒3 responses in the moderate NMB groups and
no response (Post-Tetanic Count [PTC] of 1‒3) in the deep NMB
groups. Additional doses of 5 to 10 mg of rocuronium were
used to maintain the TOF and PTC according to the depth of
NMB previously determined. Anesthesia maintenance was per-
formed with sevoflurane (1.5%−3%). After incision at each tro-
car insertion site, infiltration with 0.75% ropivacaine (total
volume 20 mL) was performed by the surgical team. The abdo-
men was insufflated with carbon dioxide to maintain intra-
abdominal pressure at 10 mmHg (LP group) or 14 mmHg
(SP group), according to the group determined by randomiza-
tion. The pneumoperitoneum pressure levels were determined
based on previous studies3,4 and the participating surgeons
agreed with the protocol. The display showing the insuffla-
tion pressure was obscured so that only the room nursing
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staff had access to this information. All patients received
dexamethasone (10 mg), ketoprofen (100 mg), dipyrone
(2000 mg) and ondansetron (4 mg). After the procedure,
atropine (0.01 mg.kg-1) and neostigmine (0.04 mg.kg-1)
were administered for patients in the moderate NMB
group and sugammadex 4 mg.kg-1 for those in the deep
NMB group. After awakening, extubation was performed.
The time from the end of surgery to awakening was
recorded, as well as the surgical time. Surgical conditions
were evaluated by surgeons according to an ordinal scale:
1 (extremely poor conditions), 2 (poor conditions), 3 (accept-
able conditions), 4 (good conditions), and 5 (excellent
conditions).

Pain intensity was assessed at rest and recorded every
15 minutes during the stay in the Post-Anesthesia Care Unit
(PACU) using a Verbal Numeric Scale (VNRS) from 0 to 10.
Morphine 1‒2 mg intravenously was administered every
5 minutes to achieve a score below 4 (1 mg for pain < 7 and
2 mg for pain ≥ 7). After discharge from the recovery room,
all patients received ketoprofen 100 mg every 12 hours and
paracetamol 500 mg orally every 6 hours. Pain intensity was
evaluated upon arrival at the ward, 4 h, 8 h, 12 h, and
24 hours after surgery using the VNRS. In cases of insufficient
analgesia, tramadol (100 mg) was offered. Postoperative
Nausea and Vomiting (PONV) were treated with dimenhydri-
nate (30 mg), which was considered as rescue medication.
The use of rescue medications and the occurrence of postop-
erative nausea and vomiting were recorded. All patients
remained in the hospital for at least 24 hours.

The primary outcome was the quality of recovery on the
first day after surgery, assessed using the Quality of Recovery
Questionnaire (QoR-40) in its version validated for Brazilian
Portuguese. Interviews were conducted twice for each
patient: before surgery and in the ward 24 hours after sur-
gery, carried out by a member of the research team trained
and knowledgeable in administering the questionnaire. It
was not necessary to consider the Minimum Clinically Impor-
tant Difference (MCID) in our study because, for the QoR-40
questionnaire, this value is 6.3.7 Our results did not reach
this threshold.

Sample size calculation was based on a similar random-
ized clinical trial that assessed postoperative recovery qual-
ity using the QoR-40 questionnaire in patients undergoing
abdominal hysterectomy with different anesthetic techni-
ques,8 considering an alpha error of 0.05 and a power of 90%
to detect a 10-point difference in QoR-40, requiring the
inclusion of 31 patients per group. A 10-point difference
represents a 15% improvement in recovery quality based on
previously reported values in QoR-40. Considering potential
losses, the final sample size included 132 patients.

Categorical variables were expressed as absolute values
for frequency comparison (percentages) and analyzed using
the Chi-Square test. Quantitative variables, whose results
were not normally distributed according to the Kolmogorov-
Smirnov test, were compared using the Kruskal-Wallis
test to simultaneously compare all four groups. When a dif-
ference was found between groups, the Mann-Whitney test
was used for pairwise comparisons to determine where the
difference occurred. A post hoc analysis for multiple com-
parisons (Bonferroni correction) was performed to more
accurately determine the differences between groups. Pre-
and postoperative moments were compared separately for
3

all scores (paired data) using the Wilcoxon test. A signifi-
cance level of 5% and a 95% Confidence Interval were consid-
ered for all tests. For this statistical analysis, the software
SPSS version 20 and Minitab 16 were used.
Results

A total of 163 patients were considered eligible to partici-
pate in the study. Of these, 31 were excluded before ran-
domization. One hundred thirty-two patients were randomly
allocated into four groups and received the intervention.
Eight patients were excluded from the study after randomi-
zation, resulting in 124 participants for analysis (Fig. 1).

The groups were considered homogeneous with respect
to demographic and perioperative characteristics, except
for the surgical field conditions as evaluated by the surgeons
(p = 0.039). The mean score was significantly higher in the
SP/DB group (4.71 § 0.52) and lowest in the LP/MB group
(4.12 § 0.95), with values expressed as median and inter-
quartile range in Table 1.

The data related to the scores obtained according to the
QoR-40 are described in Table 2. Both the total score and
those obtained for the different domains were similar across
the groups.

The parameters obtained in the PACU and during the stay
in the ward are described in Table 3. The patients’ time in
the PACU was significantly longer for those in the SP/DB
group (p = 0.010) compared to the other groups. Pain inten-
sity at rest 24 hours after surgery was significantly higher in
the SP/DB group (p = 0.027).

Regarding the use of antiemetics in the ward, it was
observed that the patients in the deep NMB groups had a
greater need for rescue medication (p = 0.04).
Discussion

Patients subjected to lower pneumoperitoneum pressures
appear to experience less postoperative pain intensity
after laparoscopic surgeries. However, the decrease in the
effective working space provided by lower intra-abdominal
pressure may increase technical difficulty, the incidence
of procedure-related injuries, and surgery duration.9 The
appropriate relaxation of the diaphragm and abdominal
muscles with deep NMB could mitigate this issue and even
reduce postoperative pain intensity.10 To our knowledge, no
author has yet investigated which variable (pneumoperito-
neum pressure and/or NMB) could improve the recovery
quality of patients undergoing Laparoscopic Cholecystec-
tomy (LC) without compromising the quality of the surgical
field visualization.

In the present study, patients subjected to 10 or 14 mmHg
pneumoperitoneum pressure with or without deep NMB were
compared. According to the scores obtained through the
QoR-40 application, neither low pneumoperitoneum pres-
sure, deep NMB, nor the combination of both variables were
able to improve recovery quality (total score or each
domain) within 24 hours after LC. €Ozdemir-van Brunschot
et al.11 evaluated recovery quality in patients undergoing
laparoscopic nephrectomy with low pneumoperitoneum



Assessed for eligibility (n = 163)

Randomized (n = 132)

Group LP/DB
Allocated to intervention (n = 33)
- Received allocated intervention 

(n = 33)
-Did not received allocated 

intervention (n = 0)

Lost to follow-up (n = 0)
Discontinued to follow-up (n = 2): 
Increase in pneumoperitoneum 

pressure

Analyzed (n = 31)
Excluded from analysis (n = 0)

Group SP/DB 
Allocated to intervention (n = 33)

- Received allocated 
intervention (n = 33)

-Did not received allocated 
intervention (n = 0)

Lost to follow-up (n = 1)
Discontinued to follow-up (n = 1): 
Use of anesthetic agent outside 

the protocol

Analyzed ( n= 31)
Excluded from analysis (n = 0)

Group LP/MB 
Allocated to intervention (n = 33)
- Received allocated intervention 

(n = 33)
-Did not received allocated 

intervention (n = 0)

Lost to follow-up ( n= 0)
Discontinued to follow-up (n = 2): 
Increase in pneumoperitoneum 

pressure

Analyzed (n = 31)
Excluded from analysis (n = 0)

Group SP/MB
Allocated to intervention (n = 33)
- Received allocated intervention 

(n = 33)
-Did not received allocated 

intervention (n = 0)

Lost to follow-up (n = 0)
Discontinued to follow-up (n = 2): 

Surgery converted to open

Analyzed (n = 31)
Excluded from analysis (n = 0)

Excluded (n = 31)
- Not meeting inclusion criteria (n = 11)

- BMI > 35 (n = 16)
- Neurological or psychiatric disorders (n = 3)

- Other reasons (n = 1)

ENROLLMENT

ALLOCATION

FOLLOW-UP

ANALYSIS

Figure 1 CONSORT flow diagram of patient selection and allocation.
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pressure associated with deep NMB and concluded that this
technique was unable to alter the QoR-40 score.

Regarding the use of deep Neuromuscular Blockade
(NMB) to improve postoperative recovery in laparoscopic
surgeries, Torensma et al.12 evaluated patients undergoing
laparoscopic bariatric surgery and observed that deep
NMB was able to reduce postoperative pain intensity. Yang
et al.13 applied the Quality of Recovery-15 questionnaire, a
simplified version of the QoR-40, in patients undergoing lap-
aroscopic bariatric surgery and found higher QoR-15 scores
and lower pain intensity scores. On the other hand, two
Table 1 Demographic and perioperative characteristics.

Group SP/MB (n = 31) Group LP/MB (n = 31

Age (years) 47 (34‒53) 52 (42‒57)
ASA
I 12 (38.7%) 12 (38.7%)
II 19 (61.3%) 19 (61.3%)
BMI (kg.m-2) 30.90 (27.00‒32.07) 28.20 (24.62‒30.06
Female gender 25 (80.6%) 25 (80.6%)
PONV Risk 2 (1‒2) 2 (1‒2)
Wake up time (min) 10 (7‒14) 12 (10‒15)
Surgery time (min) 55 (45‒64) 55 (50‒73)
Surgical conditions 5.0 (4.0‒5.0) 4.0 (3.5‒5.0)
Adverse events 3 (9.7%) 1 (3.2%)

Results expressed in Median (interquartile range) or frequency of occur
PONV, Postoperative Nausea and Vomiting; Risk (risk factors 0 to 4), Sim

4

other studies failed to demonstrate such benefit.14,15 In
our study, deep neuromuscular blockade did not result in
improved postoperative recovery quality as assessed by the
QoR-40 questionnaire and did not reduce pain following lap-
aroscopic cholecystectomy. According to a recent consensus
published by the European Society of Anaesthesiology, there
is insufficient evidence to support the use of deep NMB for
the purpose of reducing postoperative pain.16

Pneumoperitoneum results in an acutely elevated intra-
abdominal pressure. Patients with morbid obesity have
chronically elevated abdominal pressures. During
) Group SP/DB (n = 31) Group LP/DB (n = 31) p-value

47 (38‒55) 47 (38‒57) 0.563
0.965

11 (35.5%) 13 (41.9%)
20 (64.5%) 18 (58.1%)

) 28.00 (26.15‒30.38) 29.70 (26.09‒31.30) 0.217
28 (90.3%) 26 (83.9%) 0.698
2 (2‒2) 2 (2‒2) 0.280
10 (10‒15) 10 (10‒15) 0.167
60 (50‒65) 60 (50‒71) 0.377
5.0 (4.5‒5.0) 5.0 (4.0‒5.0) 0.039
1 (3.2%) 3 (9.7%) 0.659

rence (%).
plified Apfel Score.



Table 2 Dimensions of the Quality of Recovery-40 (QoR-40) Questionnaire by Study Groups before surgery and 24 hours
after surgery.

Group SP/MB
(n = 31)

Group LP/MB
(n = 31)

Group SP/DB
(n = 31)

Group LP/DB
(n = 31)

p‒value

Before surgery
Comfort 56 (55‒58) 58 (56‒60) 57 (55‒59) 58 (58‒60) 0.257
Emotional state 42 (38‒43) 43 (40‒44) 43(42‒44) 43 (41‒44) 0.131
Physical

independence
20 (19‒20) 20 (20‒20) 20 (20‒20) 20 (20‒20) 0.004

Psychological
support

40 (39‒40) 40 (40‒40) 40 (39‒40) 40 (40‒40) 0.160

Pain 34 (32‒35) 34 (33‒35) 35 (34‒35) 35 (35‒35) 0.519
TOTAL 189 (186‒194) 195 (189‒197) 194 (189‒198) 195 (191‒198) 0.050
24 hours after

surgery
Comfort 58 (56‒59) 58 (55‒59) 58 (55‒59) 58 (57‒59) 0.928
Emotional state 43 (41‒45) 44 (43‒45) 44(43‒45) 44 (42‒45) 0.297
Physical

independence
20 (19‒20) 20 (18‒20) 20 (19‒20) 20 (18‒20) 0.725

Psychological
support

40 (40‒40) 40 (40‒40) 40 (40‒40) 40 (40‒40) 0.669

Pain 33 (32‒34) 33 (32‒34) 33 (32‒34) 33 (32‒34) 0.903
TOTAL 194 (188‒197) 193 (188‒197) 194 (190‒197) 193 (190‒196) 0.938

Results expressed in median (interquartile range).
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laparoscopy in morbidly obese patients, the pneumoperito-
neum pressure should not be lower than 15 mmHg in order
to provide adequate visualization and exposure of the opera-
tive field.17 Therefore, we excluded patients with a BMI ≥
35. A systematic review found that low-pressure pneumo-
peritoneum in laparoscopic surgeries was associated with
lower pain scores, assessed using the Numeric Rating Scale,
Table 3 Parameters in the Post-Anesthesia Care Unit (PACU) and

Group SP/MB
(n = 31)

Group LP/MB
(n = 31)

Pain PACU
Arrival 0 (0‒0) 0 (0‒0)
15 min. 0 (0‒0) 0 (0‒0)
30 min. 0 (0‒0) 0 (0‒0)
45 min. 0 (0‒0) 0 (0‒0)
Morphine

(mg) − PACU
0 (0‒0) 0 (0‒0)

PONV in PACU 2 (6.5%) 4 (12.9%)
PACU time (min.) 30 (30‒45) 32 (30‒45)
Pain Ward
Arrival 0 (0‒4.5) 0 (0‒0)
4 hours 0 (0‒1) 0 (0‒0)
8 hours 0 (0‒0) 0 (0‒0)
12 hours 0 (0‒0) 0 (0‒0)
24 hours 0 (0‒0) 0 (0‒0)
Pain medication in

Ward
5 (16.1%) 4 (12.9%)

PONV in Ward 2 (6.5%) 2 (6.5%)
PONV medications

in Ward
1 (3.2%) 2 (6.5%)

Results expressed in Median (interquartile range) or number (percentag
PONV, Postoperative Nausea and Vomiting.

5

compared to standard pressure during the first two postop-
erative days.18 However, in the present study, low-pressure
pneumoperitoneum did not improve the evaluated parame-
ters of postoperative recovery quality compared to standard
pressure. A Cochrane systematic review revealed a high risk
of bias and low or very low quality of evidence in 20 out of
21 studies analyzed, providing no justification to support the
in the ward.

Group SP/DB
(n = 31)

Group LP/DB
(n = 31)

p-value

0 (0‒0) 0 (0‒0) 0.472
0 (0‒1) 0 (0‒0) 0.501
0 (0‒2) 0 (0‒0) 0.052
0 (0‒2) 0 (0‒0) 0.054
0 (0‒0) 0 (0‒0) 0.219

2 (6.5%) 1 (3.2%) 0.676
45 (41‒60) 43 (30‒45) 0.010

0 (0‒1) 0 (0‒0) 0.216
0 (0‒3) 0 (0‒1.5) 0.548
0 (0‒0) 0 (0‒0) 0.779
0 (0‒0) 0 (0‒0) 0.576
0 (0‒0) 0 (0‒0) 0.027
6 (19.4%) 6 (19.4%) 0.919

8 (25.8%) 6 (19.4%) 0.092
8 (25.8%) 6 (19.4%) 0.044

e).
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use of low-pressure pneumoperitoneum in patients undergo-
ing elective laparoscopic cholecystectomy.19

Pneumoperitoneum results in a state of acutely elevated
intraabdominal pressure. Similar to nonobese subjects, the
intraabdominal pressure during laparoscopy of the morbidly
obese is set at 15 mmHg to provide adequate visualization
and exposure of the operative field. The normal intraabdo-
minal pressure of nonobese individuals is 5 mmHg or less. In
contrast, morbidly obese patients have a chronically ele-
vated intraabdominal pressure at 9 to 10 mmHg. This section
discusses the physiologic effects in increased intraabdominal
pressure during pneumoperitoneum on femoral venous flow
and renal, hepatic and respiratory function.

In a meta-analysis, the authors concluded that reduced
pneumoperitoneum pressure combined with deep NMB was
not significantly more effective than moderate NMB to opti-
mize the surgical space conditions and postoperative pain.
This review did not evaluate recovery quality after laparo-
scopic surgery.20 Another recent study comparing patients
undergoing LC under different pneumoperitoneum pressures
with deep NMB found no difference between groups regard-
ing recovery quality.21 Although it did not improve recovery
quality, deep NMB in patients with Standard Pneumoperito-
neum pressure (SP/DB group) provided better surgical
field visualization according to the surgeons’ opinion. As
expected, the combination of low pneumoperitoneum pres-
sure with moderate NMB resulted in the opposite effect, i.
e., worse surgical field quality. These findings are in line
with previous studies that recommend deep neuromuscular
blockade to optimize intraoperative conditions when visuali-
zation is suboptimal.5,12-14,16 Martini et al.11 and Rosenberg
et al.20 also demonstrated that deep NMB improves the
surgeon’s perception of the surgical field quality compared
to moderate NMB.

Other variables were assessed. Pain intensity in the first
24 hours postoperatively and the need for antiemetic rescue
were greater among patients subjected to standard pneumo-
peritoneum pressure and deep NMB (SP/DB group). Although
these findings are statistically significant, we do not consider
them to have substantial clinical relevance. In the individu-
alized evaluation of patients at the final postoperative
assessment, two patients reported a pain intensity score of
2, which is considered mild, and this accounted for the
observed statistical difference. Considering the assessment
of the Minimum Clinically Important Difference (MCID) in
postoperative pain studies, we know that it varies consider-
ably, being influenced by patients’ baseline pain, definitions
of clinical pain improvement, and study design. In this con-
text, the definition of an MCID value is highly individual-
ized.22 In the present study, the MCID was based on the
authors’ consensual judgment. Regarding the increased use
of rescue medication for PONV, we believe this finding lacks
clinical significance, especially since the statistical result
was close to the conventional threshold (p = 0.044). We
were unable to find a plausible explanation for this statisti-
cal finding. The results observed in these two variables were
not sufficient to reduce the overall quality of recovery in
these patients.

This study has some limitations. First, the recovery qual-
ity was limited to the first 24 hours postoperatively, and it
would be interesting to know the impact of the different
interventions on the following days. Second, cases where
6

the protocol was violated were excluded, and the distribu-
tion of these patients according to the “intention-to-treat”
principle was not applied. Third, the sample size was calcu-
lated to evaluate the primary outcome (recovery quality)
but not for other outcomes, such as pain intensity or NVPO
incidence. Fourth, this study was conducted at a single uni-
versity hospital, and a multicenter evaluation is needed for
these data to be safely extrapolated to the general popula-
tion. Finally, the assessment of NMB depth was not blinded.
However, as the primary outcome was evaluated by an inde-
pendent researcher and on the following day, we believe
this did not interfere with the results.
Conclusion

The use of pneumoperitoneum pressures of 10 or 14 mmHg
under moderate or deep neuromuscular blockade did not
significantly affect the quality of recovery in patients under-
going laparoscopic cholecystectomy, as assessed by the QoR-
40 questionnaire. However, deep neuromuscular blockade
under standard pneumoperitoneum pressure improved surgi-
cal field conditions as evaluated by the surgeons, although it
was associated with increased postoperative pain and a
greater need for antiemetics. Future studies are necessary
to validate these findings and expand the available
evidence.
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