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Background: The use of low- pressure pneumoperitoneum seems to be capable of 
reducing complications such as post- operative pain. However, the quality of evi-
dence supporting this conclusion is low. Both the lack of investigator blinding to both 
intra- abdominal pressure and to method of neuromuscular blockade represent key 
sources of bias. Hence, this prospective, randomised, and double- blind study aimed 
to compare the quality of recovery (Questionnaire QoR- 40) of patients undergoing 
laparoscopic cholecystectomy under low- pressure and standard- pressure pneumo-
peritoneum. We tested the hypothesis that low pneumoperitoneum pressure en-
hances the quality of recovery following LC.
Methods: Eighty patients who underwent elective laparoscopic cholecystectomy 
were randomly divided into two groups, a low- pressure (10 mm Hg) pneumoperi-
toneum group and a standard- pressure (14 mm Hg) pneumoperitoneum group. For 
all participants, the value of the insufflation pressure was kept hidden and only the 
nurse responsible for the operating room was aware of it. Deep neuromuscular 
blockade was induced for all cases [train- of- four (TOF) = 0; post- tetanic count (PTC) 
> 0]. The quality of recovery was assessed on the morning of first post- operative day.
Results: No difference was found in either total score or in its different dimensions 
according to the QoR- 40 questionnaire. The patients in the low- pressure pneumop-
eritoneum group experienced more pain during forced coughing measured at 4 hours 
(median difference [95% CI], 1 [0- 2]; P = .030), 8 hours (1 [0- 2]; P = .030) and 12 hours 
(0 [0- 1] P = .025) after discharge from the post- anaesthesia care unit, when compared 
with those in the standard- pressure pneumoperitoneum group.
Conclusion: We thus conclude that the use of low- pressure pneumoperitoneum dur-
ing elective laparoscopic cholecystectomy does not improve the quality of recovery.

1  | INTRODUC TION

Although elective laparoscopic cholecystectomy (LC) is generally per-
formed on an outpatient basis, prolonged hospitalisation or readmis-
sion due to post- operative pain is unfortunately common.1 One of the 

approaches proposed to reduce the occurrence of this complication 
is the use of low- pressure pneumoperitoneum (6- 10 mm Hg) when 
compared to standard pressure (12- 15 mm Hg).2 A recently published 
systematic review evaluated the relationship between the use of low- 
pressure pneumoperitoneum and the occurrence of post- operative 
pain when compared to that observed in patients undergoing the 
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procedure with standard- pressure pneumoperitoneum. According to 
the authors, of 21 studies evaluated, there was a high risk of bias and 
low/very low quality of evidence in 20 of them.3 Failure to blind the 
surgical investigators to the pneumoperitoneum pressure value during 
the procedures was one of the most common problems noted. Another 
bias present in practically all of the studies was the lack of description 
of the neuromuscular blockade (NMB) that was induced. Although re-
duced levels of pneumoperitoneal pressure offer physiologic benefits, 
it must be considered that low- pressure pneumoperitoneum may be ac-
companied by a reduction in the effective working space and increased 
potential for technical difficulty, especially if the NMB is inadequate.4,5 
It is not yet clear whether the possible benefits provided by the use of 
low- pressure pneumoperitoneum justify the greater exposure to risks. 
Recently, many instruments have been developed to assess not only 
pain, but also many other aspects related to the patient's health status. 
We hypothesised that low, as compared with standard pneumoperi-
toneum pressure, would enhance the quality of recovery (assessed by 
the Quality of Recovery -  40 questionnaire)6 following LC. Accordingly, 
the purpose of this prospective, randomised and double- blind study 
was to compare the quality of recovery of patients undergoing elec-
tive LC under low- pressure (10 mm Hg) and standard- pressure (14 mm 
Hg) pneumoperitoneum associated with deep NMB (TOF = 0, PTC >0). 
The following secondary outcomes were also considered: surgical con-
ditions, occurrence of post- operative pain, nausea and vomiting, con-
sumption of analgesics, length of stay in the post- anaesthetic care unit 
(PACU) and the quality of recovery 15 days after the surgery.

2  | METHODS

After obtaining approval from the Research Ethics Committee of the 
Faculty of Medical and Health Sciences of Pontificia Catholic University 
of São Paulo on 13 August 2019, CAAE 18245019.6.0000.5373, pa-
tients 18- 70 years of age, with physical status I and II according to the 
American Society of Anesthesiologists (ASA), undergoing elective lapa-
roscopic cholecystectomy at Santa Lucinda hospital were evaluated 
for participation in this clinical, prospective and randomised study. 
The exclusion criteria were: (i) refusal to participate in the study; (ii) 
inability to communicate due to altered level of consciousness or due 
to the presence of neurological or psychiatric illness; (iii) contraindica-
tion to the use of any of the drugs employed in the study; (iv) history 
of alcohol or drug addiction; (v) body mass index (BMI) ≥35; (vi) and 
the presence of chronic pain or use of opioids. Reasons for exclusion 
following randomisation included: (1) protocol violations; (2) conver-
sion to an open surgical technique. The protocol was registered in the 
Clinical Trials (NCT 04146090); date of registration, 31 October 2019.

2.1 | Study sequence

The groups were selected according to the sequence of random 
numbers generated by a computer using a specific program (www.

random.org). For each patient, an opaque envelope containing the 
group to which the patient was allocated was prepared, sealed, and 
numbered sequentially. On the day of the surgery, after the pre- 
anaesthetic evaluation and the necessary explanation about the 
study, written informed consent was obtained. Age, gender, physi-
cal status, body mass index (BMI) and risk classification for post- 
operative nausea and vomiting (PONV) were recorded as proposed 
by Apfel et al7 All patients were instructed on the numerical scale 
of post- operative pain and on the QoR- 40 questionnaire. No pre- 
anaesthetic medication was administered.

2.2 | Anaesthesia and surgery

After entering the operating room, all patients were monitored 
with ASA standard monitoring. NMB was assessed using accelero-
myography (TOF Watch SX®; Schering- Plow) as recommended for 
use in clinical research.8 The acceleration transducer was attached 
to the volar side in the distal phalanx of the thumb. Anaesthesia 
was induced using 0.5 µg.kg−1 remifentanil for 3 minutes, followed 
by propofol (2 mg. kg−1). Following loss of consciousness, rocu-
ronium (0.6 mg. Kg−1) was administered and orotracheal intuba-
tion was performed when the train- of- four (TOF) = 0. Anaesthetic 
maintenance was achieved with 1.5%- 3% sevoflurane and 0.1- 
0.5 µg.kg−1.min−1 remifentanil, both necessary to maintain an ad-
equate anaesthesia plane. The ventilation was controlled with the 
tidal volume and respiratory rate adjusted aiming for an end- tidal 
CO2 between 30 and 40 mm Hg. Additional doses of rocuronium 
(0.2 mg.kg−1) were administered to maintain TOF = 0 and post- 
tetanic count (PTC) > 0 until gallbladder removal. Hypotension 
(systolic blood pressure <30% of pre- induction levels) and brady-
cardia (<50 bpm) were treated with ephedrine (10 mg) and atro-
pine (0.5 mg), respectively. Hydration was achieved using lactated 
Ringer's solution (500 mL in the first 30 minutes followed by 2 mL.
kg−1.h−1 maintenance). All patients received cefazolin (2 g), dexa-
methasone (8 mg) and ketoprofen (100 mg) at the beginning of 
the surgery and ondansetron (4 mg) 15 minutes before the end of 
the procedure. Atropine (0.02 mg.kg −1) and neostigmine (0.05 mg.
kg−1) were administered to obtain T4/T1 > 0.9 and, after awak-
ening, extubation was performed. The time elapsed between the 
discontinuation of the anaesthetic agents and awakening was 

Editorial Comment

The level of intra- abdominal pressure may influence post- 
operative patient recovery following laparoscopic surgery. 
This prospectively randomised clinical trial demonstrated 
no difference in the quality of patient recovery when com-
paring 10 mm Hg and 14 mm Hg intra- abdominal pressure 
in this setting.
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recorded. Furthermore, the duration of the surgery and the total 
dose of rocuronium were noted. The abdomen was inflated with 
carbon dioxide to maintain the intra- abdominal pressure at 10 mm 
Hg (group 10) or 14 mm Hg (group 14). The display of the insuf-
flation pressure value was blinded to the surgical team and the 
anaesthesiologist, but not the operating room nurse. At the end of 
surgery, local anaesthetic infiltration of the trocar insertion sites 
was performed by the surgical team using 20 mL of 0.75% ropiv-
acaine under direct visualisation, and included the aponeurosis, 
the subcutaneous tissue, and the skin. Irrigation of the abdominal 
cavity and the surgical site was performed using saline solution. 
The pneumoperitoneum was completely decompressed in all pa-
tients using manual compression. Surgery was performed by the 
same surgical team comprised of two experienced laparoscopists 
and two resident clinicians. The surgical team was asked to clas-
sify the surgical conditions (visualisation, adequate working space) 
using a 5- point Likert scale: extremely poor (score = 1), poor (2), 
acceptable (3), good (4) and excellent (5). The patients were then 
transferred to the PACU and monitored until the criteria for dis-
charge were met (score according to the Aldrete and Kroulik modi-
fied scale = 10). During the PACU stay, the magnitude of pain, 
nausea, vomiting, occurrence of hypoxemia and PACU length of 
stay were documented. Hypoxaemia was defined as the occur-
rence of O2 saturation (SpO2) <92% on 5L.min−1 O2 face mask. 
Pain was evaluated every 15 minutes using a verbal numeric scale 
(VNS) of 0- 10, where 0 was ‘no pain’ and 10 the “most severe 
pain imaginable.” Intravenous morphine was administered every 
5 minutes if the pain score was >3 (2 mg for pain <7 and 3 mg 
for pain ≥7). PONV was treated with intravenous dimenhydrinate 
30 mg. Following PACU discharge to the ward, patients received 
100 mg of ketoprofen every 12 hours and 1 g of dipyrone every 
6 hours intravenously. Whenever the patient considered the an-
algesic regimen to be insufficient, tramadol 100 mg was adminis-
tered orally at intervals of up to 8 hours. In case of nausea and/or 
vomiting, ondansetron 8 mg was administered intravenously. Pain 
intensity (VNS) was recorded after arrival on the ward. Tramadol 
utilisation, as well as the occurrence of nausea, vomiting and other 
complications, was documented. As per institutional protocol, all 
study patients remained in hospital for a period of 24 hours. The 
primary outcome was the quality of recovery assessed using the 
Quality of Recovery Questionnaire (QoR- 40). The interviews were 
conducted twice: First, pre- operatively, following the opening of 
the envelope that defined the group in which each patient was in-
cluded and second, on the morning of first post- operative day. The 
pre- operative questionnaire was administered by a doctor from 

the anaesthesiology residency programme and, after surgery, by 
one of two medical students. Secondary outcomes were surgi-
cal conditions, occurrence of abdominal and shoulder pain during 
PACU stay and after discharge, nausea and vomiting, consumption 
of analgesics, length of stay in PACU and the quality of recovery 
(EQ- 5D) 15 days after the surgery. The EQ- 5D, a generic instru-
ment for measuring the health- related quality of life developed 
by the EuroQoL group, was completed on the 15th post- operative 
day during the patient's post- operative office visit in order to 
evaluate whether the use of higher pneumoperitoneum pressure 
would affect study participant's quality of health during the first 
15 days after surgery.9 The timeline for QoR- 40 questionnaire, 
pain assessment and EQ- 5D is presented in Figure 1.

2.3 | Statistical analysis

The sample size was calculated by considering a power of 90% to de-
tect a difference of 10 points in the QoR- 40, which indicated the need 
to include 31 participants in each group. A difference of 10 points 
represented a 15% improvement in the quality of recovery based on 
previously reported QoR- 40 values.10 Considering possible losses, the 
final sample included 80 patients. Nominal categorical variables were 
expressed as absolute values (percentages) and were evaluated using 
Fisher's exact test. The Shapiro- Wilk test was used to test the hypoth-
esis of normal distribution. Continuous variables that were normally 
distributed were presented as mean ± standard deviation. These data 
were compared using the Student's t- test for independent samples. 
Ordinal and continuous variables that did not have a normal distribu-
tion were presented as medians and percentiles and were compared 
using the Mann- Whitney test. For all tests, a value of P < .05 was con-
sidered statistically significant. The collected data were analysed using 
the SPSS statistical program (version 22.0 Chicago).

3  | RESULTS

Eighty- nine patients were considered eligible to participate in the 
study. Of these, nine were excluded before randomisation (five due 
to morbid obesity, two due to psychiatric illness, one due to neuro-
logical illness and one due to cognitive impairment). Eighty patients 
were allocated to the two study groups and received the interven-
tion (Figure 2; Table 1). All surgical procedures were completed 
laparoscopically. Data were collected from 4 November 2019 to 6 
January 2021.

F I G U R E  1   Timeline for QoR- 40 questionnaire, pain assessment and EQ- 5D [Colour figure can be viewed at wileyonlinelibrary.com]
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There was no difference in either pre- operative or post- operative 
QoR- 40 total score or in its different dimensions (except for a higher 
score on pre- operative psychological support dimension). The data 
related to QoR- 40 scores are described in Table 2.

Data related to the intensity of abdominal and shoulder 
pain, the consumption of morphine (mg), the presence of SatO2 
< 92% in spite of receiving supplemental oxygen, the presence 

of PONV and the mean length of PACU stay are described in 
Table 3.

During the ward stay, pain intensity at rest and during all analysed 
phases of care and tramadol consumption were similar between the 
groups. There was also no difference related to the occurrence of 
PONV or the need for rescue anti- emetics. No patients complained 
of shoulder pain. When the pain intensity was assessed during the 

F I G U R E  2   Consort fluxogram [Colour figure can be viewed at wileyonlinelibrary.com]
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performance of a forced cough, higher scores were observed at 4, 
8 and 12 hours after PACU discharge in the low- pressure pneumo-
peritoneum group as compared to those in the standard- pressure 
pneumoperitoneum group (Table 4).

There were no differences between groups with regard to EQ- 
5D score 15 days after surgery (median difference [95% CI], 0 [−2 to 
0]; P = .469).

4  | DISCUSSION

In the present study, the use of low- pressure pneumop-
eritoneum (10 mm Hg) as compared to standard- pressure 

pneumoperitoneum (14 mm Hg) did not improve the quality of 
recovery in patients undergoing elective laparoscopic cholecys-
tectomy. The median score for “psychological support” dimen-
sion in pre- operative questionnaire was lower for patients in 
group 14 (P = .041). We considered that the difference was not 
of sufficient magnitude to influence post- operative QoR- 40 (no 
difference on “psychological support” dimension on POD1). No 
differences were detected in surgical conditions, occurrence of 
post- operative pain, nausea and vomiting, analgesic consump-
tion or PACU length of stay. Fifteen days after surgery, we found 
no difference between the groups with regard to the patients' 
perception of their quality of life, which was evaluated using the 
EQ- 5D questionnaire.

Group 10
(n = 40)

Group 14
(n = 40) P value

Age (years) 53 (35- 62) 54 (43- 64)

ASA

I 11 (27%) 11 (27%)

II 29 (73%) 29 (73%)

Gender

Female 35 (87%) 33 (82%)

Body Mass Index (kg/m−2) 29 ± 5 29 ± 5

PONV risk 3 (2- 3) 3 (2- 3)

Time to eye opening (min) 15 (10- 25) 15 (13- 20) .930

Surgery duration (min) 93 ± 29 90 ± 29 .664

Rocuronium total dose (mg.kg−1) 1,0 (0.8- 1.2) 0.8 (0.8- 1.1) .054

Surgical conditions 5 (5- 5) 5 (5- 5) .760

Note: Data are No. (%) of patients, mean ± SD, or median (range).

TA B L E  1   Demographic and 
perioperative characteristics

TA B L E  2   Dimensions of the Quality of Recovery 40 Questionnaire (QoR– 40) by study groups before surgery and 24 Hours after surgery 
(POD1)

Group 10 Group 14
Median difference 
(95%CI) P value

Pre- operative

Emotional status 42 (38- 44 [25- 45]) 41 (39- 43 [30- 45]) 0 (−1 to 2) .594

Physical comfort 58 (53- 59 [41- 60]) 58 (54- 59 [49- 60]) 0 (−1 to 1) .907

Psychological support 35 (35- 35[31- 35]) 35 (34.5 -  35 [32- 35]) 0 (0 to 0) .155

Physical independence 25 (23.5 -  25[17- 25]) 25 (24- 25 [20- 25]) 0 (0 to 0) .904

Pain 33 (31- 34 [25- 35]) 33 (31- 35 [22- 35]) 0 (−1 to 1) .660

Total QoR- 40 189 (184- 196 [163- 200]) 190 (184- 194 [163- 200]) 0 (−4 to 4) .935

POD1

Emotional status 44 (42- 45 [25- 45]) 44 (42- 45 [37- 45]) 0 (−1 to 0) .423

Physical comfort 57 (52- 59 [40- 60]) 58 (55- 59 [47- 60]) 0 (−2 to 1) .355

Psychological support 35 (35- 35 [30- 35]) 35 (35- 35 [32- 35]) 0 (0 to 0) .335

Physical independence 22 (21-  25 [15- 25]) 24 (21- 25 [17- 25]) 0 (−2 to 0) .294

Pain 33 (31- 34 [25- 35]) 33 (32- 34 [27- 35]) 0 (−1 to 1) .525

Total QoR- 40 190 (183- 194 [155- 200]) 193 (188- 196 [169- 200]) −2 (−6 to 1) .147

Note: Data are presented as median (IQR [range]).
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We decided to use 10 and 14 mm Hg based on a previous 
Cochrane review that reported lower pain scores in patients un-
dergoing LC under low pneumoperitoneum pressure (12 mm Hg) 
when compared to high pneumoperitoneum pressure (16 mm 
Hg).3 Additionally, we considered that lowering pneumoperito-
neum pressure to 8 mm Hg or below could compromise surgical 
performance. There is evidence that the impact of cardiopulmo-
nary changes and the occurrence of post- operative pain that are 
induced by pneumoperitoneum during laparoscopic surgery can be 
reduced by targeting lower intra- abdominal pressures. However, in 
most of the studies addressing this issue, the risk of bias is consid-
ered to be medium or high.2 Notably, in almost all of the studies, 
the intensity of the NMB is not described. To our knowledge, ours 
is the first randomised, blinded, prospective trial to evaluate the 
quality of recovery of patients undergoing laparoscopic cholecys-
tectomy under conditions of low- pressure or standard- pressure 
pneumoperitoneum under deep NMB. In the present study, the 
pneumoperitoneum pressure value was blinded to everyone, ex-
cept for the operating room nurse, which nullified an important 
source of bias. The NMB was maintained at TOF = 0 and PTC >0 
in all patients, which contributed to enhancing surgical conditions. 
Mitigation of other possible causes of post- operative pain was ad-
dressed in a standardised manner through the infiltration of trocar 
insertion sites with local anaesthetic, intraperitoneal normal saline 
irrigation, the elimination of the pneumoperitoneum at the end of 
the surgery and the use of multimodal analgesia. It is possible that 

the set of measures adopted might have nullified the possible ben-
eficial effects of the reduction in the pneumoperitoneal pressure. 
Özdemir- van Brunschot et al11 evaluated the quality of recovery of 
patients undergoing laparoscopic nephrectomy under low- pressure 
or standard- pressure pneumoperitoneum under deep NMB and 
concluded that the use of low- pressure pneumoperitoneum (6 mm 
Hg vs 12 mm Hg) did not offer any benefit. By providing adequate 
relaxation of the diaphragm, and abdominal muscles through deep 
NMB, it is likely that good surgical exposure was created, regard-
less of the applied pneumoperitoneal pressure (low or standard). It 
has been described that deep NMB is key to maintaining good sur-
gical visualisation when intra- cavitary pressure is low.12 However, 
it is not known whether deep NMB exerts an analgesic effect by 
allowing greater muscle compliance during the distension of the ab-
dominal cavity. Torensma et al13 evaluated patients undergoing lap-
aroscopic bariatric surgery and observed that deep NMB was able 
to reduce the intensity of post- operative pain. On the other hand, 
two other studies have failed to prove the analgesic benefit of deep 
NMB.14,15 The putative positive outcomes associated with the use 
of low- pressure pneumoperitoneum might not have been observed 
in our study because of the anaesthetic protocol used. For in-
stance, it is known that inhaled anaesthetics enhance the action 
of NMB and allow greater compliance of the muscular structures, 
especially the diaphragm and the musculature of the abdominal 
wall.16,17 Honing et al18 observed that the use of deep NMB in pa-
tients undergoing laparoscopic renal surgery under sevoflurane 

Group 10
(n = 40)

Group 14
(n = 40)

Median difference 
(95%CI) P value

Pain (15 min) 4 (3- 7 [0- 10]) 3 (0- 6 [0- 10]) 0.01 (0 to 3) .247

Pain (30 min) 3.5 (2- 5 [0- 9]) 3.5 (0.5- 5.5 
[0- 9])

0 (−1 to 1) .816

Pain (45 min) 3 (2- 4 [0- 9]) 3 (1- 3 [0- 9]) 0 (−1 to 1) .639

Pain (60 min) 2 (1- 3 [0- 8]) 2 (0 to 3 [0- 7]) 0 (−1 to 1) .867

Shoulder pain 
(15 min)

0 (0- 0 [0- 0]) 0 (0- 0 [0- 0]) 0 (0 to 0) .317

Shoulder pain 
(30 min)

0 (0- 0 [0- 2]) 0 (0- 0 [0- 5]) 0 (0 to 0) .986

Shoulder pain 
(45 min)

0 (0- 0 [0- 2]) 0 (0- 0 [0- 2]) 0 (0 to 0) .956

Shoulder pain 
(60 min)

0 (0- 0 [0- 0]) 0 (0- 0 [0- 0]) 0 (0 to 0) .999

Morphine (mg) 4.5 (2- 7 [0- 16]) 4 (1- 10 [0- 15]) 0 (−2 to 2) .861

Hypoxemia
[Yes (%): No (%)]

5 (12): 35 (88) 7 (17): 33 (83) 5 (4.1 to 5.9) .755

PONV
[Yes (%): No (%)]

14 (35): 26 (65) 11 (28): 29 (72) 7.5 (6 to 9) .630

Time of PACU stay 
(min)

70 (55- 90 [30- 120]) 62 (60- 78 
[45- 240])

0 (−10 to 10) .977

Note: Data presented as median (IQR [range]), median difference (95% CI) or n (%).
Abbreviation: PONV, pos- toperative nausea and vomiting. Pain score: NRS 0 to 10.
Hypoxaemia: occurrence of O2 saturation (SpO2) < 92% on 5L.min−1 O2 face mask.

TA B L E  3   Post- anaesthesia care unit 
parameters



1246  |     MORO et al.

anaesthesia did not improve surgical conditions. According to the 
authors, this finding could be attributed to the action of the in-
haled anaesthetic in muscle relaxation, which would make the use 
of deep NMB unnecessary. In a previous study conducted by the 
same group, when propofol (and not sevoflurane) was used, the ef-
fects of deep NMB on the surgical conditions were evident.19 An 
interesting but difficult- to- explain observation was the occurrence 
of greater pain intensity during the forced cough manoeuvre at 4, 
8 and 12 hours after surgery in the low- pressure pneumoperito-
neum group. Although the difference was only 2 points on average, 
it cannot be overlooked. According to a recently published system-
atic review, of the last 13 studies that evaluated the relationship 
between the use of low- pressure pneumoperitoneum and the oc-
currence of post- operative pain, nine studies asserted a positive 
relationship, while four studies found no significant difference.20 
However, only one of these studies described whether the sur-
gical team was blinded to pneumoperitoneal pressure, which, we 
believe, is essential to guaranteeing the reliability of the obtained 
information. We can only speculate that the higher intensity of 
pain during the coughing manoeuvres observed in this study might 
have originated from the abdominal wall. It is possible that although 
the surgical conditions were considered good for both groups, the 
manipulation through the incisions in patients under low- pressure 
was more intense, causing greater tissue trauma at the trocar inser-
tion sites. It is notable that none of our study patients experienced 
shoulder pain. According to studies evaluating the occurrence of 
this complaint following laparoscopic surgery, 20%- 80% of the 
patients experienced some kind of discomfort in the shoulder.21 It 
is possible that the preventive measures implemented within our 

protocol (washing with saline solution, elimination of the residual 
gas before closure of the incisions and multimodal analgesia) pre-
vented the occurrence of this complication.

Our study has limitations. First, surgery was performed in a sin-
gle university hospital and, therefore, our residents actively partic-
ipated in the procedures as surgeons. Resident participation may 
lead to longer surgical time, greater exposure to the effects of the 
pneumoperitoneum and less delicate handling of instruments, all of 
which may limit the generalisability of our study results. Second, it 
is well known that sugammadex is the best option for the reversal 
of NMB induced by rocuronium, especially in patients undergoing 
deep NMB. However, owing to financial limitations that are common 
in the public hospitals of Brazil, we decided to wait for spontaneous 
NMB reversal (TOF = 3) at which time neostigmine was adminis-
tered. We believe that further studies should be carried out to 
determine whether the beneficial effects of the application of low- 
pressure pneumoperitoneum occur independently of deep NMB.

In conclusion, the use of low- pressure pneumoperitoneum 
(10 mm Hg) was not able to improve the quality of recovery (QoR- 40) 
of the patients who underwent elective laparoscopic cholecystec-
tomy. There was also no difference in surgical conditions, incidence 
of nausea and vomiting, consumption of analgesics, PACU length 
of stay or quality of life assessed using the EQ- 5D questionnaire 
15 days after surgery. However, on the ward, those study partici-
pants enrolled in the low- pressure pneumoperitoneum group expe-
rienced greater pain during forced coughing manoeuvres.

CONFLIC TS OF INTERE S T
None.

Group 10
(n = 40)

Group 14
(n = 40)

Median difference
(95% CI)

P 
value

Pain score at rest

4 h 1 (0- 3 [0- 8]) 0 (0- 2 [0- 6]) 0 (0- 1) .090

8 h 0.5 (0- 2 [0- 6]) 0 (0- 1.5 [0- 8]) 0 (0- 1) .149

12 h 0 (0- 2 [0- 5]) 0 (0- 0.5 [0- 6]) 0 (0- 0) .104

24 h 0 (0- 1.5 [0- 5]) 0 (0- 0 [0- 4]) 0 (0- 0) .150

Pain score with 
coughing

4 h 2 (1- 4 [0- 10]) 1 (0- 3 [0- 8]) 1 (0- 2) .030

8 h 2 (0- 5 [0- 8]) 0 (0- 2 [0- 9]) 1 (0- 2) .030

12 h 1 (0- 3 [0- 7]) 0 (0- 1.5 [0- 6]) 0 (0- 1) .025

24 h 1 (0- 3 [0- 9]) 1 (0- 3 [0- 10]) 0 (0- 1) .320

Tramadol 
consumption Yes 
(%)

5 (12.5) 2 (5) .999

PONV
Yes (%)

7 (17.5) 7 (17.5) 0 (−1 to 1) .999

PONV rescue
Yes (%)

6 (15) 6 (15) 0 (−0.9 to 0.9) .999

Note: Data presented as median (IQR [range]), median difference (95% CI) or n (%). PONV, post- 
operative nausea and vomiting. Pain score: NRS 0 to 10.
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