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Abstract
Objective: We aimed to investigate the effects of high-dose rocuronium administration on intra-abdominal pressure (IAP) and surgical conditions during anaesthesia induction and laparoscopic cholecystectomy anaesthesia induction, respectively. Further, we aimed to determine
postoperative nausea and vomiting (PONV) and pain scores following the laparoscopic cholecystectomy.
Methods: Patients with American Society of Anesthesiologists (ASA) score of I–III, aged 18 to 75 years and who were scheduled for surgery
under general anaesthesia were included in the study. Patients were randomised and a high-dose of 1.2 mg kg−1 rocuronium was given to Group
A and 0.6 mg kg−1 rocuronium to Group B. The intraoperative train of four (TOF) ratio and post-tetanic count (PTC) were measured. Surgery
was initiated with a low IAP of 7 mmHg. The surgeon evaluated surgical conditions with a 4-step surgical field scale and increased the IAP when
necessary. PONV at 4, 12 and 24 hours and postoperative pain at 2 and 24 hours and 3 days were evaluated.
Results: There were no significant differences in the demographic and haemodynamic parameters between the groups. In high-dose rocuronium Group A, IAP values were significantly lower in the first 20 minutes compared to Group B. The duration of operations was significantly
shorter in Group A (29.00±7.39 minute vs. 34.63±12.00 minute, p=0.044). PONV in the first 12 hours was significantly lower in Group A
(p<0.05).
Conclusion: High-dose rocuronium-induced deep neuromuscular block helped perform laparoscopic cholecystectomy operations with lower
values of IAP compared to a normal dose rocuronium. It also shortened duration of operation and reduced PONV and pain.
Keywords: Cholecystectomy, laparoscopic, nausea vomiting, neuromuscular blockade, pain, postoperative, rocuronium

Introduction
Laparoscopic cholecystectomy is a more commonly preferred surgery compared to the laparotomic procedure owing to the shorter duration of hospital stay and faster recovery period (1). The pneumoperitoneum pressure applied
is considered an important factor for the development of postoperative abdominal and shoulder pains. In the recent
years, studies have reported that the intra-abdominal pressure (IAP) could be decreased without interrupting the
surgical conditions by applying a deep neuromuscular block (NMB) during a laparoscopic cholecystectomy procedure, and hence complications, such as the postoperative pain, nausea and vomiting, could be alleviated (2, 3).
A rocuronium dose of 1.2 mg kg-1 does not create a significant difference with regard to the intubation conditions
compared to succinylcholine application during the induction of anaesthesia (4). The duration from the injection of
rocuronium until the receipt of a primary tactile intraoperative train of four (TOF) response without inflicting any
cardiovascular effects is an average of 60 minutes (5). The administration of a single high-dose rocuronium during
the induction of anaesthesia provides the possibility of using lower IAPs during laparoscopic cholecystectomy, along
with decreasing postoperative pain, nausea and vomiting, without prolonging the recovery period after surgery.
In this study, we primarily aimed at investigating the effects of high-dose rocuronium (1.2 mg kg-1) application on
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the abdominal pressure and surgical conditions during the induction of anaesthesia for the laparoscopic cholecystectomy
surgery; the secondary objective was to investigate the effects
of the high-dose on postoperative complications, such as the
pain, nausea and vomiting.

Methods
In total, 54 patients with the American Society of Anesthesiologists (ASA) classification of I–III adult, aged 18–75
years and who were scheduled for an elective laparoscopic
cholecystectomy surgery were included in this study. Ethical
consent was obtained from the Medical Faculty’s Health and
Research Hospital Clinical Trials (02/08/2017/39). A randomised double-blind study was designed. The cases were
randomly allocated to two groups, with 27 patients in each
group. All patients were informed about the study in detail,
and written consent was obtained from each patient. The exclusion criteria for the cases were allergies to rocuronium or
sugammadex, pregnancy or lactation, neuromuscular disorders that might disrupt the NMB, hepatic or renal dysfunctions, age less than 18 years or older than 75 years, failing to
provide written consent, obesity (body mass index [BMI] ≥35
kg m−2), history of abdominal surgery and long-term usage
of non-steroid anti-inflammatory drugs or other analgesics.
Height and weight of the patients were measured; BMI and ideal
body weights (IBW) are calculated and recorded (BMI: weight/
height squared; IBW: height (cm) minus, 100 for males and 105
for females). No medicine was administered to the patients for
premedication purposes. Neuromuscular monitoring was ensured using the TOF-WATCH® SX (Organon, Ireland) device
along with the TOF ratio and the post-tetanic count (PTC).
Anaesthesia induction was performed intravenously using 2
mg kg−1 propofol and 2 µg kg−1 fentanyl. Following the disappearance of the eyelash reflex, the rocuronium dose calculated according to the IBW was intravenously applied to
the first group (Group A) at 1.2 mg kg−1 dosage and to the
second group (Group B) at 0.6 mg kg−1 dosage. An equivalent amount of 0.09% sodium chloride was added to the
calculated dose for Group B, and the dosage was balanced
according to the volume with Group A. The intubation process was performed after the patients were ventilated with the
mask until their TOF values were 0, with the fraction of inspired oxygen (FiO2) maintained at 100%. The time elapsed
between the rocuronium application and the realisation of intubation was recorded. The FiO2 was then decreased to 50%,
and remifentanil was administered intravenously at a rate of
0.01–0.3 µg kg-1 min−1 and titrated according to the pulse and
blood pressure values, as desflurane was applied at MAC 6%
through inhalation for all the patients. The respiration rate
was set at the pressure of end-tidal carbon dioxide (ETCO2)

Turhanoğlu et al. Perioperative Effects of High-dose Rocuronium

to a 34–38 mmHg range. A nasogastric tube was inserted in
all the patients following endotracheal intubation.
Carbon dioxide insufflation was performed to attain a pressure of 10 mmHg in the pneumoperitoneum and supplied
through a veress needle at the beginning of the operation.
The pressure was then decreased to 7 mmHg after the insertion of four trochars. All the laparoscopic surgeries were
performed by the same surgeon. The surgeon evaluated the
surgical site conditions on a 4-point-scale (first class [optimal]:
optimal surgical site conditions, second class [good]: non-optimal conditions with no intervention required, third class [acceptable]: intervention might be considered to improve the
surgical site conditions and fourth class [poor]: insufficient
conditions with intervention required to provide acceptable
surgical site conditions). The surgeon evaluated the surgical
site conditions without the knowledge of the IAP and increased the IAP by 1 mmHg consistently until the surgical
site conditions were sufficient for the third and fourth class
site conditions. In case the surgical site conditions were not
sufficient when the IAP reached 12 mmHg, an additional 0.1
mg kg−1 dose of rocuronium was applied, and this application
was recorded. The IAP values were recorded every 5 minutes
during the surgery starting from the decrease of the pressure
to the initial value of 7 mmHg, until the trochars are removed.
The time when four trochars were inserted and the pressure
decreased to 7 mmHg was recorded as the beginning, and the
gas consumption until the trochars are inserted along with the
gas consumption at the time of trochar removal were recorded. In addition, the elapsed time between the placement of
the veress needle and last suture was recorded as the duration
of the operation. The surgeon again evaluated the surgical
field conditions on a 4-point-scale at the end of the operation
and the results were recorded.
Remifentanil infusion was terminated after the gall bladder
was resected, and an intravenous infusion of 100 mg tramadol with 1 g paracetamol was initiated. Desflurane application however was terminated after the last suture was performed, and the patient was placed into the waking process.
The previously inserted nasogastric catheter was removed
through aspiration. Sugammadex was intravenously administered to all the patients with a dose of 2 mg kg−1 according
to their measured actual body weight. Neuromuscular monitoring was performed until the end of anaesthesia application
and the TOF rate was at least 90%; the time elapsed between
the application of sugammadex until a TOF rate of 90% was
recorded. The trachea was extubated when the patient started breathing spontaneously and was waking up (i.e. patient
made purposeful movements). The time from the termination
of desflurane application to the extubation of the patient was
recorded. Also, the time from the beginning of induction to
extubation was recorded as the anaesthesia time.
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The TOF rates and PTC values during intubation and every
5 minutes until the application of the first dose of sugammadex were recorded. IAP was recorded every 5 minutes after
the insertion of four trochars and the decrease to 7 mmHg,
with the first recording taken at the fifth minute after the pressure decrease.
The patients were given intravenous 1 g paracetamol at
8-hour intervals during the first 24 postoperative hours for
analgesic purposes. The pain score was evaluated and recorded for each patient under the categories of incisional pain,
abdominal pain and shoulder pain, according to the visual
analogue scale (VAS; 0=no pain, 100=intolerably high level
of pain) at rest and in motion for the postoperative second
and twenty-fourth hours and 3 days.
In addition, the nausea and/or vomiting incidences of patients during the first 24 hours and first postoperative defecation times were recorded. The postoperative nausea and
vomiting (PONV) risk scores for all cases were calculated according to the Apfel scoring system (female, non-smoker, history of motion sickness, usage of postoperative opioid), where
each risk group is scored as 1; the resulting total score was
recorded. Patients’ incidences of nausea and vomiting during
the first 24 hours of the postoperative period were evaluated
and recorded in three distinct periods (0–4, 4–12 and 12–24
hours), and their severities were evaluated according to the
5-point scale (0=no complaint, 1=mild complaint of nausea, 2=moderate nausea, 3=frequent vomiting [4 times] and
4=severe vomiting [continuous]).
Statistical analysis
We estimated that 25 cases were sufficient for each group such
that a 30% decrease in 12 mmHg IAP value could be detected by Type I 0.05% and Type II 20% errors (6). Therefore, 54
cases were included in the study to the possibility of decreasing the number of cases for including 27 cases in each group.
The normality check of continuous data was performed using
the Shapiro–Wilk test. Student’s t test was used for comparing two normally distributed independent groups, where the
descriptive statistics were expressed as mean ± standard deviation. The Mann–Whitney U test was used for comparing
two non-normally distributed independent groups, where the
descriptive statistics were expressed as median (25%–75%
quartile) and minimum and maximum values. For the analysis of categorical variables, the Chi square test was used for
tables with a sample size higher than 5. The Fisher Exact test
was used when the minimum expected count was less than
5 in a 2×2 cross table, and the Linear-by-Linear association
test was used for the cases with categories more than 2, where
the sample size is less than 5 (7). Comparison of two ratios
was used for the results that revealed significant relationships.
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Descriptive statistics were expressed in terms of frequencies
and percentages. The statistical significance level was taken at
0.05 for the entire analyses, and the IBM Statistical Package
for Social Sciences (IBM SPSS Corp.; Armonk, NY, USA version 21 programme) is used for the analyses.

Results
In total, 54 patients diagnosed with cholelithiasis and planned
to undergo elective laparoscopic cholecystectomy were included in the study. All cases were operated by the same surgeon. The patients in both groups were similar in terms of
age, height, weight, BMI and IBW (Table 1).
Group A cases had significantly shorter intubation durations than those of Group B (p<0.001). There was a significant difference in the operation durations between the
two groups (p<0.05). The tracheas were extubated when
the TOF rate was 90%. Furthermore, it was observed that
the extubation durations were significantly longer for Group
A (p<0.001). The duration of anaesthesia was significantly
shorter for Group A patients (p<0.01). The total rocuronium and sugammadex doses and the durations of operations,
intubation, extubation and anaesthesia times are provided
in Table 1.
The TOF ratio and the PTC values for Group B were found
to be higher than that of Group A. PTC values indicating
a deep block demonstrated the deep block at the fifteenth
minute for 24 cases (89%), twentieth minute for 21 cases
(78%) and twenty-fifth minute for 12 cases (44%) among the
Group A patients; in contrast, the PTC values indicating
a deep block within the same periods for Group B was 17
(63%), 12 (44%) and 6 (22%), respectively (Table 2). In addition to the rocuronium dose applied during the induction,
an additional 0.1 mg kg−1 extra dose was applied to the 7
cases in Group B for whom the IAP was found insufficient
despite increase by 5 mmHg during the evaluation of the
surgical field condition.
The IAP values were provided until the thirtieth minute
since the number of cases to be evaluated in Group A for
the periods exceeding 30 minutes were not sufficient for statistical analysis. A statistically significant difference between
the groups was observed in terms of the fifth (p=0.018),
tenth (p=0.005), fifteenth (p=0.024) and twentieth minute
(p=0.035) IAP averages. The IAP values of Group B for these
timings were found to be significantly higher than those of
Group A. No significant difference was observed when the
amount of gas consumed, surgeon’s satisfaction, Modified
Aldrete Score values and first defecation timings for the two
groups were compared.
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No significant difference was found between the cases in
terms of the PONV risk that is evaluated using the Apfel risk
score. As the cases were evaluated in terms of nausea and
vomiting in the first 24 hours of the postoperative period, it is
observed that the cases in Group B patients had a significant-

ly higher number of postoperative nausea complaints during
the 0–4-hour and 4–12-hour periods, whereas no significant
difference was identified between the groups for the 12–24hour period (Table 3).

Table 1. Patient characteristics, total rocuronium and sugammadex doses, durations of operations and intubation
and extubation times
Group A n=27

Group B n=27

p

Age (years) (mean±SD)

45.00±14.97

44.33±15.84

0.874*

Height (cm) (mean±SD)

166.00±8.98

166.41±7.66

0.858*

Weight (kg) (mean±SD)

74.30±8.39

72.67±11.07

0.545*

BMI (mean±SD)

26.96±3.99

26.14±3.23

0.413*

IBW (mean±SD)

63.59±11.68

63.19±9.34

0.888*

20 (74.1%)/7 (25.9%)

18 (66.7)/9 (33.3)

0.551**

Gender (F/M)

ASA			
I

11 (40.7)

13 (48.1)

II

15 (55.6)

10 (37.0)

III

1 (3.7)

4 (14.8)

0.834***

Rocuronium dose (mg)

74.63±10.51

41.52±8.96

<0.001*

Intubation time (s)

119.85±36.96

215.63±55.56

<0.001*

29.00±7.39

34.63±12.00

0.044*

Sugammadex dose (mg)

150.33±17.06

146.59±21.68

0.484*

Extubation time (s)

213.67±42.69

169.63±42.04

<0.001*

37.63±5.11

41.96±6.33

<0.01*

Operation time (min)

Anaesthesia time (min)

*p: Student’s t Test; **p: Chi Square; ***p: Linear-by-Linear Association. SD: standard deviation; BMI: body mass index; IBW: ideal body weight; F:
female; M: male; ASA: American Society of Anesthesiology.

Table 2. TOF ratio and PTC values
		

Group A			 Group B

TOF ratio

n

Median

Min

Max

n

Median

Min

Max

p

0 minute

27

0 (0–0)

0

0

27

0 (0–1)

0

1

<0.001

5 minute

27

0 (0–0)

0

1

27

0 (0–1)

0

3

0.003

10 minute

27

0 (0–0)

0

2

27

0 (0–1)

0

3

0.021

15 minute

27

0 (0–0)

0

3

27

0 (0–1)

0

2

0.078

20 minute

22

0 (0–0)

0

2

23

0 (0–1)

0

3

0.002

25 minute

13

0 (0–0)

0

2

17

1 (0–1)

0

3

0.012

30 minute

6

0 (0–1)

0

3

12

2 (1–2)

0

3

0.067

35 minute

4

0 (0–1)

0

1

10

1 (1–2)

0

2

0.036

40 minute

3

0 (0–0)

0

0

6

2 (1–2)

1

2

0.024

PTC									
0 minute

27

0 (0–0)

0

15

15

2 (0–7)

0

15

0.010

5 minute

26

0 (0–0)

0

15

17

6 (0–14)

0

15

0.002

10 minute

24

0 (0–0)

0

15

16

9 (3–14)

0

15

<0.001

15 minute

24

0 (0–0)

0

15

17

10 (7–15)

0

15

<0.001

20 minute

21

0 (0–3)

0

15

12

11 (8–15)

0

15

0.001

25. minute

12

0 (0–14)

0

15

6

10 (6–12)

0

15

0.250

30 minute

5

0 (0–15)

0

15

2

12 (10–*)

10

13

0.857

TOF: train of four; PTC: post-tetanic count; p: Mann–Whitney U Test
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The postoperative pain for the cases was evaluated using the
0–100 mm VAS. Pain assessments for both groups were realised by measuring the abdominal, incisional and shoulder
pain both at rest and in motion using VAS. No statistically
significant difference was observed between the groups as per
the assessments conducted during the first 2 hours. Considering the twenty-fourth-hour and third day evaluation of the

abdominal pain, higher VAS values were measured for the
cases in Group B, and these values were statistically significantly compared to Group A values. However, the evaluation
of incisional pain at the twenty-fourth hour revealed a statistically significant difference both at rest and in motion for the
groups, where the pain levels of Group B cases were found
to be higher. No statistically significant difference among the

Table 3. Postoperative nausea and vomiting
PONV

Group A n=27

Group B n=27

0–4 hours			
No

14 (51.9)

5 (18.5)

Mild

8 (29.6)

13 (48.1)

Moderate

5 (18.5)

9 (33.3)

4–12 hours			
No

20 (74.1)

12 (44.4)

Mild

7 (25.9)

14 (51.9)

Moderate

0 (0.0)

1 (3.7)

12–24 hours			
No

26 (96.3)

22 (81.5)

Mild

1 (3.7)

5 (18.5)

Moderate

0 (0.0)

0 (0.0)

p
0.024

0.022

0.192

PONV: postoperative nausea and vomiting; p: Linear-by-Linear Association

Table 4. VAS scores (0–100 mm) of abdominal incisional and shoulder pain at 2 and 24 hours and 3 days
Group A n=27 (mean±SD)

Group B n=27 (mean±SD)

p

Abdominal pain			
Rest 2 hour

27.78±8.47

30.37±10.91

0.334

Motion 2 hour

34.44±8.01

38.15±13.02

0.214

Rest 24 hour

20.37±9.40

37.04±13.53

<0.001

Motion 24 hour

27.04±8.69

42.96±12.65

<0.001

Rest 3 day

17.78±6.98

23.70±6.29

0.002

Motion 3 day

21.48±6.62

26.30±7.42

0.015

Incisional pain			
Rest 2 hour

30.74±8.29

30.37±8.08

0.869

Motion 2 hour

38.15±8.34

36.67±9.61

0.548

Rest 24 hour

22.22±7.51

31.85±7.86

<0.001

Motion 24 hour

28.52±7.18

37.78±8.47

<0.001

Rest 3 day

15.56±7.51

17.04±7.24

0.464

Motion 3 day

16.30±8.39

21.85±6.81

0.010

Shoulder pain			
Rest 2 hour

0.37±1.92

0.00±0.00

0.327

Motion 2 hour

0.37±1.92

0.00±0.00

0.327

Rest 24 hour

1.11±5.77

4.44±9.74

0.134

Motion 24 hour

1.11±5.77

4.44±9.74

0.134

Rest 3 day

0.74±3.85

1.48±3.62

0.470

Motion 3 day

0.74±3.85

1.92±4.91

0.333

p: Student’s t Test. VAS: visual analogue scale

Turk J Anaesthesiol Reanim 2019

groups were observed for the third day evaluation of the incisional pain at rest; however, significantly higher VAS values
for incisional pain in motion were obtained for Group B cases compared to Group A. No significant difference was observed between the groups in terms of shoulder pain severity
according to the assessments conducted on the second and
twenty-fourth hour and the third day. The VAS scores related
to the pain assessments of the cases are provided in Table 4.

Discussion
The primary hypothesis of the study was that better surgical
site conditions is achieved in lower pneumoperitoneum pressures in patients given deep block. In the high-dose rocuronium group, IAP values were significantly lower in the first 20
minutes compared to the control group. In the evaluation of
abdominal pain at the postoperative twenty-fourth hour and
third day, lower VAS values were detected in the high-dose
rocuronium group. Similarly, incisional pain at the postoperative twenty-fourth hour and motion-induced incisional pain
score on the third day were lower in the high-dose rocuronium group. When the patients were evaluated in terms of nausea and vomiting for the first 24 hours of the postoperative
period, more number of postoperative nausea complaints was
detected in 0–4 hours and 4–12 hours.
The depth of the NMB in the pneumoperitoneum pressure
is one of the most important factors affecting the condition of the surgical site. Some studies have been conducted
demonstrating that surgical site conditions were healed with
low IAP in different types of laparoscopic surgeries with the
deep NMB effect of high-dose rocuronium (8-10). The study
by Koo et al. (9), which is one of the studies evaluating surgical site conditions, used a 4-digit surgical site assessment
scale and found 1–2 score in the normal NMB group to be
34.5% and in the deep NMB group to be 68.5%. Koo et
al. (9) found that the increased rate of IAP was significantly lower in the deep NMB group (12.5%) compared to the
moderate NMB group (34.4%). A study by Rosenberg et al.
(11) evaluating surgical conditions from 0 to 10 according
to the numerical pain assessment scale found that the worst
surgical conditions were in the normal NMB low pressure
group and that the normal NMB standard pressure group
had better surgical conditions than the high NMB low pressure group.
In a study by Staehr-Rye et al. (6), in only 35% of patients
in the moderate NMB group and in 60% of patients in deep
NMB group, the operation was completed at 8 mmHg IAPs.
In the study where the lowest IAP was used and which allowed
acceptable surgical conditions in both groups, Kim et al. (10)
found that the mean IAP values were significantly lower in
the deep NMB group. Studies investigating the effects of deep
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block on pneumoperitoneum pressures of 8 and 12 mmHg
found that deep NMB increases the abdominal cavity at both
pressure levels (12-14). In studies investigating the effects of
deep NMB, the operation was started with a pneumoperitoneum pressure of 8 mmHg in the compared groups, and IAP
was increased in insufficient surgical conditions (6, 9, 15). All
three studies found a lower rate of standard pneumoperitoneum pressure under deep NMB. In our study, the surgeon evaluated the surgical site conditions completely unaware of the
IAP value and increased the IAP value when he found it to be
insufficient. Since all laparoscopic cholecystectomy cases were
performed by the same surgeon in our study, the difference
in the satisfaction of the surgeon is noteworthy although not
statistically significant.
In contrast to studies showing that deep NMB administration allows laparoscopic surgery at lower IAP values, Kopman
and Naguib (16) conducted a review evaluating the evidence
whether deep block is advantageous in laparoscopic surgery
and reported no evidence of the superiority of the deep block
against normal NMB in laparoscopy. The most important
issue underlined by these authors is that many studies have
compared deep NMB with surface or minimal NMB in a significant part of the surgical procedure. The authors stated
that they regarded excision of the gall bladder at the end of
the surgical procedure from a small incision and closure of
the abdominal fascia as an important part of surgery. They
also argued that the endpoint of the protocol should be PTC
2 or less for the deep block until the peritoneal closure, whereas it should be in the 1–3 range for the moderate NMB. When
deep block and moderate NMB were compared in this manner, the question whether deep block provides superior surgical conditions for laparoscopy cannot be answered based
on the evidence by current studies. The comparison of deep
block with superficial or minimal block proposed by Kopman
and Naguib (16) is not valid for our study. Therefore, we think
that the findings of IAP, amount of the gas spent, operation
time and surgeon satisfaction should be evaluated in favour of
deep block application.
In a study of patients who underwent bariatric surgery, Torensma et al. (17) found a significant reduction in shoulder
pain in the group administered deep NMB. However, abdominal pain did not decrease after 24 hours. In a study
conducted in laparoscopic hysterectomy patients, Madsen
et al. (18) reported a decrease in shoulder pain by 14 days of
postoperative period in a group administered low IAP deep
NMB. However, they could not find a significant difference
between abdominal pain scores. In a study comparing deep
and normal NMB in patients with laparoscopic cholecystectomy, Staehr-Rye et al. (6) found no difference in postoperative pain between the two groups. Similarly, in a study
comparing deep NMB and no-NMB groups in patients
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who underwent laparoscopic cholecystectomy, Blobner et
al. (19) found no difference in terms of postoperative pain
between the groups. In the study comparing deep and normal NMB, Koo et al. (9) found no difference between the
groups in terms of postoperative thirtieth minute pain and
shoulder pain. However, they found less shoulder pain in
the deep NMB group at the twenty-fourth hour of the postoperative period. The reason why there was no difference
in the pain scores at the postoperative second hour may be
attributed to the effect of analgesics administered for the
postoperative pain. However, subsequent pain assessments
revealed that patients in the deep block group had less pain
scores. The third day assessments particularly revealed that
motion-induced abdominal and incisional pain scores were
significantly lower in the deep block group. Although there
was no significant difference in terms of shoulder pain, the
pain scores of the patients in the deep block group were
found to be lower. The results of our study indicate that
postoperative pain scores were lower in patients in the deep
block group.
The PONV risk is higher in the post-laparoscopic cholecystectomy surgery period than other surgeries (20). In the
study comparing normal and deep NMB patients under low
pressure, Staehr-Rye et al. (6) found no difference in terms
of PONV between the two groups. Similarly, in the study
comparing deep and normal NMB cases, Koo et al. (9)
found no difference in terms of PONV between the groups.
Barczyński et al. (2) found no difference in PONV between
the groups when low and standard IAPs in laparoscopic cholecystectomy patients were compared. As it can be observed,
the studies comparing low and high IAPs have not found any
difference between groups in terms of PONV. The finding
that there was less nausea and vomiting in the deep block
group in the first 12 hours in our study is not consistent with
the results of the studies on this subject. We could not link
this difference seen in terms of PONV to a definite cause.
At the end of the laparoscopic surgery, intra-abdominal
gas is discharged before the trocar withdrawal, but residual
gas may be witnessed in the abdomen. In a study investigating residual pneumoperitoneum, Sarvestani and Zamiri
(21) reported that of the 55 female patients who underwent
laparoscopic cholecystectomy, 17 (30.9%) had no residual
pneumoperitoneum, 23 (41.81%) had mild, 8 (14.54%) had
moderate and 7 (12.72%) had severe residual pneumoperitoneum. They suggested that residual pneumoperitoneum is
a factor contributing to postoperative cholecystectomy pain.
We did not investigate the presence of residual pneumoperitoneum in our study. However, we think that the presence
of possible residual pneumoperitoneum due to increased intra-abdominal gas consumption in Group B increased postoperative pain, causing the differences between the groups
in terms of PONV.
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Conclusion
In our study, deep NMB provided with high-dose of rocuronium allowed the operation to be performed with lower IAP
values in patients undergoing laparoscopic surgery, reduced
operation duration and decreased postoperative PONV and
pain. Based on our findings, we can conclude that if the NMB
due to rocuronium is reversible with sugammadex, high-dose
rocuronium-induced deep block should be administered in
laparoscopic cholecystectomy patients.
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