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Objective: This study aimed to compare the efficacy of local anaesthetic infiltration to trocar wounds and intraperitoneally on postoper-
ative pain as a part of a multimodal analgesia method after laparoscopic cholecystectomies.

Methods: The study was performed on 90 ASA I-III patients aged between 20 and 70 years who underwent elective laparoscopic 
cholecystectomy. All patients had the same general anaesthesia drug regimen. Patients were randomized into three groups by a closed 
envelope method: group I (n=30), trocar site local anaesthetic infiltration (20 mL of 0.5% bupivacaine); group II (n=30), intraperi-
toneal local anaesthetic instillation (20 mL of 0.5%) and group III (n=30), saline infiltration both trocar sites and intraperitoneally. 
Postoperative i.v. patient controlled analgesia was initiated for 24 h. In total, 4 mg of i.v. ondansetron was administered to all patients. 
Visual analogue scale (VAS), nausea and vomiting and shoulder pain were evaluated at 1., 2., 4., 8., 12., 24. hours. An i.v. nonsteroidal 
anti-inflammatory drug (NSAID) (50 mg of dexketoprofen) as a rescue analgesic was given if the VAS was ≥5.

Results: There were no statistical significant differences between the clinical and demographic properties among the three groups 
(p≥0.005). During all periods, VAS in group I was significantly lower than that in groups II and III (p<0.001). Among the groups, al-
though there was no significant difference in nausea and vomiting (p=0.058), there was a significant difference in shoulder pain. Group 
III (p<0.05) had more frequent shoulder pain than groups I and II. The total morphine consumption was higher in groups II and III 
(p<0.001 vs p<0.001) than in group I. The requirement for a rescue analgesic was significantly higher in group III (p<0.05).

Conclusion: Trocar site local anaesthetic infiltration is more effective for postoperative analgesia, easier to apply and safer than other anal-
gesia methods. Morphine consumption is lesser and side effects are fewer; therefore, this method can be used as a part of common practice.
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Introduction

Laparoscopic interventions that have been commonly used in recent years have significant advantages over conventional 
surgery, such as fewer surgical traumas, shorter hospital stay and faster functional recovery. Laparoscopic cholecystecto-
my is the most important of these interventions. Pain observed after laparoscopy is quite different from that observed 

after laparotomy. While pain is primarily observed as parietal type (abdominal wall) after laparotomy, patients also complain 
of visceral pain after laparoscopic operations. In laparoscopic interventions, in addition to surgical trauma, the local irritation 
of carbon dioxide intraperitoneally administered and the increase in intra-abdominal pressure causes the pain to increase even 
more in the postoperative period. Multimodal analgesia techniques are generally used to relieve pain caused by the laparoscopic 
cholecystectomy. Nonsteroidal anti-inflammatory drugs, epidural analgesia, opioids (oral, intravenous, PCA), incision-site local 
anaesthetic infiltration and intraperitoneal local anaesthetic application (1-3) are among the multimodal analgesia options.

The main reason for using multimodal analgesia techniques is to avoid possible side effects by limiting the utilisation of 
commonly used opioids to provide postoperative analgesia (4).

For postoperative analgesia in laparoscopic interventions, administering local anaesthesia at the trocar site or in an intraperi-
toneal area may be considered to provide lower postoperative pain scores (5, 6).

This study aimed to compare the effects of local anaesthesia at the trocar site and intraperitoneal local anaesthetic application 
on postoperative pain in laparoscopic cholecystectomy cases.



Methods

This study was conducted with the approval of the Ethics 
Committee, dated 27.04.2015 and numbered 22/13, that 
was received from Ankara Dışkapı Yıldırım Beyazıt Research 
and Education Hospital and with the written consents of the 
patients.

A total of 90 patients with ASA physiological scoring I–III 
and aged between 20 and 70 years who were scheduled to un-
dergo elective laparoscopic cholecystectomy were included. 
Patients who were in the risk group of ASA IV and above, had 
acute pancreatitis, were undergoing chronic pain treatment 
and antiepileptic treatment, had alcohol or drug addiction, 
had severe liver or kidney failure, had allergies to local an-
aesthetics, were pregnant or lactating, had communication 
problems and cognitive dysfunction and were transferred to 
open surgery were excluded.

During the preoperative visit, physical examinations of all 
patients were performed, and the laboratory findings were 
evaluated. VAS was explained to all the patients, and infor-
mation was given regarding the pain scoring system, which 
ranged from 0 to 10, for the determination of pain severity. 
Patients were asked to indicate pain conditions on the scale 
by marking 0 for no pain and 10 for the most severe pain. 
Patients were informed about the patient-controlled analge-
sia device (CADD-Legacy PCA Pump, Smiths Medical In-
ternational, Inc., St. Paul, MN 55112, USA) and instructed 
on its use. 

The patients were randomly divided into three groups with 
30 people in each by the closed envelope method.

Group I (n=30): Patients in whom local anaesthetic infil-
tration (20 mL of 0.5% bupivacaine-Bustesin; Vem Phar-
maceuticals Inc., Istanbul, Turkey) was administered in the 
trocar sites and saline infusion through the intra-abdominal 
catheter.

Group II (n=30): Patients in whom intraperitoneal local 
anaesthetic (20 mL of 0.5% bupivacaine-Bustesin, Vem 
Pharmaceuticals Inc., Istanbul, Turkey) was administered 
with a separate catheter that passed through one of the tro-
cars and in whom saline infusion was applied in the trocar 
sites.

Group III (n=30): Patients in whom saline was administered 
both in the trocar sites and intraperitoneal area.

After the patients were taken to the operating room, 0.9% 
NaCl infusion was initiated by establishing a peripheral vas-
cular access with a 20 G cannula. The patients were moni-
tored with noninvasive arterial blood pressure, electrocardi-
ography, peripheral oxygen saturation (SpO2) and end-tidal 
capnography (EtCO2). After administering 1 μg kg−1 fen-
tanyl for anaesthesia induction, 2-3 mg kg−1 propofol and 
0.5–0.6 mg kg−1 rocuronium IV were administered for mus-

cle relaxation. Anaesthesia was maintained with sevoflurane 
in 50% O2 and 50% air mixture (1.5–2 minimal alveolar 
concentration) and remifentanil 0.05–0.2 μg kg−1 min−1 
via an intravenous infusion. Mechanical ventilator settings 
were set to ensure that the EtCO2 value was between 32 
and 40 mmHg. Systolic, diastolic and mean arterial pres-
sure (SAP, DAP and MAP), heart rate and SpO2 values of 
the patients were recorded at baseline, 1 min after inducing 
anaesthesia, 1 min after intubation and subsequently at 15-
min intervals.

Four trocars (a 10-mm trocar was placed in the infraumbilical 
region, 10-mm trocar in the mid-epigastrium 5 mm below 
the xyphoid, 5 mm trocar in the right subcostal region in the 
midclavicular line and 5 mm trocar in the anterior axillary 
line) were used in patients who were positioned by the surgi-
cal team. Intra-abdominal pressure was maintained between 
12 and 15 mmHg.

At the end of the operation, 20 mL saline was administered 
in both the intraperitoneal subdiaphragmatic space and in 
the gallbladder bed with a separate catheter passed through 
one of the trocars (DuploSpray MIS Applicator, Micromed-
ics, St Paul, USA). Furthermore, 20 mL of 0.5% bupivacain 
was applied to the skin, fascial muscle and preperitoneal area 
according to the rules of infiltration in trocar sites in group I 
patients by the surgical team, i.e. 6 mL in each 10 mm tro-
car site and 4 mL in each 5 mm trocar site. After removing 
the gallbladder in group II patients, 20 mL of 0.5% bupiv-
acaine was applied in the intraperitoneal subdiaphragmatic 
space and the gall bladder bed with a separate catheter passed 
through one of the trocars (DuploSpray MIS Applicator, Mi-
cromedics, St Paul, USA), and 20 mL saline was applied to 
the skin, fascial muscle and preperitoneal area according to 
the infiltration rules in the trocar sites. Saline was adminis-
tered both to the trocar sites and intraperitoneal area in group 
III patients by the same technique as discussed for the other 
two groups.

The inhalation agents were halted 5 min before the end of 
the operation and the patients were made to breathe 100% 
oxygen. When spontaneous respiratory movement began, the 
effect of the muscle relaxant was reversed with neostigmine 
0.04 mg kg−1 and atropine 0.01 mg kg−1, and the patients 
were extubated after their airway reflexes returned. After ad-
equate ventilation was provided with 100% oxygen, the pa-
tients were taken to the postoperative anaesthesia care unit. 
Postoperative analgesia (morphine sulphate loading dose of 
1 mg, lock-out time 10 min and bolus dose of 1 mg) was 
initiated with intravenous PCA for 24 h. Ondansetron (4 
mg) was intravenously administered to each patient before 
extubation.

After the patients were taken into the postoperative anaes-
thetic care unit, by taking the extubation time as the 0 min, 
the patients were asked about their pain levels according to 
VAS, as previously mentioned. Of the patients, nausea and 
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vomiting scores (vomiting. 2; nausea, 1; none, 0) and Ramsay 
sedation scores (7) were also recorded in the same period of 
time. When the Aldrete score (8) was over nine in the post-
operative anaesthetic care unit, the patients were transferred 
to the general surgery service unit.

Nausea, vomiting and shoulder pain were evaluated in refer-
ence to VAS (while resting, coughing, during mobilization) 
at the 1, 2, 4, 8 and 12 h. NSAIDs (Dexketoprofen-Arveles; 
Ufsa Pharmaceutical, Spain) were intravenously adminis-
tered as an additional analgesic in patients with a VAS score 
of ≥5.

Statistical analysis
In the power analysis performed before the study, 29 cases 
were planned for each group in order to test the statistical sig-
nificance of at least a two-unit difference of VAS levels from the 
baseline between at least two of the groups at any monitoring 
time on the 80% power and 5% error level. The knowledge 
of two-unit difference has been obtained from the pilot study. 
In the possibility of excluding any patients from the study, 30 
patients were taken into each group.

Data analysis was performed on the SPSS package program 
(Statistical Package for Social Science Inc., Chicago, IL, 
USA) for Windows 11.5. The Kolmogorov–Smirnov test 
was used to determine whether the distribution of contin-
uous and intermittent numerical variables was close to nor-
mal, and the homogeneity of variances was investigated by 
Levene’s test. Descriptive statistics were expressed as mean±-
standard deviation or median (minimum–maximum) for 
the continuous and intermittent numerical variables and 
the nominal variables as case numbers and percentages. The 
significance of the difference in terms of the averages among 
the groups was investigated with one-way analysis of vari-
ance (ANOVA) and with the Kruskal–Wallis test in terms 
of the median values. When the results of one-way ANOVA 
and Kruskal–Wallis test statistics were found significant, the 
post-hoc Tukey HSD or Conover’s nonparametric multiple 
comparison test was used to identify the cases causing the 
difference. The nominal variables were examined by Pear-
son’s chi-square, Fisher’s exact, or likelihood ratio tests. 
ANOVA in repeated measures was used to assess whether 
there was a statistically significant change in haemodynam-
ic measurements in the groups according to the monitor-
ing time. When the results were significant, the corrected 
Bonferroni multiple comparison or Wilcoxon Sign test was 
used to determine the follow-up durations that caused the 
difference. A p values of <0.05 was considered statistically 
significant.

Results

There was no statistically significant difference among the 
groups in terms of the demographic and clinical characteris-
tics (p>0.05) (Table 1).

No significant difference was found among the groups in 
terms of the haemodynamic variables during any of the fol-
low-up times.

There was no statistically significant difference among 
the groups in terms of EtCO2 at any monitoring time 
(p>0.0125). The VAS level of group I at all follow-up times 
was found to be statistically significantly lower than that of 
groups II and III (p<0.001). The VAS level of group III was 
also statistically significantly higher than that of group II at 
all follow-up times, except for the initial value (p<0.0071) 
(Figure 1).

While no statistically significant difference was found among 
the groups in terms of frequency of nausea and vomiting 
(p=0.058), there was a statistically significant difference in 
terms of shoulder pain; group III had more frequent shoulder 
pain than groups I and II (p<0.05).

Total morphine consumption was statistically significantly 
higher in groups II and III than in group I (p<0.001 and 
p<0.001, respectively). Furthermore, total morphine con-
sumption was statistically significantly higher in group III 
than in group II (p<0.001). The need for additional anal-
gesic was also higher in group III than in groups I and II 
(p<0.05).
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Table 1. Demographic and clinical characteristics among 
the groups

 Group I Group II Group III 
Variables (n=30) (n=30) (n=30) p 

Age (years) 47.6±12.8 49.2±11.9 48.4±11.1 0.874

Sex    0.510

Male 11 (36.7%) 7 (23.3%) 10 (33.3%) 

Female 19 (63.3%) 23 (76.7%) 20 (66.7%) 

ASA    0.217

I 14 (46.7%) 12 (40.0%) 9 (30.0%) 

II 16 (53.3%) 18 (60.0%) 19 (63.3%) 

III - - 2 (6.7%) 

Operation  
duration (min) 45 (35–55) 45 (35–50) 45 (30–50) 0.557

Nausea/vomiting 7 (23.3%) 12 (40.0%) 16 (53.3%) 0.058

Shoulder pain 8 (26.7%)a 6 (20.0%)b 17 (56.7%)a,b <0.05†

Total morphine  
dose (mg) 15 (9–18)a,c 22 (17–33)b,c 32.5 (23–47)a,b <0.001‡

Additional analgesic  
requirement (mg) 24±20.9 35±23.3 46.6±12.6 <0.05†

†Pearson’s chi-square test; ‡Kruskal–Wallis test; the difference is statistically 
significant between agroups I and III (p<0.05); the difference is statistically 
significant between bgroups II and III (p<0.05); the difference is statistically 
significant between cgroups I and II (p<0.05).



Discussion

Although laparoscopic cholecystectomy is superior to open 
cholecystectomy in terms of postoperative analgesia, patients 
continue to have moderate and severe pain. Pain after lapa-
roscopy is quite different from that after laparotomy. While 
patients primarily experience parietal type pain (abdominal 
wall) after laparotomy, patients complain of visceral pain af-
ter laparoscopic operations. Many studies showed that pain 
after laparoscopic cholecystectomy arises from different com-
ponents such as parietal, visceral and shoulder pain with dif-
ferent intensities and time (5, 9, 10). Parietal type pain ob-
served after laparoscopic cholecystectomy is a sudden onset, 
well-localized and sharp pain. Previous studies have shown 
that local anaesthetic infiltration into the incision site signifi-
cantly reduces the analgesic requirement and parietal pain in 
the postoperative period (11, 12).

Visceral pain observed after laparoscopic cholecystectomy is a 
blunt, diffuse and midline pain that grows slowly, cannot be 
easily localized and spreads to the reflection areas. Chemical 
irritants, sudden stretching of organs, excessive contractions 
and reduced blood flow can be considered among the causes 
of visceral pain. Reflected pain (shoulder pain) can be expe-
rienced in a place different from the stimulus site. The irri-
tation of the diaphragmatic muscle and phrenic nerve with 
CO2 gas and exposure to the pressure manifest as postopera-
tive shoulder pain (13).

The efficacy of intraperitoneal local anaesthetic administra-
tion, particularly for visceral and shoulder pain, was inves-
tigated in many studies to provide analgesia in the postop-
erative period after laparoscopic interventions (14, 15). In a 
meta-analysis performed by Moiniche et al. (15), the effec-
tiveness of intraperitoneal local anaesthetic administration 
for postoperative analgesia in laparoscopic surgery was in-
vestigated. They reported that very accurate results regarding 
the effectiveness of intraperitoneal local anaesthetic admin-

istration in laparoscopic cholecystectomy for postoperative 
analgesic could not be obtained and that it is difficult to ex-
plain the reason for the different results from the randomized 
controlled trials. Different local anaesthetic agents were in-
traperitoneally administered at different concentrations with 
different adjuvant agents; however, a definitive conclusion 
could not be reached on postoperative analgesic efficacy (16-
19). The limited efficacy of intraperitoneal local anaesthetic 
administration can be explained by the rapid dilution of the 
local anaesthetics or adjuvant agents in the intraperitone-
al area (20). In this study, we also observed that the use of 
intraperitoneal local anaesthetics was less effective than local 
anaesthetic infiltration in the trocar sites in terms of postop-
erative analgesia.

In our study, the VAS scores, shoulder pain and morphine 
consumption were lower in patients who underwent local 
anaesthetic infiltration in the trocar insertion sites than 
those treated with intraperitoneal local anaesthetic and 
control patients. In the application of intraperitoneal local 
anaesthesia, the VAS scores, shoulder pain and morphine 
consumption were lower than the control group but higher 
than the administration in the trocar sites. The higher inci-
dence of shoulder pain in the group in which we intraper-
itoneally administered a local anaesthesia can be explained 
by the fact that the local anaesthesia was diluted and that a 
drain was used to observe potential bile leakages. The differ-
ence in the VAS scores among the groups is more evident, 
particularly after 4 h postoperative. When we evaluated the 
VAS scores as mild (0–3), moderate (4–7) and severe (>7), 
pain was mild in all 30 (100%) patients in the group of 
trocar site after 8 h. In the intraperitoneal group, mild pain 
was detected in 18 (60%) patients and moderate pain in 12 
(40%) patients. In the control group, seven (23.3%) pa-
tients had mild pain and 23 (76.7%) patients had moderate 
pain. Total morphine consumption was 1.5 times lower in 
patients in whom local anaesthesia was administered in the 
trocar incision site than patients in whom intraperitoneal 
local anaesthetic was administered and was 2 times lower 
than the control patients. This suggests that intraperitone-
al local anaesthetic administration is partially effective, and 
local anaesthetic infiltration in the trocar sites is more effec-
tive than intraperitoneal local anaesthetic administration. 
While we evaluated the postoperative VAS scores of the pa-
tients in this study, similar to previously reported results, 
we observed that pain was more severe, particularly in the 
trocar insertion sites. In our study, the fact that the local 
anaesthetic application method in the trocar insertion site 
was more advantageous than intraperitoneal application can 
be explained by the fact that the pain of patients was mostly 
incisional–parietal pain.

Side effects such as hypotension because of opioid use for 
postoperative analgesia, impaired carbon dioxide respiratory 
response, suppression of the cough reflex and reduction of 
mucus excretion may occur (4). Laparoscopic cholecystecto-
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Figure 1. The VAS changes among the groups
†: Grup I ile Grup II arasındaki fark istatistiksel olarak anlamlı (p<0,001). 
‡: Grup I ile Grup III arasındaki fark istatistiksel olarak anlamlı (p<0,001). 
¶: Grup II ile Grup III arasındaki fark istatistiksel olarak anlamlı (p<0,0071). 
$: Grup I ve II'de 1. ile 2.Saat arası hariç gruplar içerisinde tüm izlem zamanla-
rının birbirleri arasındaki fark istatistiksel olarak anlamlı (p<0,00079).
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my operations are in the high risk group in terms of nau-
sea and vomiting (21). When we compared the frequency of 
nausea and vomiting among the groups, nausea and vomiting 
were found in seven (23.3%) patients in the local anaesthetic 
infiltration group, 12 (40%) patients in the intra-abdominal 
local anaesthetic group and 16 (53.3%) patients in the con-
trol group. The difference among the groups in terms of the 
incidence of nausea and vomiting was not significant. Because 
we believed that both opioid use and laparoscopic cholecys-
tectomy could increase the frequency of nausea and vomiting, 
our intravenous administration of 4 mg ondansetron to ev-
ery patient prophylactically may explain the lack of difference 
among the groups in terms of nausea and vomiting.

The side effects that may be observed because of the local 
anaesthetic administration intraperitoneally or in the trocar 
insertion site may be local irritation at the injection site or 
local anaesthetic systemic toxicity (22). In our study, the dose 
of bupivacaine was well below the dose that would result in a 
toxic effect, and we did not observe any regional side effects 
because of the local anaesthetic administration.

In our study, assistive methods in maintaining analgesia, such 
as heating of the CO2 and washing the abdominal cavity 
with saline, were not applied. While applying the analgesia 
methods to be performed after laparoscopic cholecystectomy 
in the future, considering the heating of the CO2 gas and 
routine intra-abdominal saline irrigation may be useful to in-
crease analgesic efficiency. The limitation of our work is that 
a drain was applied in order to identify possible bile leakages. 
Drain application may have caused local anaesthetic loss and 
decreased the analgesic effect in patients receiving intraperi-
toneal local anaesthetic.

Conclusion

We believe that local anaesthetic infiltration in a trocar site 
can be used in laparoscopic cholecystectomy cases more 
commonly because it is easy, reliable and effective on post-
operative analgesia and because it is a method with low 
morphine consumption and low side effect frequencies.
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