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Pain control after laparoscopic cholecystectomy. A prospective study

AIM: The purpose of this study is to evaluate three different analgesic procedures after laparoscopic cholecystectomy for
pain control.
MATERIAL OF STUDY: The study involved 183 patients who underwent laparoscopic cholecystectomy with the same tech-
nique for the induction and maintenance of the general anesthesia. They were divided into three different postoperative
pain treatment groups: continuous infusion of Tramadol and Ketorolac with elastomeric pump, intraperitoneal topical
instillation of Levobupivacaine, and intraperitoneal aerosolization of Levobupivacaine.
RESULTS: No differences were found in the demographics. shorter operating time was observed in group 1. Eight hours
after surgery in groups 2 and 3, there was an increase in pain compared to patients in the first group. The request for
postoperative analgesic assistance was lower in groups 1 and 2.
DISCUSSION: Various topical and intravenous ways for analgesic actions have been used to improve the pain control after
laparoscopic procedures, individually and in comparison between them. The main result of our research is that the use
of levobupivacaine employed in the topical intraperitoneal application anesthesia by instillation and nebulization, do not
improve the postoperative pain in the first 24 hours after LC, compared with intravenous analgesic elastomeric pump.
CONCLUSIONS: Despite the positive data found in the literature, our observations have not shown a better pain control
after laparoscopic cholecystectomy with the use of intraperitoneal analgesia compared to intravenous.
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open approach, characterize the postoperative period of
mini-invasive procedures: shorter recovery time and
hospital stay, better cosmetic results and sensible reduc-
tion of postoperative pain and discomfort. To comple-
te the clinical scenario of a postoperative recovery, the
optimal control of the pain after laparoscopic cholecy-
stectomy (LC) remains essential, required objective for
the researchers 4-6, in fact, some patients still complain
of postoperative pain, which can be represented by super-
ficial incisional wound pain, deep visceral pain and/or
post-laparoscopy shoulder pain, all of which may requi-
re additional analgesia and result in delayed hospital
discharge 7. The exact etiology of postoperative pain
remains unclear. However, it appears to be multifacto-
rial, and treatment of any one factor in isolation will
not achieve the desired outcome. The causes include ini-
tiation of pneumoperitoneum, type of insufflated gas and

Introduction

Gallstone disease represents one of the major causes
of abdominal morbidity and mortality through the
world 1,2. This pathology is a frequent problem in deve-
loped countries, representing a major health problem 3.
Laparoscopic approach, from the last two decades, is sta-
bly the gold standard in the treatment of benign gall-
bladder diseases. Some advantages, in comparison to
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intraabdominal pH, residual intraperitoneal gas, gas tem-
perature, humidity, and the use of certain anesthetic and
anti-inflammatory drugs. Additional contributing factors
include access-related pain, sociocultural status, and indi-
vidual factors 8-12. The aim of this prospective observa-
tional study was to evaluate three different analgesic pro-
cedures after laparoscopic cholecystectomy: continuous
infusion of Tramadol and Ketorolac with elastomeric
pump, intraperitoneal local instillation of Levobupivacaine,
intraperitoneal aerosolization of Levobupivacaine, and on
the basis of our experience to define the most effective.

Material and Method

This one-year experience was conducted from July 2018
to July 2019 at the Department of Medical and Surgical
Sciences of the University of Foggia (Italy). The study
specimen regarded 183 patients, scheduled for elective
laparoscopic cholecystectomy (LC) performed by our
standardized antegrade technique 13. The indications for
LC were symptomatic gallstones; other inclusion criteria
were: the patients aged over 18 years and ASA risk 1-
2. Exclusion criteria were emergency LC for cholecysti-
tis, gallstone pancreatitis 14 and patients undergone to
endoscopic retrograde cholangiopancreatography (ERCP)
before the operation and additional procedures during
the intervention. The preoperative evaluation was com-
pleted by ECG, chest-x-ray, liver function tests, blood
panel, coagulation 15. Written informed consent was
obtained from every patient prior the surgical procedu-
re. In all patients we used the Hasson open entry tech-
nique to perform laparoscopy. The cholecystectomy was
carried out with two 10 mm trocars and two 5 mm tro-
cars and following the antegrade dissection of gallblad-
der prior the recognition of cystic duct and cystic artery
16,17. During the procedures there were no bile leaks,
bile duct injuries, retained stones, allergic reactions to
local intraperitoneal anesthesia, other postoperative com-
plications requiring reoperation or prolonged hospital
stay. In these groups of patients there was not any devia-
tions from the normal postoperative course. All the
patients underwent standard induction of anesthesia with
propofol 2 mg/kg, fentanyl 1mcg/Kg, cisatracurium
0,1mg/kg or rocuronium 0,6mg/kg. After tracheal intu-
bation, anesthesia was maintained with a mixture of oxy-
gen and air and sevoflurane at MAC 0,8%, cisatracu-
rium 2 mg or rocuronium 10 mg were administered
respectively after 45 or 30 minutes after induction.
Intraoperative analgesia was maintained using remifen-
tanyl 0,05-0,1 mcg/Kg/min. A bolus of ranitidine 50mg,
ketorolac 30mg, ondansetron 4mg and tramadol 100mg
was also administered 30 minutes before the end of the
intervention. The patients have been subdivided in three
groups, based on the different treatment of postoperati-
ve pain. The first group (group 1) consists of 60 patients
treated with postoperative intravenous analgesia admini-

stered by elastomeric pump. The solution consisted in a
mixture containing tramadol 200mg, ketorolac 180mg,
ranitidine 200mg, ondansetron 8 mg and NaCl 0,9%
in a total volume of 100 ml with an infusion rate of 2
ml/h. In the second group 60 patients have been sub-
mitted intraoperatively at the end of intervention, to
intraperitoneal topical instillation of levobupivacaine.
Finally in the third group 63 patients have been trea-
ted with the intraperitoneal nebulization of the levobu-
pivacaine. In the topical instillation (groups 2) a total
of 40 ml of levobupivacaine 0,125% was administrated
topically using a Nelaton catheter inserted via epigastric
port over the anterior surface of the liver (20 ml) and
on the lower surface of the liver (20 ml). In the group
3 the solution has been dispensed in peritoneal cavity
by nebulization. The postoperative pain of the patients
has been evaluated by visual analogue scale (VAS) pain
score on 4, 8 and 24 hours after the end of interven-
tion. Time of oral intake, postoperative ambulation and
hospital stay were recorded. All the data were noted in
Microsoft excel sheet (version 2010) and statistical analy-
sis was done using SPSS software, version 16 (SPSS Inc.,
Chicago, IL, USA) for windows. Intergroup statistical
significance was calculated using one-way analysis of
variance (ANOVA) only gender was analyzed using chi-
square test. A p value <0.05 was considered statistically
significant.

Results

One hundred and eighty three patients were registered
in this study, subdivided in three groups: the first group
treated with postoperative elastomeric pump, topical
intraperitoneal instillation in the second group and intra-
peritoneal nebulization in the third group. There was no
significant difference between the three groups regarding
the demographic data, age and sex, general state of
health, BMI and past medical history, synthesized by
ASA score. Patients demographic data are shown in
Table I. There was a significant difference in the mean
operating time (p = 0,000) which was shorter in the
group 1 (Table II). The patients of the group 2 and 3,
submitted to topical intraperitoneal instillation and nebu-
lization of levobupivacaine respectively, showed a higher
incidence of abdominal and shoulder pain than group
1, in particular 8 hours after the surgical procedure (sta-
tistically significant difference, p =0,008); there were also
differences  at 4 and 24 hours after the intervention but
not statistically significant (Table II). The request for
postoperative analgesic assistance, evaluated in milligrams
of Paracetamol, was lower in groups 1 and 2, compa-
red to group 3 (p = 0,000). On the contrary in the
postoperative recovery there was not statistically signifi-
cant differences regarding postoperative ambulation after
surgery and hospital stay (Table II). All patients started
to oral intake 24 hours after surgical procedure.   
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TABLE I - Demographic data.

Groups Variables Group 1 Group 2 Group 3 p value

Gender F 32/60 (53,3%) F 29/60 (48,3%) F 32/63 (50,8%) 0,861
M 28/60 (46,7%) M 31/60 (51,7%) M 31/63 (49,2%)

Age 
Average (STD) 50.70 (16.91) 52.92 (12.59) 48.97 (13.93) 0,325
Median 48 53 48
Range 25-89 32-78 26-72

BMI
Average (STD) 26.78 (2.87) 27.30 (2.63) 26.02 (6.22) 0,250
Median 26.4 27.7 26.5
Range 23-33.2 23-32.49 20.08-32.01

ASA 
Score 1.60 (0.49) 1.60 (0.49) 1.48 (0.50) 0,297
Average (STD) 2 2 1
MedianRange 1-2 1-2 1-2

Group 1: elastomeric pump; Group 2: local instillation; Group 3: intraperitoneal nebulization; Age: in years. 

TABLE II - Intraoperative and postoperative outcomes.

Groups Variables Group 1 Group 2 Group 3 p value

Operative time
Average (STD) 76.42 (13.74) 83.58 (13.31) 86.67 (15.66) 0,000
Median 75 85 90
Range 50-105 60-110 55-115

VAS 4h
Average (STD) 2.50 (1.37) 2.35 (1.02) 2.57 (0.80) 0,520
Median 2.5 2 2
Range 1-7 1-5 1-4

VAS 8h
Average (STD) 2.95 (1.41) 3.55 (1.37) 3.71 (1.43) 0,008
Median 3 3.5 4
Range 0-5 0-6 1-6

VAS 24h
Average (STD) 1.85 (1.07) 1.80 (0.94) 2 (1.12) 0,544
Median 2 2 2
Range 0-4 0-3 0-4

Postoperative ambulation
Average (STD) 24.57 (2.36) 24.65 (1.92) 24.57 (2.50) 0,975
Median 24 24.5 24
Range 20-30 20-28 20-30
Postoperative hospitalization
Average (STD) 2.75 (0.77) 2.75 (0.70) 3.05 (1.05) 0,082
Median 3 3 3
Range 2-5 2-4 2-6

Postoperative analgesia (paracetamol)
Average (STD) 0.45 (0.50) 0.45 (0.50) 0.81 (0.67) 0,000
Median 0 0 1
Range 0-1 0-1 0-2

Operative time: in minutes; Postoperative ambulation: in hours; Postoperative hospitalization: in days; Postoperative analgesia: in milligram
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Discussion and Comments

The origins of the postoperative pain are multifactorial,
with parietal and visceral components. In addition right
shoulder pain, secondary to diaphragmatic irritation as
a result of carbon dioxide (Co2) pneumoperitoneum
effect, is frequent (35%-60%) after LC. The optimal con-
trol of the pain after LC remains an interesting theme
for the researchers. The visceral component of post-cho-
lecystectomy pain is caused (connected with) by dissec-
ted peritoneum surrounding the gallbladder. The source
of somatic pain is more variable: distension of the parie-
tal peritoneum by insufflation of Co2, traumatic lesions
of the parietal incisions for trocars accesses 18. The soma-
tic component of postoperative pain is the major and
more intense factor, compared with the visceral pain and
more evident in the first 48 hours 19. In the proposa-
ble grading of the intensity of the pain in the postope-
rative period of LC the most painful sites were the sites
of parietal incisions: umbilical incision followed by the
other trocar sites. Another characteristic site of postope-
rative pain is the shoulder tip, but in this area there was
lower pain intensity. The pain referred to the shoulder
tip can be due to diaphragmatic irritation by high intra-
abdominal pressure of the pneumoperitoneum and by
Co2 absorption from the peritoneal serosa 20,21. The
involvement of peritoneal serosa underlies the pain after
laparoscopic approach because the Co2 insufflation and
then elevated intra-abdominal pressure causes peritoneal
inflammation and neuronal rupture with close connection
between abdominal wall compliance to higher intraperi-
toneal pressure and the severity of postoperative pain 22.
In summary moderate/severe pain is common in the
postoperative period of LC; many studies have been car-
ried out with the purpose to reduce the frequency and
severity of postoperative pain after LC. Various proce-
dures have been employed: intravenous postoperative
analgesic as Fentanyl, Ketoprofen, Morphine, Diclofenac
sodium, local intraperitoneal anesthetic instillation or
nebulization, sub-peritoneal diaphragm injections of local
anesthetic, peritoneal washout with saline to remove of
residual Co2 at the end of intervention, ultrasound gui-
ded transverse abdominis plane block with local ane-
sthetic. Nevertheless no one of these procedures obtai-
ned the results of complete analgesia. Probably should
be useful the integration of ways of administration and
of pharmacological drugs 8,23-25. Moreover the difficult
to treat post-laparoscopic pain lies on its findings: the
pain usually can result from the interaction of several
starting points, as the incisions on the abdominal wall,
the dissection of liver bed, the irritation of peritoneum
serosa and diaphragm by increased intra-abdominal pres-
sure and absorption of Co2. Ultimately a mixture of
somatic and visceral pain 26. The mechanism of action
for systemic analgesia is not well defined. Lidocaine is
active by sodium channel blockade 27. Other hypothesi-
zed factors should develop action as direct or indirect

interaction on various receptors and on ways of noci-
ceptive transmission such as muscarinic antagonists, relea-
se of endogenous opioids, reduced neurokinin levels, etc.
28,29. The therapy with opioids and FANS has played a
preminent role in the postoperative analgesia and it’s still
administrated routinely, however their side effect and the
increasing availability of suitable alternatives may limit
their future use in some situations. Nevertheless several
data from the literature support the use of perioperati-
ve analgesic intravenous infusion as part of a multimo-
dal analgesic regimen for the management of postope-
rative pain. In particular the perioperative systemic intra-
venous use of lidocaine was reported and its results such
as reduced postoperative pain after LC, fast recovery of
bowel functions, fewer opioids required and fewer
opioid-related side-effects 30,31. The intraperitoneal use of
local anesthetic to control the pain has been studied in
a lot of randomized trials. These trials showed different
results and used a variety of local anesthetics with dif-
ferent routes of administration. The analgesic effect of
topical wash (instillation, nebulization, injection) is dif-
ferent, based on the site of application. The injection of
local anesthetic in right subdiaphragmatic peritoneum
was followed by evident decrease of postoperative pain
for a long period and short recovery, compared with
other sites application of topical anesthetic (liver surfa-
ce, gallbladder bed). These particular research results
showed that greater source of postoperative pain after
LC comes from the irritation of diaphragm with tran-
smission via the somatic pain fibers of the diaphragm
rather than the pain transmitted via autonomic visceral
pain fibers from the liver capsule and gallbladder peri-
toneum 32. Various topical ways for analgesic actions have
been used to improve the pain control after laparosco-
pic procedures: evacuation of the insufflated gas (Co2),
instillation or nebulization of local anesthetic in the site
of surgery, infiltration of local anesthetic into the skin
and muscle of the site of trocar accesse 33-35. Despite the
many studies, the choice of topical anesthetic is still
debated in terms of efficacy. The use of lidocaine and
bupivacaine has been shown to be effective in reducing
post-cholecystectomy pain compared with a placebo.
There are many advantageous effects from the intraperi-
toneal application of the bupivacaine on postoperative
pain control, characterized of longer duration of analge-
sia after LC. In some researches, reported in the litera-
ture, the topical application of bupivacaine is associated
with the buprenorphine, a semisynthetic opioid. This
association is characterized by better analgesic results
compared with bupivacaine alone 36-38. 
The main result of our research is that the use of levo-
bupivacaine employed in the topical intraperitoneal
application anesthesia by instillation and nebulization, do
not improve the postoperative pain in the first 24 hours
after LC, compared with intravenous analgesic elasto-
meric pump. In addition, patients in groups 2 and 3
(intraperitoneal analgesia) required more postoperative
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analgesia (paracetamol) at 8 hours than patients in group
1 (statistically significant result). This is the demonstra-
tion of longer and stable effect of intravenous analgesia.
These results were confirmed by the VAS pain score.
Nevertheless there is discussion about the analgesia results
related the way of performance of the topical intraperi-
toneal anesthesia. The bupivacaine sprayed on the ante-
rior surface of the liver and gallbladder showed lesser
pain control, compared with the injection of local ane-
sthetic in the right sub-peritoneal sub-diaphragmatic site
that was followed by considerable pain control 31. The
use of local anesthetic soaking a tablet of regenerated
oxidized cellulose (tabotamp) in the gallbladder bed can
determine a valuable postoperative comfort 38.
Intraperitoneal local anesthetic nebulization of bupiva-
caine has been proposed based on the characteristics of
this procedure which allows uniform dispersion of local
anesthetic particles into the peritoneal cavity. The anal-
gesic results of this procedure have been more valuable
and for longer time, also compared with instillation of
the drug 39-42.

Conclusions

Our observations have been inspired by previous data
obtained by various authors with the use of bupivacai-
ne for intraperitoneal analgesic drugs in the management
of postoperative pain after LC. The outcomes of this
study have shown that there is no improvement between
intraperitoneal and classical intravenous analgesia with
elastomeric pump. However, in light of the results of
the literature, and with more numerous cases, more
detailed studies could be conducted on the pathways of
transmission of pain after laparoscopic cholecystectomy,
thus being able to gather further research ideas.

Riassunto

Lo scopo di questo studio è di valutare tre diverse pro-
cedure analgesiche per il controllo del dolore dopo cole-
cistectomia laparoscopica, ed ha coinvolto 183 pazienti
sottoposti a colecistectomia laparoscopica con la stessa
tecnica per l’induzione e il mantenimento dell’anestesia
generale. I casi sono stati divisi in tre diversi gruppi di
trattamento del dolore postoperatorio: infusione conti-
nua di tramadolo e ketorolac con pompa elastomerica,
instillazione topica intraperitoneale di levobupivacaina e
aerosolizzazione intraperitoneale di levobupivacaine.
RISULTATI: Nessuna differenza è stata riscontrata nei dati
demografici. È stato osservato un tempo operatorio più
breve nel gruppo 1. Otto ore dopo l’intervento chirur-
gico nei gruppi 2 e 3, c’è stato un aumento del dolore
rispetto ai pazienti del primo gruppo. La richiesta di assi-
stenza analgesica aggiuntiva postoperatoria è risultata
inferiore nei gruppi 1 e 2.

DISCUSSIONE: Varie tecniche analgesiche postoperatorie
sono state proposte, sia per somministrazioni topiche che
endovenose, per migliorare il controllo del dolore dopo
procedure laparoscopiche, individualmente e in confron-
to tra loro. Il risultato principale della nostra ricerca è
stato che l’uso della levobupivacaine, impiegata nell’ane-
stesia topica intraperitoneale mediante instillazione e
nebulizzazione, non migliora il controllo del dolore
postoperatorio nelle prime 24 ore dopo LC, rispetto alla
pompa elastomerica analgesica endovenosa.
CONCLUSIONI: Nonostante i dati positivi riscontrati in let-
teratura, le nostre osservazioni non hanno mostrato un
migliore controllo del dolore dopo colecistectomia lapa-
roscopica con l’impiego dell’analgesia intraperitoneale
rispetto a quella endovenosa.

References

1. Johnston DE, Kaplan MM: Pathogenesis and treatment of gall-
stones. N Engl J Med, 1993; 328:412-21.

2. Sanguedolce F, Landriscina M, Ambrosi A, Tartaglia N, Cianci
P, Di Millo M, Carrieri G, Bufo P, Cormio L: Bladder metastases
from breast cancer: managing the unexpected. A Systematic Review.
Urol In, 2018; 101(2):125-31. doi: 10.1159/000481576.

3. Shaffer EA: Epidemiology and risk factors for gallstone disease: Has
the paradigm changed in the 21st century? Curr Gastroenterol Rep,
2005; 7(2):132-40.

4. Soper NJ, Stockmann PT, Dunnegan DL, Ashley SW:
Laparoscopic cholecystectomy. The new gold standard? Arch Surg, 1992;
127:917-21. discussion 921-23.

5. Grace PA, Quereshi A, Coleman J, Keane R, McEntee G, Broe
P, Osborne H, Bouchier-Hayes D: Reduced postoperative hospitaliza-
tion after laparoscopic cholecystectomy. Br J Surg 1991; 78: 160-62.

6. Berggren U, Gordh T, Grama D, Haglund U, Rastad J, Arvidsson
D: Laparoscopic versus open cholecystectomy: Hospitalization, sick leave,
analgesia and trauma responses. Br J Surg 1994; 81: 1362-365.

7. Elhakim M, Amine H, Kamel S, Saad F: Effects of intraperito-
neal lidocaine combined with intravenous or intraperitoneal tenoxicam
on pain relief and bowel recovery after laparoscopic cholecystectomy.
Acta Anaesthesiol Scand, 2000; 44:929-33.

8. Joris J, Thiry E, Paris P, Weerts J, Lamy M: Pain after lapa-
roscopic cholecystectomy: characteristics and effect of intraperitoneal
bupivacaine. Anesth Analg, 1995; 81(2):379-84.

9. Mouton WG, Bessell JR, Millard SH, Baxter PS, Maddern GJ: A
randomized controlled trial assessing the benefit of humidified insufflation
gas during laparoscopic surgery. Surg Endosc, 1999; 13(2):106-08.

10. Mouton WG, Bessell JR, Otten KT, Maddern GJ: Pain after
laparoscopy. Surg Endosc, 1999; 13(5):445-48.

11. Mouton WG, Naef M, Bessell JR, Otten KT, Wagner HE,
Maddern GJ: A randomized controlled trial to determine the effect of
humidified carbon dioxide (CO2 ) insufflation on postoperative pain fol-
lowing thoracoscopic procedures. Surg Endosc, 2001; 15(6):579-81.
Epub 2001 Apr 3.

12. Slim K, Bousquet J, Kwiatkowski F, Lescure G, Pezet D,
Chipponi J: Effect of CO2 gas warming on pain after laparoscopic

Ann. Ital. Chir., 91, 6, 2020 615

Pain control after laparoscopic cholecystectomy. A prospective study.

R
E
A
D
-O

N
L
Y
 C

O
P
Y
 

P
R
IN

T
IN

G
 P

R
O
H
IB

IT
E
D



surgery: A randomized double-blind controlled trial. Surg Endos, 1999;
13(11):1110-04.

13. Neri V, Ambrosi A, Fersini A, Tartaglia N, Valentino TP:
Antegrade dissection in laparoscopic cholecystectomy. JSLS. 2007;
11(2):225-28.

14. Neri V, Ambrosi A, Fersini A, Tartaglia N, Lapolla F: Common
bile duct lithiasis: Therapeutic approach. Ann Ital Chir, 2013;
84(4):405-10.

15. Neri V, Ambrosi A, Fersini A, Tartaglia N, Cianci P, Lapolla
F, Forlano I: Laparoscopic cholecystectomy: Evaluation of liver func-
tion tests. Ann Ital Chir; 85(5):43137.

16. Tartaglia N, Cianci P, Di Lascia A, Fersini A, Ambrosi A, Neri
V: Laparoscopic antegrade cholecystectomy: A standard procedure? Open
Med (Wars). 2016; 11(1):429-432. doi: 10.1515/med-2016-0078.

17. Cianci P, Fersini A, Tartaglia N, Ambrosi A, Neri V: Are the-
re differences between the right and left laparoscopic adrenalectomy?
Our experience. Ann Ital Chir, 2016; 87:242-46.

18. Lin S, Hua J, Xu B, Yang T, He Z, Xu C, Meng H, Zhou
B, Song Z: Comparison of bupivacaine and parecoxib for postopera-
tive pain relief after laparoscopic cholecystectomy: A randomized con-
trolled trial. Int J Clin Exp Med, 2015; 8(8):13824-3829.

19. Saadati K, Razavi MR, Nazemi Salman D, Izadi S: Postoperative
pain reliefafter laparoscopic cholecystectomy: Intraperitoneal sodium
bicarbonate versus normal saline. Gastroenterol Hepatol Bed Bench,
2016; 9(3):189-96.

20. Singla S, Mittal G, Raghav, Mittal RK: Pain management after
laparoscopic cholecystectomy-A randomized prospective trial of low pres-
sure and standard pressure pneumoperitoneum. J Clin Diagn Res,
2014; 8(2):92-4. doi: 10.7860/JCDR/2014/7782.4017.

21. Wallace DH, Serpell MG, Baxter JN, O’Dwyer PJ: Randomized
trial of different insufflation pressures for laparoscopic cholecystectomy.
Br J Surg, 1997; 84(4):455-58.

22. Alexander DJ, Ngoi SS, Lee L, So J, Mak K, Chan S, Goh
PM: Randomized trial of periportal peritoneal bupivacaine for pain
relief after laparoscopic cholecystectomy. Br J Surg, 19, 96;
83(9):12232225.

23. Phelps P, Cakmakkaya OS, Apfel CC, Radke OC: A simple cli-
nical maneuver to reduce laparoscopy-induced shoulder pain: A ran-
domized controlled trial. Obstet Gynecol, 2008; 111(5):1155-160.
doi: 10.1097/AOG.0b013e31816e34b4.

24. Barczynski M, Herman RM: Low pressure pneumoperitoneum
combined with intraperitoneal saline washout for riduction of pain
after laparoscopic cholecystectomy. Surg Endosc, 2004; 18:1368-373.

25. Ra YS, Kim CH, Lee GY, Han JI: The analgesic effect of the
ultrasound-guided transverse abdominis plane block after laparoscopic
cholecystectomy. Korean J Anesthesiol, 2010; 58(4):362-68. doi:
10.4097/kjae.2010.58.4.362.

26. Szental JA, Webb A, Weeraratne C, Campbell A, Sivakumar
H, Leong S: Postoperative pain after laparoscopic cholecystectomy is
not reduced by intraoperative analgesia guided by analgesia nocicep-
tion index (ANI®) monitoring: A randomized clinical trial. Br J
Anaesth, 2015; 114(4):640-45. doi: 10.1093/bja/aeu411.

27. Lauretti GR: Mechanisms of analgesia of intravenous lidocaine.
Rev Bras anestesiol, 2008; 58:280286.

28. Yang SY, Kang H, Choi GJ, Shin HY, Baek CW, Jung YH,

Choi YS: Efficacy of intraperitoneal and intravenous lidocaine on pain
relief after laparoscopic cholecystectomy. J Int Med Res, 2014;
42(2):307-19. doi: 10.1177/0300060513505493.

29. Wu CT, Borel CO, Lee MS, Yu JC, Liou HS, Yi HD, Yang CP:
The interaction effect of perioperative cotreatment with dextromethorphan
and intravenous lidocaine on pain relief and recovery of bowel function
after laparoscopic cholecystectomy. Anesth Analg, 2005; 100(2):448-53.

30. Clarke C, McConachie I, Banner R: Lidocaine infusion as a rescue
analgesic in the perioperative setting. Pain Res Manag, 2008; 13:421-23.

31. Roberts KJ, Gilmour J, Pande R, Nightingale P, Tan LC, Khan
S: Efficacy of intraperitoneal local anaesthetic techniques during lapa-
roscopic cholecystectomy. Surg Endosc, 2011; 25(11):3698-705. doi:
10.1007/s00464-011-1757-3.

32. Jorgensen JO, Gillies RB, Hunt DR, Caplehorn JR, Lumley T:
A simple and effective way to reduce postoperative pain after laparo-
scopic cholecystectomy. Aust N Z J Surg, 1995; 65(7):466-69.

33. Narchi P, Benhamou D, Fernandez H: Intraperitoneal local anae-
sthetic for shourder pain after day-case laparoscopy. Lancet, 1991;
338:1569-570.

34. Sarac AM, Aktan AO, Baykan N, Yegen C, Yalin R: The effect
and timing of local anesthesia in laparoscopic cholecystectomy. Surg
Laparosc Endosc, 1996; 6(5):362-66.

35. Hernández-Palazón J, Tortosa JA, Nuño de la Rosa V, Giménez-
Viudes J, Ramírez G, Robles R: Intraperitoneal application of bupi-
vacaine plus morphine for pain relief after laparoscopic cholecystectomy.
Eur J Anaesthesiol, 2003; 20(11):891-96.

36. Khurana S, Garg K, Grewal A, Kaul TK, Bose A: A compara-
tive study on postoperative pain relief in laparoscopic cholecystectomy:
Intraperitoneal bupivacaine versus combination of bupivacaine and
buprenorphine. Anesth Essays Res, 2016; 10(1):23-8. doi:
10.4103/0259-1162.164731.

37. Feroci F, Kroning KC, Scatizzi M: Effectiveness for pain after
laparoscopic cholecystectomy of 0,5% bupivacaine-soaked Tabotamp pla-
ced in the gallbladder bed: A prospective, randomized, clinical trial.
Surg Endosc, 2009; 23:2214-220.

38. Kahokehr A, Sammour T, Soop M, Hill AG: Intraperitoneal
use of local anaesthetic in laparoscopic cholecystectomy: Systematic review
and metaanalysis of randomized controlled trials. J Hepatobiliary
Pancreas Sci, 2010; 17:637-56.

39. Greib N, Schlotterbeck H, Dow WA, Joshi GP, Geny B,
Diemunsch PA: An evaluation of gas humidifyng devices as a means
of intraperitoneal local anesthetic administration for laparoscopic sur-
gery. Anesth Analg, 2008; 107:549-51.

40. Alkhamesi NA, Peck DH, Lomax D. Darzi AW: Intraperitoneal
aerosolization of bupivacaine reduces postoperative pain in laparosco-
pic surgery: A randomized prospective controlled double-blind clinical
trial. Surg Endosc, 2007; 21:602-06.

41. Bucciero M, Ingelmo PM, Fumagalli R, Noll E, Garbagnati A,
Somaini M, Joshi GP, Vitale G, Giardini V, Diemunsch P:
Intraperitoneal ropivacaine nebulization for pain management after
laparoscopic cholecystectomy: A comparison with intraperitoneal instil-
lation. Anesth Analg, 2001; 113:1266-271.

42. Zimmer PW, McCann MJ and O’Brein MM: Bupivacaine use
in the insuflow device during laparoscopic cholecystectomy: Results of a
prospective randomized double-blind controlled trial. Surg Endosc,
2010; 24:1524.1527.

P. Cianci, et al.

616 Ann. Ital. Chir., 91, 6, 2020 

R
E
A
D
-O

N
L
Y
 C

O
P
Y
 

P
R
IN

T
IN

G
 P

R
O
H
IB

IT
E
D




