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Özet
Amaç: Laparoskopik cerrahi sonrası postoperatif ağrı laparatomiye göre daha hafiftir ve hastalar intraperitoneal lokal anestezik ve 
opioid uygulamalarından fayda görebilir. Çalışmamızda jinekolojik laparoskopik cerrahi uygulanacak hastalarda intraperitoneal uy-
gulanan %0.75’lik ropivakain ve meperidinle kombinasyonun postoperatif analjezi üzerine etkilerini karşılaştırmayı amaçladık.
Gereç ve Yöntem:  Jinekolojik laparoskopi sonunda, randomize çift-kör çalışma protokolüne göre intraperitoneal enjeksiyon uygu-
landı. Hastalar üç gruba ayrıldı: R Grubuna (n=18) %0.75’lik ropivakain 3 mg/kg 200 ml salin içinde; RM Grubuna (n=17) 
%0.75’lik ropivakain 3 mg/kg ve meperidin 50 mg 200 ml salin içinde; K Grubuna (n=18) 200 ml salin trokarla uygulandı. Has-
talara ağrısı olduğunda (VAS 3) diklofenak sodyum ve eğer ağrısı geçmezse 1 mg/kg meperidin i.v. uygulandı.
Bulgular: Ağrı skorları ve analjezik gereksinimi postoperatif ilk bir saat için RM grubunda daha düşük bulundu. Daha sonraki dö-
nemde ağrı skorları tüm gruplar için benzerdi ve 24 saatlik total analjezik tüketimi açısından fark saptanmadı. Her üç grup arasın-
da omuz ağrısı ve yan etkiler yönünden fark saptanmadı. 
Sonuç: Jinekolojik laparoskopik cerrahi sonrası intraperitoneal %0.75’lik ropivakain ile meperidin kombinasyonu ropivakain ya da sa-
line göre postoperatif ilk bir saatte daha düşük ağrı skorları ve analjezik tüketimi sağlamaktadır.

Anahtar sözcükler: İntraperitoneal analjezi; laparoskopi; meperidin; ropivakain.

Summary
Objectives: Postoperative pain after laparoscopic surgery is less intense than after laparotomy and patients may benefit from 
an intraperitoneal injection of local anesthetic and opioids. We aimed to compare intraperitoneal 0.75% ropivacaine with 
0.75% ropivacaine plus meperidine for postoperative analgesia in patients undergoing gynecologic laparoscopy. 
Methods: At the end of gynecologic laparoscopy, in a double-blind, randomized manner, one of the following injections was 
given intraperitoneally. Patients were allocated into three groups: Patients in R Group (n=18) were given 0.75% ropivacaine 
3 mg/kg in 200 mL saline; patients in RM Group (n=17) were given meperidine 50 mg plus 0.75% ropivacaine 3 mg/kg in 
200 mL saline; patients in C Group (n=18) were given 200 mL saline through the trocars. All patients were given diclofenac 
sodium when they had pain (VAS 3) and 1 mg/kg meperidine i.v. was also given when pain persisted. 
Results: The pain scores and analgesic requirements during the first postoperative hour were significantly lower in the RM 
Group than those in the R and C Groups. Beyond that time, the pain scores were similar in all groups and there were no 
differences in total analgesic requirement in 24 h between groups. The three groups were comparable for shoulder pain and 
side effects. 
Conclusion: The intraperitoneal infiltration of 0.75% ropivacaine plus meperidine reduced pain scores and analgesic require-
ment during the first one hour after gynecologic laparoscopy compared with the intraperitoneal infiltration of ropivacaine or 
saline.
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Introduction
Laparoscopic surgery is associated with significantly 
less pain, earlier discharge from the hospital, and 
more rapid convalescence than equivalent procedu-
res performed by mini-laparotomy.[1,2] However, pa-
tients undergoing laparoscopic procedures do ex-
perience postoperative pain, especially in the upper 
and lower abdomen, back, and shoulder regions.[3, 

4] Collins et al.,[5] reported the incidence of posto-
perative abdominal pain after outpatient gyneco-
logic diagnostic laparoscopy to be 61.8%, 71.4%, 
and 55.1% immediately after surgery, at postopera-
tive 24 h and 48 h, respectively. The pain experien-
ced by patients undergoing laparoscopic surgery has 
a visceral component, as a result of surgical hand-
ling and diafragmatic irritation by dissolved carbon 
dioxide and a somatic component due to the holes 
made in the abdominal wall for the trocars.[6] Sho-
ulder pain, which is associated with peritoneal in-
sufflation, especially when shoulder houlders and an 
exaggerated Trendelenburg position have been used 
frequently complicates the postoperative period af-
ter laparoscopic surgery.[7] 
 
The intraperitoneal (IP) administration of local ana-
esthetics (LA) in reducing the intensity of postla-
paroscopic pain is a conflicting subject. Although 
some investigators have reported that the IP deli-
very of LA is an effective method of providing anal-
gesia after laparoscopic surgery,[8,9] other investiga-
tors have not been able to confirm the analgesic ef-
ficacy of IP LA.[10,11] There are many studies on the 
use of IP bupivacaine and lidocaine for postoperati-
ve analgesia. Ropivacaine, an amide local anaesthe-
tic that has similar efficacy to bupivacaine at a large 
dose, also leads to reduced systemic and cardiac to-
xicity.[12,13]  

The peripheral analgesic effects of opioids have been 
investigated in a number of studies.[14-16] Some in-
vestigators reported that the IP administration of 
morphine failed to provide analgesia after laparos-
copy.[14] Peach et al.[17] reported no benefit from the 
IP instillation of  ropivacaine plus meperidine. Ho-
wever, Colbert et al.,[9] reported that the combina-
tion of IP bupivacaine plus IP  meperidine provides 
satisfactory pain relief after laparoscopic tubal liga-
tion. These findings have not been confirmed in a 

larger clinical trial. The aim of this study was to in-
vestigate whether IP ropivacaine or a combination 
of IP ropivacaine and meperidine provide effective 
pain relief after gynecologic laparoscopy and to re-
cord the analgesic profiles.

Material and Methods
The study was approved by our ethics committee, 
and all patients gave their written, informed con-
sent. Fifty-three patients with ASA physical status 
I-II (aged 18-50 years) scheduled to undergo lapa-
roscopic gynecology were included in this prospec-
tive, randomized, placebo-controlled, and double-
blinded study. Criteria for exclusion were: psychi-
atric disease, allergic reactions to opioids or local 
anesthetics, previous history of opioid intake, mor-
bid obesity and severe chronic disease. Patients were 
randomized according to a table of random num-
bers. 

Patients were not premedicated. Anesthetic mana-
gement was standardized. After insertion of an int-
ravenous cannula and placement of routine intrao-
perative monitoring devices such as an electrocar-
diograph, pulse oximetry, capnograph and nonin-
vasive blood pressure monitor, all patients breathed 
100% oxygen before induction of anesthesia. Anest-
hesia was induced with 10 μg/kg atropin, 1 μg/kg 
remifentanil, 2 mg/kg propofol and 0.1 mg/kg ve-
curonium was given to facilitate endotrachael intu-
bation. Anesthesia was maintained with 1−2% end-
tidal sevoflurane in 50% O2-N2O and remifentanil 
infusion. Remifentanil infusion rate of 0.5 μg/kg/
min was maintained for 5 minutes after induction, 
followed by 0.25 μg kg/min until the last surgical 
suture. Vecuronium 0.02 μg/kg was used as neces-
sary. Ventilation was adjusted to maintain end-tidal 
carbondioxide between 34 and 40 mmHg. Surgery 
was conducted in the lithotomy and Trendelenburg 
position. During laparoscopy, intraabdominal pres-
sure was limited to 14 mmHg.  All patients received 
metoclopramide 10 mg i.v. during operation.

At the end of successful gynecologic laparoscopy, 
patients were allocated randomly to one of three 
groups: patients in R Group (n=18) were given 
0.75% ropivacaine 3 mg/kg in 200 mL saline; pa-
tients in RM Group (n=17) were given meperidine 
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50 mg plus 0.75% ropivacaine 3 mg/kg in 200 mL 
saline, and patients in C Group (n=18) were given  
200 mL saline intraperitoneally through the trocars. 
The anesthesiologist and the surgeon administering 
the solutions intraperitoneally through the trocars 
were not informed about the contents of the soluti-
on. Carbondioxide was then evacuated from the pe-
ritoneal cavity. Surgical wounds were not infiltrated 
with local anesthetic solution. Anesthesia was dis-
continued, and neuromuscular blockade was rever-
sed with 0.05 mg/kg neostigmine and 0.01 mg/kg 
atropine at the end of surgery. 

All patients were informed about the visual analog 
scale (VAS) on the day before operation. Postopera-
tive intra-abdominal pain was assessed both at rest 
and on coughing at 30 min, 1 h, 2 h, 6 h, 12 h, and 
24 h. The patients were asked to rate the severity of  
pain via VAS ranging from no pain (0 cm) to the 
worst possible pain (10 cm). A standard postopera-
tive analgesic regimen was used in all patients, with 
non-steroidal anti-inflammatory drugs and meperi-
dine. During the first 24 h postoperatively, all pa-
tients were given (up to every 8 h) diclofenac sodi-
um (Voltaren®, Novartis, Swiss) 75 mg im as neces-
sary (VAS ≥3). Meperidine (Aldolan®, Gerot Phar-
mazeutika GmbH, Austria) 1 mg/kg i.v. was also gi-
ven when pain persisted. In the postoperative peri-

od, the time to first analgesic administration and to-
tal diclofenac sodium and meperidine requirements 
were recorded. The presence of postoperative shoul-
der pain and side effects such as nausea, vomiting, 
headache, pruritus, urinary retention or shivering 
were recorded by an independent investigator blin-
ded to the treatment groups.

Statistical analyses were performed using SPSS 
(SPSS for Windows Release 10.0) statistical packa-
ge. The results are presented as mean ± standard de-
viation, median (range), or frequencies as appropri-
ate. Statistical analysis was performed with ANO-
VA and p<0.05 was considered statistically signifi-
cant. The VAS values were compared between gro-
ups by using the Kruskal-Wallis test followed by the 
Wilcoxon Matched Pairs Rank test. The occurrence 
of postoperative side effects was compared between 
groups by using a χ2 test. 

Results 
In the RM Group, one patient who had conversi-
on to open surgery did not complete the study and 
was excluded. The groups were similar with regard 
to age, height, weight, ASA classification, and dura-
tion of surgery (Table 1). There were no statistically 
significant differences among the groups regarding 

Table 1.	 Patient characteristics and surgical data 

	 Group R (n= 18)	 Group RM (n= 17)	 Group C (n= 18)

Age (year)	 33.1±7.4	 33.8±6.7	 32.4±4.5
Weight (kg)	 66.5±10.4	 64.1±11.4	 63.2±7.2
Height (cm)	 161.6±5.2	 163.7±5.4	 162.3±4.8
ASA (I/II)	 11/7	 12/5	 12/6
Duration of surgery (min)	 92.5±41.1	 98.2±36.5	 100.3±24.5

Values are mean ± SD. There were no significant differences among groups.

Table 2.	 Surgical procedures

	 Group R (n= 18)	 Group RM (n= 17)	 Group C (n= 18)

Salpingectomy (n/%)	 2 / 11.1	 3 / 16.6	 2 / 11.1
Ovarian cystectomy (n/%)	 8 / 44.4	 6 / 33.3	 8 / 44.4
Myomectomy (n/%)	 4 / 22.2	 3 / 16.6	 3 / 16.6
LAVH (n/%)	 4 / 22.2	 5 / 27.7	 5 / 27.7

LAVH: Laparoscopic-assisted vaginal hysterectomy. There were no significant differences among groups.
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(Table 3). The number of patients receiving meperi-
dine treatment in the postoperative period were si-
milar between groups (Table 3) (p>0.05).

No differences in the incidence of nausea, vomiting 
and shoulder pain were observed between R Group, 
RM Group and C Group (p>0.05) (Table 4). The-
re were no cases of shivering, headache, pruritus or 
urinary retention reported in any of the groups. 

Discussion
The results of the present study suggest that the IP 
infiltration of ropivacaine/meperidine was more ef-
fective in reducing pain immediately after operati-
ve laparoscopy when compared with IP ropivacai-

the different types of surgical procedures (Table 2).

Pain scores were highest at 30 min after the laparos-
copic procedure in all groups. There were no signi-
ficant differences between the three groups with re-
gard to pain scores (at rest or on coughing) throug-
hout the study period except in the first postoperati-
ve hour. In the RM Group, pain scores at rest and on 
coughing were lower than those in the R and C Gro-
ups at  postoperative 30 min and 1 h (Figure 1, 2). 

At the end of the first postoperative hour, the amo-
unt of diclofenac sodium required was significantly 
lower in RM Group than in R and C groups (Tab-
le 3) (p <0.05). The total amount of diclofenac sodi-
um consumption in 24 h were similar in all groups 

Table 3.	 Analgesic requirements 

	 Group R (n= 18)	 Group RM (n= 17)	 Group C (n= 18)

Diclofenac sodium in 1h (mg)	 62.5±28.7	 35.2±31.5*	 70.8±17.6
Diclofenac sodium in 24h (mg)	 108.3±46.1	 88.2±29.4	 125±62.9
Meperidine in 24h (n)	 4 (22.2%)	 3 (17.6%)	 8 (44.4%)
Values are mean ±SD or number of patients n (%). * p<0.05, Group RM versus Group R and Group C.

Table 4.	 Postoperative characteristics and side effects.

	 Group R (n= 18)	 Group RM (n= 17)	 Group C (n= 18)

Nausea 	 6 (33.3%)	 7 (38.8%)	 9 (50.%)
Vomiting 	 2 (11.1%)	 2 (11.1%)	 3 (16.6%)
Shoulder pain 	 9 (50%)	 10 (59%)	 11 (61%)
Values are number of patients n (%) or mean ±SD. There were no significant differences among groups in the overall incidence of side effects.
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ne alone or IP saline, but the effect was not seen be-
yond one hour. The pain scores and analgesic requ-
irement in the RM Group were lower than those in 
the R and C groups during the first hour after sur-
gery, but cumulative analgesic consumption in 24 
h was similar in all groups. This suggests that, alt-
hough IP injection of ropivacaine/meperidine has 
some effect on postoperative pain, it remains a weak 
analgesic technique.

Bisgaard et al.,[18] suggested that pain after laparos-
copic cholecystectomy was divided into three com-
ponents: incisional pain, which dominated over vis-
ceral pain, which in turn dominated over shoulder 
pain. Several investigators have reported that the 
visceral pain experienced after laparoscopic cholecy-
stectomy can be theoretically blocked by IP infiltra-
tion.[19] In the present study, IP infiltration with ro-
pivacaine or ropivacaine plus meperidine was found 
to ineffective in preventing visceral pain after gyne-
cologic laparoscopy beyond one hour. The results of 
the present study seem to be in accordance with the 
findings of Bisgaard et al.,[18] who reported that IP 
infiltration of local anaesthetics or opioids is ineffec-
tive in blocking incisional pain.

The efficacy of IP local anaesthetic infiltration has 
been demonstrated in numerous studies on laparos-
copic cholecystectomy, but there is no consensus re-
garding the dose, concentration, site and manner of 
administration.[9,10,13,16] Although the IP administra-
tion of bupivacaine 50-150 mg was found to be ef-
fective in preventing postoperative pain after lapa-
roscopic cholecystectomy in some studies,[6,20] there 
are others who reported IP bupivacaine to be inef-
ficient for analgesia after laparoscopic cholecystec-
tomy.[10,21] Scheinin et al.,[21] reported that IP instil-
lation of 0.15% bupivacaine 150 mg at the end of 
surgery had no effect on pain after laparoscopic cho-
lecystectomy. Joris et al.,[10] investigated the effects 
of administering 0.125% bupivacaine (80 mL) or 
saline (80 mL) intraperitoneally at the end of lapa-
roscopic cholecystectomy. The investigators repor-
ted IP bupivacaine to be ineffective for treating pain 
after laparoscopic cholecystectomy.  

In gynecologic laparoscopy, decreased postoperati-
ve pain scores after IP local anesthetic administra-
tion have been reported.[8,22,23] Here as well, howe-

ver, the mode of  administration lacks standardizati-
on, e.g., infiltration on the trajectory of the trocars, 
infiltration of the uterine tubes, and peritoneal ins-
tillation before and after insufflation. Goldstein et 
al.,[7] reported that the IP instillation of 20 mL of 
either 0.5% bupivacaine or 0.75% ropivacaine pre-
vented postoperative pain and decreased the need 
for postoperative analgesia, when compared with 
placebo in patients undergoing laparoscopic gyne-
cologic surgery. Callesen et al.,[23] combined port 
site and mesosalpinx infiltration and peritoneal ins-
tillation by using 285 mg of ropivacaine (50 mL) in 
a double-blinded, randomized, placebo-controlled 
study on 80 patients undergoing laparoscopic tu-
bal sterilization. The investigators demonstrated sig-
nificant improvement of pain scores over the first 8 
h on coughing and during mobilization in the ro-
pivacaine group when compared with the placebo 
group. In contrast with the studies mentioned abo-
ve, we used relatively higher volumes of IP infiltra-
tion (3 mg/kg ropivacaine in 200 mL saline). Sin-
ce there is a close relationship between the concent-
ration of a local anaesthetic acting on a nerve and 
the degree of conduction blockade that occurs, fai-
lure of the technique in the present study could be 
due to the low concentration of ropivacaine. Hig-
her volumes of IP local anaesthetic infiltration have 
also been used in some studies, such as the study by 
Maestroni et al.,[24] in which 5 mg/kg ropivacaine in 
200 mL saline or placebo was administered intrape-
ritoneally before creation of the pneumoperitoneum 
for laparoscopic cholecystectomy. The investigators 
found decreased postoperative pain scores with the 
preemptive administration of IP ropivacaine when 
compared with IP saline. In this study, unlike the 
study by Maestroni et al.,[24] where IP local anesthe-
tic was given preemptively, 3 mg/kg ropivacaine was 
administered through the trocars into the peritone-
al cavity at the end of surgery.

The opioid chosen for this study was meperidine, 
rather than morphine or fentanyl, because of the 
dual local anesthetic and analgesic properties of me-
peridine. The effects of meperidine appear to be 
produced by its actions on two independent path-
ways: the opioid receptor pathways, which subser-
ve analgesic action, and the sodium channels, which 
subserve local anesthetic action. These local anest-
hetic actions appear to be independent of its opio-
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id analgesic activity when administered topically in 
the subarachnoid space, epidurally, or on exposed 
nerve in experimental studies. After IP administra-
tion, meperidine is absorbed from the peritoneal ca-
vity and has a central analgesic action. The speed of 
absorption and the rapidity of onset of action when 
administered by this route are uncertain in patients 
undergoing laparoscopy.[9] Colbert et al.,[9] reported 
that the combination of IP bupivacaine plus IP me-
peridine achieved adequate pain relief after laparos-
copic tubal ligation. These authors suggested that 
the observed analgesia was probably produced by 
the local anesthetic effect of meperidine observed 
both in vitro and in vivo. In the present study, the 
lower pain scores and analgesic requirement in the 
RM Group than those in the R and C Groups du-
ring the first hour after surgery suggest that mepe-
ridine was effective as an opioid in preventing early 
postoperative pain. 

Shoulder pain may occur in as many as 63% or as 
few as 35% of patients undergoing laparoscopic sur-
gery.[3] The prolonged presence of shoulder tip pain 
suggests excitation of the phrenic nerve. This pain is 
present often after laparoscopy associated with per-
sistent pnemoperitoneum, sometimes for as long 
as three days. There is a statistically significant cor-
relation between the width of the gas bubble and 
pain score, and this can be reduced by aspiration of 
the gas under the diaphragm, the use of a gas dra-
in or application of local anaesthesia under the di-
aphgram under direct vision, through an irrigation 
device or through a sub-phrenic catheter.[3] The in-
cidence of  shoulder pain was found to be 50-75% 
in the present study, where the gas under the diaph-
ragm was repeatedly suctioned. 

We did not observe any side-effects attributable to 
the local anesthetic, such as shivering, nausea, dizzi-
ness, confusion, seizures or cardiac arryhthmias. The  
plasma concentrations of local anesthetic were not 
measured, but the doses of ropivacaine used in our 
study were lower than those thought to cause syste-
mic toxicity. Some reports have shown the range of 
mean plasma concentration to be 2.93-3.76 μg/mL 
after the IP administration of 150-300 mg plain ro-
pivacaine.[19] Maestroni et al.,[24] found the lowest 
plasma concentration of ropivacaine to be 0.35 μg/
mL at 15 min  and the highest plasma concentrati-

on of ropivacaine to be 2.2 μg/mL at 2 h after ad-
ministering 5 mg/kg ropivacaine in 200 mL saline 
through the IP route in patients undergoing lapa-
roscopic cholecystectomy. Labaille et al.,[19] reported 
no systemic toxicity after the IP administration of 
300 mg ropivacaine in patients undergoing laparos-
copic cholecystectomy and similar to our study, no 
plasma concentrations were determined.

In summary, the IP infiltration of 7.5% ropivacaine 
plus meperidine reduced pain scores and analgesic 
requirement during the first one hour after gyneco-
logic laparoscopy compared with the IP infiltration 
of ropivacaine or saline. Although the present study 
failed to show the efficacy of IP ropivacaine or ropi-
vacaine plus meperidine in preventing postoperative 
pain beyond one hour, further research is needed to 
evaluate the timing and the localization of IP anal-
gesia for gynecologic laparoscopy.  

References 
1.	 Barkun JS, Barkun AN, Sampalis JS, Fried G, Taylor B, Wexler 

MJ, et al. Randomised controlled trial of laparoscopic ver-
sus mini cholecystectomy. The McGill Gallstone Treatment 
Group. Lancet 1992;340(8828):1116-9.

2.	 Smith I. Anesthesia for laparoscopy with emphasis on 
outpatient laparoscopy. Anesthesiol Clin North America 
2001;19(1):21-41.

3.	 Alexander JI. Pain after laparoscopy. Br J Anaesth 
1997;79(3):369-78.

4.	 Mouton WG, Bessell JR, Otten KT, Maddern GJ. Pain after 
laparoscopy. Surg Endosc 1999;13(5):445-8.

5.	 Collins KM, Docherty PW, Plantevin OM. Postoperative 
morbidity following gynaecological outpatient 
laparoscopy. A reappraisal of the service. Anaesthesia 
1984;39(8):819-22.

6.	 Pasqualucci A, de Angelis V, Contardo R, Colò F, Terrosu G, 
Donini A, et al. Preemptive analgesia: intraperitoneal local 
anesthetic in laparoscopic cholecystectomy. A randomized, 
double-blind, placebo-controlled study. Anesthesiology 
1996;85(1):11-20.

7.	 Goldstein A, Grimault P, Henique A, Keller M, Fortin A, Darai 
E. Preventing postoperative pain by local anesthetic instilla-
tion after laparoscopic gynecologic surgery: a placebo-con-
trolled comparison of bupivacaine and ropivacaine. Anesth 
Analg 2000;91(2):403-7.

8.	 Narchi P, Benhamou D, Fernandez H. Intraperitoneal local 
anaesthetic for shoulder pain after day-case laparoscopy. 
Lancet 1991;338(8782-8783):1569-70.

9.	 Colbert ST, Moran K, O’Hanlon DM, Chambers F, Moriarty DC, 
Blunnie WP. An assessment of the value of intraperitoneal 
meperidine for analgesia postlaparoscopic tubal ligation. 
Anesth Analg 2000;91(3):667-70.

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



 AĞRI

NİSAN - APRIL  201262

84.
11.	 Raetzell M, Maier C, Schröder D, Wulf H. Intraperitoneal ap-

plication of bupivacaine during laparoscopic cholecystecto-
my--risk or benefit? Anesth Analg 1995;81(5):967-72.

12.	 Stienstra R. The place of ropivacaine in anesthesia. Acta An-
aesthesiol Belg 2003;54(2):141-8.

13.	 Knudsen K, Beckman Suurküla M, Blomberg S, Sjövall J, Ed-
vardsson N. Central nervous and cardiovascular effects of i.v. 
infusions of ropivacaine, bupivacaine and placebo in volun-
teers. Br J Anaesth 1997;78(5):507-14.

14.	 Schulte-Steinberg H, Weninger E, Jokisch D, Hofstetter B, 
Misera A, Lange V, et al. Intraperitoneal versus interpleural 
morphine or bupivacaine for pain after laparoscopic chole-
cystectomy. Anesthesiology 1995;82(3):634-40.

15.	 Power I, Brown DT, Wildsmith JA. The effect of fentanyl, me-
peridine and diamorphine on nerve conduction in vitro. Reg 
Anesth 1991;16(4):204-8.

16.	 Armstrong PJ, Morton CP, Nimmo AF. Pethidine has a local 
anaesthetic action on peripheral nerves in vivo. Addition to 
prilocaine 0.25% for intravenous regional anaesthesia in vol-
unteers. Anaesthesia 1993;48(5):382-6.

17.	 Paech MJ, Ilett KF, Hackett LP, Page-Sharp M, Parsons RW. Dis-
position and clinical outcome after intraperitoneal meperi-
dine and ropivacaine administration during laparoscopic 
surgery. Anesth Analg 2008;106(1):278-86.

18.	 Bisgaard T, Klarskov B, Kristiansen VB, Callesen T, Schulze S, 

Kehlet H, et al. Multi-regional local anesthetic infiltration 
during laparoscopic cholecystectomy in patients receiv-
ing prophylactic multi-modal analgesia: a randomized, 
double-blinded, placebo-controlled study. Anesth Analg 
1999;89(4):1017-24.

19.	 Labaille T, Mazoit JX, Paqueron X, Franco D, Benhamou D. 
The clinical efficacy and pharmacokinetics of intraperitoneal 
ropivacaine for laparoscopic cholecystectomy. Anesth Analg 
2002;94(1):100-5.

20.	 Mraović B, Jurisić T, Kogler-Majeric V, Sustic A. Intraperitoneal 
bupivacaine for analgesia after laparoscopic cholecystecto-
my. Acta Anaesthesiol Scand 1997;41(2):193-6.

21.	 Scheinin B, Kellokumpu I, Lindgren L, Haglund C, Rosen-
berg PH. Effect of intraperitoneal bupivacaine on pain after 
laparoscopic cholecystectomy. Acta Anaesthesiol Scand 
1995;39(2):195-8.

22.	 Loughney AD, Sarma V, Ryall EA. Intraperitoneal bupivacaine 
for the relief of pain following day case laparoscopy. Br J Ob-
stet Gynaecol 1994;101(5):449-51.

23.	 Callesen T, Hjort D, Mogensen T, Schouenborg L, Nielsen D, 
Reventlid H, et al. Combined field block and i.p. instillation of 
ropivacaine for pain management after laparoscopic steril-
ization. Br J Anaesth 1999;82(4):586-90.

24.	 Maestroni U, Sortini D, Devito C, Pour Morad Kohan Brunaldi 
F, Anania G, Pavanelli L, et al. A new method of preemptive 
analgesia in laparoscopic cholecystectomy. Surg Endosc 
2002;16(9):1336-40.


