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ABSTRACT

Purpose: We compared the effects of local levobupivacaine infiltration, intravenous
paracetamol, intravenous lornoxicam treatments on postoperative analgesia in pa-
tients submitted to transperitoneal laparoscopic renal and adrenal surgery.

Materials and Methods: Sixty adult patients 26 and 70 years who underwent laparos-
copic renal and adrenal surgery were randomized into three groups with 20 patients
each: Group 1 received local 20mL of levobupivacaine 0.25% infiltration to the trocar
incisions before skin closure. In group 2, 1g paracetamol was given to the patients
intravenously 30 minutes before extubation and 5g paracetamol was given intrave-
noulsy in the 24 postoperative period. In group 3, 8mg lornoxicam i.v. was given 30
minutes before extubation and 8mg lornoxicam i.v. was given in the 24 postoperative
period. In the postoperative period, pain scores, cumulative tramadol, and additional
pethidine consumption were evaluated.

Results: Postoperative pain scores significantly reduced in each group (p < 0.05). Al-
though pain levels of the groups were not significantly different at 1, 2, 4, 8, 12 and 24
hours postoperatively, cumulative tramadol consumptions were higher in group 1 than
the others. (Group 1 = 370.6 + 121.6mg, Group 2: 220.9 + 92.5mg, Group 3 = 240.7
+ 100.4mg.) (p < 0.005). The average dose of pethidine administered was significantly
lower in groups 2 and 3 compared with group 1 (Group 1: 145mg, Group 2: 100mg,
Group 3: 100mg) (p = 0.024).

Conclusions: Levobupivacaine treated group required significantly more intravenous
tramadol when compared with paracetamol and lornoxicam groups in patients submit-
ted to transperitoneal laparoscopic renal and adrenal surgery.
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INTRODUCTION

Since the first laparoscopic nephrectomy
performed in 1991 by Clayman and associates (1),
laparoscopic surgery has been applied successfully
in various urological operations. Laparoscopic re-
nal and adrenal surgeries including radical/simple

nephrectomy, partial nephrectomy, nephroure-
terectomy, pyeloplasty, adrenalectomy, have de-
monstrated success rates comparable to those of
open surgery, with lower postoperative morbidity
including faster recovery time, shorter hospital
stay, less pain, and in some cases, fewer complica-
tions (2,3). Despite the minimally invasive nature
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of these operations, postoperative pain in patients
undergoing laparoscopic procedures may be subs-
tantial and limit an otherwise expeditious reco-
very. Several postoperative pain managements
with additive and synergic drugs aim to provide
adequate analgesia.

The objective of the present study was to
compare the efficacies of intravenous paraceta-
mol, intravenous lornoxicam and levobupivacaine
infiltration into the incisional trocar sites thera-
pies on postoperative analgesia in patients sub-
mitted to transperitoneal laparoscopic renal and
adrenal surgery.

MATERIAL AND METHODS

This study was approved by the Institutio-
nal Review Board (Registration # 10/43) and each
patient’s consent for the use of their information
was taken in a written form. Between September
2010 and October 2011, 60 adult ASA I-III physi-
cal status patients (32 male and 28 female) with
a mean age of 48.1 years (range; 26 to 70) who
underwent transperitoneal laparoscopic renal and
adrenal surgery were included in this study. Of
the patients in the present study, 6 patients un-
derwent renal cyst decortication (Left: 2, Right: 4),
9 patients underwent simple nephrectomy (Left:
4, Right: 5), 12 patients underwent adrenalectomy
(Left: 5, Right: 7) and 33 patients underwent ra-
dical nephrectomy (Left: 21, Right: 12). Standard
transperitoneal laparoscopic procedures with a
3-trocar technique for left side and 4-trocar tech-
nique (except for renal cyst decortication) for right
side was performed in all patients in a 450 semi-
-flank position (4). CO2 pneumoperitoneum at a
maximum pressure of 14 mmHg was maintained.
The intact kidney specimens were removed from
the umbilical trocar site using peri-umbilical inci-
sion in patients who underwent simple and radical
nephrectomy. Also, the intact adrenal specimens
were removed from the working trocar sites in pa-
tients who underwent adrenalectomy. The excised
cyst walls were removed via working trocar. We
installed Jackson-Pratt drain at the end of all ope-
rations. All operations were performed or supervi-
sed by one of us (A.T.) at a single institution.

The patients were randomized into three
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groups with 20 patients each: Group 1 patients
received local 20mL of levobupivacaine 0.25%
(Chirocaine™, Abbott) infiltration to the trocar
incisions before skin closure. All injections were
performed under direct vision into the region of
the fascia and preperitoneal tissue at the trocar
sites. The infiltration volume was divided equally
among the trocar sites. In group 2, 1g paracetamol
(Perfalgan™, Bristol MS) was given to the patients
intravenously 30 minutes before extubation and
5g paracetamol (Perfalgan™, Bristol MS) was given
intravenoulsy in the next 24 postoperative hours.
In group 3, lornoxicam (Xefo™, Nycomed) 8mg i.v.
was given 30 minutes before extubation and 8mg.
lornoxicam i.v. was given in the 24 hours posto-
perative period. The study drugs were prepared by
our anaesthesiologist (A.P.). Randomization was
performed by drawing the allocation group code
from a sealed envelope.

During the operation, all patients were
monitored with electrocardiograph, peripheral
oxygen saturation, non-invasive systemic blood
pressure, end-tidal carbon dioxide partial pressu-
re. Anaesthetic induction and management were
standardized. Haemodynamic and ventilatory pa-
rameters were recorded every 5 min. All patients
were extubated on the operating table and admit-
ted to the recovery room. Pain was measured by
means of a 10-point visual analogue scale (VAS)
ranging from O (no pain) to 10 (severest pain ever
experienced) immediately after admittance to the
recovery room (time 0), and at postoperative inter-
vals of 1, 2, 4, 12 and 24 hours. Pain scores were
reported as pain at rest. If the patient reported a
range for the pain score, i.e 6 to 7, the higher score
was recorded. The evaluation of pain scores of our
patients was made by one of us (M.B.).

Postoperatively all patients were treated
with a patient controlled analgesia (PCA) device
(Abbott Life Care PCA Plus Infuser, Abbott La-
oratories, Chicago, USA) for pain control using
tramadol HCl (Contramal™, Abdi Ibrahim). The
PCA technique and the VAS were explained to the
patients during the preoperatively. Patients were
connected to the PCA device on arrival to reco-
very room. The PCA solution contained trama-
dol 2mg/ml. The administration variables were as
follows: initial dose 25 - 100mg; incremental dose
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until achieve VAS score < 4 , tramadol was given
at 5 minutes intervals and each time 25mg; PCA
device has set :10mg; lockout interval, 15 min.;
4 hours limit, 150mg; and no basal infusion. The
PCA unit was discontinued after 24 hours. The
cumulative tramadol consumption was recorded
into the PCA device’s memory. If the VAS was su-
perior to 4, pethidine (Aldolan™, Liba) 50mg i.m.
was administered, maximal every 4 hours. The
amount of postoperative parenteral pethidine (Al-
dolan™, Liba) medication was recorded.

In the present study, we also assessed qua-
lity of recovery using Quality of Recovery Score
Scale (5). This score was evaluated at postoperati-
ve 24th hours by our anaesthesiologist (A.P.).

Patients, the data collector, all patient ca-
regivers and those who assessed postoperative
VAS score and Quality of Recovery Scale score
were blinded to treatment assignment.

Exclusion criteria

The patients who could not be able to as-
certain the scale, with previous abdominal surgery
history, alcohol and/or drug abuse, allergic reac-
tion history to local anaesthetic agents, history of
gastric ulcer, bleeding diathesis, abnormal liver
and renal functional tests were not included in the
study.

Statistical analysis

Statistical analysis was performed by Sta-
tistical Packet for Social Sciences (SPSS, Chicago,
I1, USA) version 13.0 for Windows. The data were
analyzed and compared using the repeated mea-
sure variance analysis, one-way ANOVA test, chi-
-square test and Fisher’s exact test. A p value less
than 0.05 was considered significant.

RESULTS

The demographic, preoperative and pos-
toperative parameters were similar among the
groups (Table-1). Postoperative pain severity of
the patients significantly decreased in each group
at recovery room (time 0) and postoperative 1st,
2nd, 4th, 12th and 24th hour (repeated measured
variance analysis, p < 0.001). However, the reduc-
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tion of postoperative VAS scores was in all times
similar among the groups (repeated measured va-
riance analysis, test, p = 0.466) (Table-2).

The calculated cumulative tramadol con-
sumptions at 24th hours per kilogram were 370.6 +
121.6mg, 220.9 + 92.5mg and 240.7 + 110.4mg in
groups 1, 2 and 3, respectively. We found signifi-
cant differences in relation to tramadol consump-
tion between groups 1 and 2 and groups 1 and 3
(one-way ANOVA test, p < 0.001). Nevertheless,
we did not find significant differences between
groups 2 and 3 (one-way ANOVA test, p > 0.05).
The percentage of patients in need of pethidine
were 5 (33%), 2 (13%), and 2 (13%) in groups 1, 2
and 3, respectively. The average dose of pethidine
administered was significantly lower in groups 2
and 3 compared with group 1 (group 1: 145 mg,
group 2: 100mg, group 3: 100mg), (one-way ANO-
VA test, p = 0.024).

In the postoperative period, 3 patients
had nausea and no patient vomited in group 1.
In group 2, 5 patients had nausea and 1 patient
vomited. In group 3, 6 patients had nausea and 1
patient vomited (one-way ANOVA test, p = 0.612).
There were no undesirable events in any group.

The Quality of Recovery Scale scores did not
significantly different among the groups (Table-3).

DISCUSSION

One of the major benefits of laparoscopic
techniques compared with standard open sur-
gery is the reduction of postoperative pain. Ne-
vertheless, it is recognized that the skin and fas-
cial incisions through which laparoscopic trocars
are inserted can still lead to significant degree of
pain in postoperative period (6). Effective anal-
gesic therapy is an important component of pos-
toperative follow-up. For this reason, opioids are
the most preferable analgesic agents during early
postoperative period after laparoscopy. However,
opioids could cause some serious adverse effects
such as over sedation, depression of respiration
and gastrointestinal motility, nausea, urticaria
and vomiting (7,8). To continue to improve the
patient experience with laparoscopy and to mini-
mize the opioid analgesia required after surgery,
some additive and synergic drugs such local ana-
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esthesia infiltration through incisional trocar sites,
parenteral non-steroidal anti-inflammatory drugs
(NSAID), parenteral paracetamol, and intraperito-
neal local anaesthesia instillation are used in pain
management after laparoscopic surgery (9).

Intravenous paracetamol is a fast and
effective drug that could support the effects of
opioids with fewer side effects such as NSAID
which cause gastrointestinal bleeding and renal
insufficiency. The analgesic action mechanism of

Table 1 - Patient characteristics, operative and postoperative details.

Parameters Group 1 Group 2 Group 3 p value
(n=20) (n=20) (n=20)
Age (years) 47.4£10.5 49.4+13.2 48.3+15.9 0.808*
Gender (Male/Female) 11/9 11/9 10/10 0.935**
Body mass index (kg/m?) 27 28 28 0.536*
Duration of surgery (min) 128.8+68 135.451 134.6+57.6 0.564*
Type of surgery (RCD/SN/A/RN) 2/4/4/10 2/2/4/12 2/3/4/11 0.993***
Lenght of stay (d) 2.2+1.2 1.9+1.8 2+1.4 0.426*
*One way-ANOVA test; ** chi-square test; *** Fisher’s exact test.
Variables indicated as mean + standard deviation.
RCD = Renal cyst decortication; SN = Simple nephrectomy; A = Adrenalectomy; RN = Radical nephrectomy
Table 2 - Mean postoperative visual analogue scale scores.
POSTOPERATIVE TIME Group 1 Group 2 Group 3
(n=20) (n=20) (n=20)
0 min 7.4 (0-10) 6.8 (0-9) 7.0 (0-10)
1 hour 4.3 (3-7) 3.6 (1-7) 4.0 (1-8)
2 hours 3.9 (2-6) 2.7 (0-6) 3.2 (0-8)
4 hours 3.1 (0-8) 2.7 (0-6) 2.6 (0-7)
12 hours 2.4 (0-6) 2.1 (0-5) 2.0 (0-5)
24 hours 2.0 (0-4) 2.1 (0-5) 1.9 (0-3)
p value* <0.001 <0.001 <0.001
*Repeated measured variance analysis.
Minimum and maximum values are indicated in parenthesis.
Table 3 - Mean Quality of Recovery Scale scores.
Parameter Group 1 Group 2 Group 3 p value*
(n=20) (n=20) (n=20)
Quality of Recovery Scale score 14.4 (13-16) 15.5 (13-17) 15.9 (13-18) 0.385

*One way-ANOVA test.
Minimum and maximum values are indicated in parenthesis.
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paracetamol has not been well defined yet there
are some publications about its anti-nociceptive
effects. The analgesic effects could be correlated
with ratio and amount of the active metabolite of
paracetamol (9-11).

Lornoxicam is a NSAID belonging to the
enolic acid. It inhibits cyclooxygenase 1 and 2
enzymes (12). In the treatment of postoperative
pain, lornoxicam has been shown to be as effec-
tive as pethidine (12), morphine (13), and trama-
dol (14,15). Moreover, in the postoperative pain
management, lornoxicam has been well tolerated.
Its short plasma half-life (approximately 4 hours)
may provide advantages over other NSAIDs which
have been linked to a high incidence of adverse
effects (12-15).

The ease of use and safety of local anaes-
thetics is well recognized. The main advantage of
local anaesthetic agents is that they do not have
the adverse effects of systemically administered
opioids. Local anaesthetic agents are commonly
administered in abdominal surgery by skin infil-
tration or epidural administration, blocking so-
matic afferents and providing significant benefits
in reducing postoperative pain and improving re-
covery (16). Levobupivacaine which is a long-ac-
ting local anaesthetic agent reversibly blocks the
transmission of action potential in sensory, motor
and symphatetic nervous fibers by inhibiting the
passage of sodium through voltage-sensitive ion
channels in the neuronal membrane (17). In some
laparoscopic procedures, subcutaneous infiltration
and intraperitoneal instillation of levobupivacaine
have been the subject of several published studies
(18-20).

Previous researches have mainly examined
the efficacy of paracetamol, NSAIDs, and local
anesthetic agents in reducing pain after laparos-
copic cholecystectomy (LC). However, little atten-
tion has been paid to understanding the effects
of these agents following urologic laparoscopic
surgery. In the literature, some studies assessed
the benefit of paracetamol treatment after LC. In
a recent study, the authors studied the efficacy of
paracetamol or valdecoxib after LC. The authors
reported that paracetamol is as effective as valde-
coxib for pain after LC. The effect of dexametha-
sone was similar in paracetamol and valdecoxib
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patients (21). In another recent study, the effect of
intravenous paracetamol treatment on early pos-
toperative analgesia and recovery characteristics
after LC have been assessed (22). In this study, 40
patients underwent LC and were randomly divided
into two equal groups. In the first group, 1g intra-
venous paracetamol was given to the patients after
intubation 15 minutes before the surgery started.
One-hundred ml saline was infused intravenously
for the control group in 15 minutes. According to
the results, verbal and visual pain scores of the
paracetamol group were significantly lower than
the other group. Furthermore, first morphine re-
quirement and total administered morphine dose
and the length of stay in the recovery room were
significantly decreased in paracetamol group. The
authors concluded that beside its effective analge-
sic properties, paracetamol administration during
per-operative period supports effective and fas-
ter recovery. These two studies mentioned above
show that paracetamol seems to be a good option
for pain control after laparoscopic surgery.
Several studies have documented lornoxi-
cam and other NSAIDs efficacy for the manage-
ment of postoperative pain after laparoscopic sur-
gery. In a study by Papadima and associates, they
compared the efficacy of lornoxicam vs. pareco-
xib (cyclooxygenase-2 enzyme inhibitor) for pain
control after LC (23). In this study, 76 patients
were randomized to receive before induction pa-
recoxib 40mg i.v., lornoxicam 8mg i.v. or placebo.
They stated that parecoxib and lornoxicam were
equianalgesic and both were more efficacious
than placebo for pain control after LC. In another
study, the authors reported that pre-operatively
administered lornoxicam 16mg i.v. significantly
prolonged the first morphine demand time and re-
duced postoperative morphine consumption when
compared with tenoxicam 40mg i.v. after LC (24).
Instilling long acting local anaesthesia into
the laparoscopic trocar incisional sites has been su-
pported for LC, laparoscopic appendectomy, diag-
nostic gynecologic laparoscopy and laparoscopic
renal/adrenal surgery. In a study by Herkanwal et
al., a total of 72 patients underwent transperito-
neal laparoscopic renal and adrenal surgery and
were randomly assigned to the treatment (0.5%
bupivacaine) or placebo (0.9% saline) arms (25).
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Trocar and hand assisted port sites were infiltrated
at the end of the procedure. The authors concluded
that at the outset of transperitoneal laparoscopic re-
nal and adrenal surgery, trocar site and other inci-
sion infiltration with long acting local anaesthesia
decreases postoperative parenteral opioid require-
ments compared with placebo controls. In another
study, 57 patients scheduled for LC were randomly
assigned to receive local infiltration with 0.9% sa-
line solution (n = 18), ropivacaine 1% (n = 20)
and levobupivacaine 0.5% (n = 19) (18). The local
anaesthetic was administered prior to trocar pla-
cement, using the same technique and delivering
the same volume (20ml) for all three groups. The
authors stated that local tissue infiltration with
levobupivacaine was more effective than ropiva-
caine in reducing the postoperative pain associa-
ted with LC. Louizos and co-workers reported that
pre-incisional levobupivacaine 0.25% infiltration
significantly reduced postoperative pain after LC
(19). Conversely, Savaris et al. reported that the
use of pre-incisional local injection of levobupi-
vacaine 0.5% in the trocar sites was not superior
to placebo to reduce pain after laparoscopic tu-
bal ligation (26). A most recent review reported
that preemptive incisional local anaesthetic was
superior to placebo with regards to postoperative
pain control. The authors stated that timing of ad-
ministration (prior to actual skin incision or late
infiltration) was not significant for impact of local
analgesia (27).

To our knowledge no comparison of the
efficacy of intravenous paracetamol, intravenous
lornoxicam and levobupivacaine infiltration into
the trocar sites for pain control after transperito-
neal laparoscopic renal and adrenal surgery has
been published. Our data suggest that postoperati-
ve pain degree of the patients significantly decre-
ased in the groups. This result has not surprised
us and it was consistent with the literature. In the
present study, the reduction of postoperative VAS
scores was similar among the groups. Because
all patients were allowed to receive tramadol via
PCA device for autonomous pain control, it was
not expected that pain scores would vary among
the groups. We found the levobupivacaine treated
patients required significantly more intravenous
tramadol via PCA device and additional pethidine
administration when compared with paracetamol
and lornoxicam groups. The amounts of tramadol

and pethidine consumptions did not differ betwe-
en paracetamol and lornoxicam groups. Although
the study did not address the ideal timing of tro-
car site infiltration, late infiltration of levobupi-
vacaine might be associated with high amounts
of tramadol consumption and additional pethidine
requirements in our patients.

CONCLUSIONS

In the light of results, intravenously pa-
racetamol and lornoxicam administration see-
ms equianalgesic and both are more efficacious
than levobupivacaine infiltration without serious
adverse effects for pain control after transperito-
neal laparoscopic renal and adrenal surgery. Our
results show that both parenteral paracetamol and
parenteral lornoxicam therapies could be chosen
as options in patient treated with upper urinary
tract transperitoneal laparoscopic surgery. We be-
lieve that this issue should be studied further with
more patients.

CONFLICT OF INTEREST
None declared.

REFERENCES

1. Clayman RV, Kavoussi LR, Soper NJ, Dierks SM, Meretyk
S, Darcy MD, et al.: Laparoscopic nephrectomy: initial case
report. J Urol. 1991;146:278-82.

2. Dunn MD, Shalhav AL, McDougall EM, Clayman RV:
Laparoscopic nephrectomy and nephroureterectomy for
renal and upper tract transitional cell cancer. Semin Laparosc
Surg. 2000;7:200-10.

3. Gill IS, Matin SF, Desai MM, Kaouk JH, Steinberg A, Mascha
E, et al.: Comparative analysis of laparoscopic versus open
partial nephrectomy for renal tumors in 200 patients. J Urol.
2003;170:64-8.

4. Duchene DA, Anderson K, Cadeddu JA: Laparoscopic radical
nephectomy. In: Bishoff JT, Kavoussi LR (eds). Atlas of
Laparoscopic Urologic Surgery. Philadelphia, Saunders;
2007; p.70.

5. Myles PS, Hunt JO, Nightingale CE, Fletcher H, Beh T, Tanil
D, et al. Development and psychometric testing of a quality
of recovery score after general anesthesia and surgery in
adults. Anesth Analg. 1999;88:83-90.

6. Bisgaard T, Kehlet H, Rosenberg J: Pain and convalescence
after  laparoscopic  cholecystectomy. Eur J  Surg.
2001;167:84-96.

674



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

IBJU | PAIN MANAGEMENT IN LAPAROSCOPY

White PF: The role of non-opioid analgesic techniques in
the management of pain after ambulatory surgery. Anesth
Analg. 2002;94:577-85.

Bisgaard T. Analgesic treatment after laparoscopic
cholecystectomy: a critical assessment of the evidence.
Anesthesiology. 2006;104:835-46.

Power I. Recent advances in postoperative pain therapy. Br J
Anaesth. 2005;95:43-51.

Sinatra RS, Jahr JS, Reynolds LW, Viscusi ER, Groudine
SB, Payen-Champenois C: Efficacy and safety of single and
repeatedadministration of 1 gramintravenousacetaminophen
injection (paracetamol) for pain management after major
orthopedic surgery. Anesthesiology. 2005;102:822-31.
Hernandez-Palazdn J, Tortosa JA, Martinez-Lage JF, Pérez-
Flores D: Intravenous administration of propacetamol
reduces morphine consumption after spinal fusion surgery.
Anesth Analg. 2001;92:1473-6.

Balfour JA, Fitton A, Barradell LB: Lornoxicam. A review
of its pharmacology and therapeutic potential in the
management of painful and inflammatory conditions. Drugs.
1996;51:639-57.

Rosenow DE, Albrechtsen M, Stolke D: A comparison
of patient-controlled analgesia with lornoxicam versus
morphine in patients undergoing lumbar disk surgery.
Anesth Analg. 1998;86:1045-50.

llias W, Jansen M: Pain control after hysterectomy: an
observer-blind, randomised trial of lornoxicam versus
tramadol. Br J Clin Pract. 1996;50:197-202.

Staunstrup H, OvesenJ, Larsen UT, Elbaek K, Larsen U, Krgner
K: Efficacy and tolerability of lornoxicam versus tramadol in
postoperative pain. J Clin Pharmacol. 1999;39:834-41.
Kehlet H, Liu SS: Continuous local anesthetic wound infusion
to improve postoperative outcome: back to the periphery?
Anesthesiology. 2007;107:369-71.

Burlacu CL, Buggy DJ: Update on local anesthetics: focus
on levobupivacaine. Ther Clin Risk Manag. 2008;4:381-92.
Papagiannopoulou P, Argiriadou H, Georgiou M,
Papaziogas B, Sfyra E, Kanakoudis F: Preincisional local
infiltration of levobupivacaine vs ropivacaine for pain
control after laparoscopic cholecystectomy. Surg Endosc.
2003;17:1961-4.

Louizos AA, Hadzilia SJ, Leandros E, Kouroukli IK,
Georgiou LG, Bramis JP: Postoperative pain relief after
laparoscopic cholecystectomy: a placebo-controlled double-
blind randomized trial of preincisional infiltration and
intraperitoneal instillation of levobupivacaine 0.25%. Surg
Endosc. 2005;19:1503-6.

Hilvering B, Draaisma WA, van der Bilt JD, Valk RM, Kofman
KE, Consten EC: Randomized clinical trial of combined
preincisional infiltration and intraperitoneal instillation of
levobupivacaine for postoperative pain after laparoscopic
cholecystectomy. Br J Surg. 2011;98:784-9.

675

21.

22.

23.

24.

25.

26.

27.

Tiippana E, Bachmann M, Kalso E, Pere P: Effect of
paracetamol and coxib with or without dexamethasone after
laparoscopic cholecystectomy. Acta Anaesthesiol Scand.
2008;52:673-80.

Salihoglu Z, Yildirim M, Demiroluk S, Kaya G, Karatas A,
Ertem M, et al.: Evaluation of intravenous paracetamol
administration on postoperative pain and recovery
characteristics in patients undergoing laparoscopic
cholecystectomy. Surg Laparosc Endosc Percutan Tech.
2009;19:321-3.

Papadima A, Lagoudianakis EE, Antonakis PT, Pattas M,
Kremastinou F, Katergiannakis V, et al.. Parecoxib vs.
lornoxicam in the treatment of postoperative pain after
laparoscopic cholecystectomy: a prospective randomized
placebo-controlled trial. Eur J Anaesthesiol. 2007;24:154-8.
Kocaayan E, Ozkarde ler S, Ozzeybek D, Bayindir S, Akan
M: Comparison of effects of preoperatively administered
lornoxicam and tenoxicam on morphine consumption
after laparoscopic cholecystectomy. Eur J Anaesthesiol.
2007;24:714-9.

Khaira HS, Wolf JS Jr: Intraoperative local anesthesia
decreases postoperative parenteral opioid requirements for
transperitoneal laparoscopic renal and adrenal surgery: a
randomized, double-blind, placebo controlled investigation.
J Urol. 2004;172(4 Pt 1):1422-6.

Savaris RF, Chicar LL, Cristovam RS, Moraes GS, Miguel OA:
Does bupivacaine in laparoscopic ports reduce postsurgery
pain in tubal ligation by electrocoagulation? A randomized
controlled trial. Contraception. 2010;81:542-6.

Coughlin SM, Karanicolas PJ, Emmerton-Coughlin HM,
Kanbur B, Kanbur S, Colguhoun PH: Better late than never?
Impact of local analgesia timing on postoperative pain in
laparoscopic surgery: a systematic review and metaanalysis.
Surg Endosc. 2010;24:3167-76.

Correspondence address:

Altug Tuncel, MD

Ministry of Health,

Ankara Numune Research and Training Hospital,
Third Department of Urology,

Sihhiye, 06120, Ankara, Turkey

Fax: + 90 312 310-3460

E-mail: tuncelaltug@yahoo.com



