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It is rational that for effective relief of postoperative 
pain and for preemptive analgesia to be effective, 

an intraoperative blockade of pain must be maintained 
and then followed by active management of pain 
in the postoperative period.1 This has recently been 
defined that preventive analgesia could be provided 
simply before incision. In addition to the timing of 
analgesia, multimodal analgesia is a reasonable and 
effective approach to pain management.2
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The aim of multimodal analgesia combinations 
is to reduce postoperative pain. Analgesia offered 
by the multimodal approach would be additive and 
possibly synergistic.1 Many beneficial effects of 
non-steroidal anti-inflammatory drugs (NSAIDs) are 
produced by inhibiting COX-2 enzymes and these 
drugs reduce inflammation and pain.1 The NSAIDs 
are used commonly to reduce postoperative pain and 
narcotic requirements, and so as the narcotic side 

Objective: To evaluate the preemptive effects of diclofenac 
sodium, in combination with remifentanil and ketamine. 

Methods: A prospective, randomized, double blind, 
placebo-controlled trial was carried out at the Hacettepe 
University Hospital, Ankara, Turkey from September 
to December 2004. Forty-three, American Society of 
Anesthesiology physical status group I-II women, aged 
>18 years, who would undergo both diagnostic and 
operative laparoscopic surgery were randomly assigned 
into 2 groups. All patients received intraoperative 
0.1 µgr.kg-1min-1 remifentanil infusion. Diclofenac (1 
mg.kg-1 intramuscular) was administered, 20 minutes 
before the operation.  Ketamine (0.8 mg.kg-1 intravenously) 
was administered 5 minutes before the skin incision and at 
completion of skin closure. We divided the patients into 2 
groups; Group I (diclofenac + remifentanil + ketamine), 

ABSTRACT

Group II (remifentanil + ketamine). Pain was evaluated 
postoperatively using the visual analogue scale (VAS) 
while global satisfaction by verbal rating scale (VRS).

Results:  All 43 female patients have a mean ± SD age of 
32.3 ± 6.5 years, height of 163 ± 5.3 cm, and weight of 62.9 
± 9.5 kg. The VAS and VRS scores and also time to first 
analgesic request were not different between the groups. 
In all groups, >98% of the patients were satisfied or very 
satisfied.

Conclusion: We have not found any preemptive or additive 
effect of diclofenac sodium with the concomitant use of 
ketamine.
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effects. Preoperative administration of diclofenac has 
shown to relieve postoperative pain and to reduce 
postoperative analgesic requirements.3 Some studies 
have demonstrated a preemptive analgesic effect of 
diclofenac3,4 while some others have not.5-8

It has been reported that µ-opioid receptor 
activation results in a sustained increase in glutamate 
synaptic effectiveness at the N-methyl-D-aspartate 
(NMDA) receptor level, a system associated with 
central hypersensitivity to pain9 and also central 
sensitization in inflammatory pain states when 
reinforced by an opioid treatment, which could be 
prevented by NMDA receptors blockade.10 The use 
of ketamine as a preemptive analgesic has been 
encouraging as ketamine improves postoperative pain 
control and can reduce the opioid-related adverse side 
effects at the same time.1

We aimed to evaluate the preemptive effects of 
diclofenac sodium, in combination with remifentanil 
and ketamine. 

Methods.  Forty-three adult women, American 
Association of Anesthesiology (ASA) physical 
status group I-II, undergoing elective gynecological 
laparoscopy procedures were enrolled in this 
randomized, prospective, double-blinded protocol 
approved by the ethical committee. The study was 
carried out at Hacettepe University Hospital, Ankara, 
Turkey from September to December 2004. After 
obtaining written, informed consent, patients were 
assigned to one of the 2 treatment groups according 
to a computer-generated list of random numbers. The 
exclusion criteria included patients requiring chronic 
analgesic medication, having psychological disorders, 
and having a history of drug or alcohol abuse and also 
peptic ulcus complaints.

Patients were not pre medicated and they were 
instructed on the use of a 10 cm long visual analogue 
rating scale (VAS) with 0 cm identifying no pain and 
10 cm the worst imaginable pain. Global satisfaction 
was scored by the patients 24 and 48 hours after the 
operation on a 5 point verbal rating scale (0 = very 
dissatisfied, 1 = dissatisfied, 2 = neutral, 3 = satisfied, 
4 = very satisfied.)

All patients received 0.1 µgr.kg-1min-1 
remifentanil infusion before the start and the end 
of the surgery. Diclofenac [1 mg.kg–1 intramuscular 
(i.m.)] was administered, 20 minutes before the 
operation. Ketamine [0.8 mg/kg–1 intravenously 
(i.v.)] was administered 5 minutes before the skin 
incision and at completion of skin closure. Group I 
receive diclofenac + remifentanil + ketamine while 
group 2 receives remifentanil + ketamine.

General anesthesia was induced with propofol (2 
mg.kg-1 i.v.). Tracheal intubation was facilitated with 

vecuronium bromide (0.1 mg.kg-1 i.v.). Anesthesia 
was maintained with desflurane and nitrous oxide 
66% in oxygen. The inspired concentration of 
desflurane was adjusted to maintain an adequate depth 
of anesthesia. Meperidine 1 mg.kg-1 was administered 
for rescue medication. All patients were given 2.5 mg 
of neostigmine and 0.5 mg of atropin to reverse the 
residual muscle paralysis. Naproxen sodium (550 mg) 
was prescribed for all patients to take postoperatively 
at home when needed. The time and the number of 
pills that the patients had taken in the first 24 and 48 
hours were learned through phone calls.

In the recovery room, intensity of pain, requirement 
for meperidine “rescue” medication, and postoperative 
side effects (example; nausea, vomiting, secretions, 
confusion, agitation and psychomimetic reactions) 
were recorded 0, 15, 30, 60, 90, 120 minutes intervals 
and also evaluated at 24, 48 hours postoperatively 
and also blood samples were collected to determine 
the basal and intraoperative cortisol levels. 

We calculated that this study had a power of 80% 
to detect differences between groups, which would be 
significant at the 5% level. This calculation was similar 
to that used in several other studies investigating 
the presence or absence of preemptive analgesia 
in clinically relevant circumstances.11-13 Statistical 
analysis was performed using the one way analysis of 
variance and chi-square tests where appropriate. The 
p value of 0.05 or less was considered as statistically 
significant

Results. Demographic data, anesthesia and 
surgery duration, and intraoperative cortisol levels 
were comparable, basal cortisol levels were high in 
group I which was not clinically important and type 
of surgery was not different among groups (Table 1).

The VAS scores were similar between groups 
(Figure 1). Pain intensity was maximal at the 15 
minutes evaluation in all groups (group I: 4.26 ± 3.03, 
group II: 5.55 ± 2.67). Time to first analgesic request 
and the recovery periods did not differ between 
groups. Naproxen sodium consumption 24 and 48 
hours after the operation was similar.

The incidence of side effects was comparable in 
all groups. In all groups, >98% of the patients were 
satisfied or very satisfied.

Discussion. Given the expanding role of 
ambulatory surgery and the need to facilitate an earlier 
hospital discharge, improving postoperative pain 
control has become an increasingly important issue 
for all anesthesiologists. Multimodal or balanced 
analgesic techniques involving the use of smaller doses 
of opioids in combination with non-opioid analgesic 
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In the last decade, there has been a renewed interest 
in the use of sub anesthetic doses of ketamine for the 
treatment of acute and chronic pain. In the late 1990ʼs, 
multiple prospective, randomized, controlled study 
has shown the efficacy of low dose of ketamine for 
postoperative pain relief, for analgesia during regional 
and local anesthesia, and for opioid sparing effect.17 
Some of the recent clinical data demonstrated that a 
single small dose of ketamine given during various 
outpatients  ̓ surgeries improved pain scores and 
reduced postoperative analgesic consumption by 35-
40%.18,19  Elhakim et al20 found that administration of 
a single small dose of ketamine before tonsillectomy 
enhanced postoperative analgesia, reduced post-
operative analgesic requirement, and improved 
swallowing and quality of oral intake during the 
first postoperative day. In that study, all children 
received rectal diclofenac 2 mg.kg-1 and fentanyl 1 
mg.kg-1 i.v. before surgery. In our study, although we 
have used a larger dose of ketamine (0.8 mg.kg-1 i.v., 
preoperatively and at the end of surgery) we could 
not find similar results for the postoperative analgesic 
requirements. 

Recently, excitatory neurotransmitters (acting 
through N-methyl-D-aspartate (NMDA) receptor) 
have been incriminated in the development and 
maintenance of pathologic pain states after tissue 
injuries (mainly hyperalgesia and allodynia).21  

Schmid et al22 were concluded that sub anesthetic 
doses of ketamine in association with opiates, or local 
anesthetics or other anesthetics significantly improve 
pain scores, reduce the requirements for rescue 
medication, and the area of hyperalgesia surrounding 
the surgical wound. But according to these authors, 
more information was needed to concern the best 
dose, the preferential route of administration and the 
long-term effect on residual pain. Recently De Kock 
et al23 concluded in their study that a sub anesthetic 
dose of ketamine (0.5 mg.kg-1 bolus followed by an 
infusion of 0.25 mg.kg-1 hr-1) was a useful adjuvant 
for the perioperative balanced analgesia and the 
preferential route of administration was the systemic 
route. We have not used an infusion dose of ketamine 
and not measured the hyperalgesia surrounding the 
surgical wound that can explain the counter results 
of our study with the aforementioned results. The 
results of our study support the conclusion of Annetta 
et al24 mentioning that, at present, non-definitive 
conclusion can be drawn; more data are needed to 
define the possible long term effects and clinical goal 
of ketamine use.24

When the inflammatory process is induced, the 
sensation of pain is increased. NSAIDs perfectly 
block this inflammatory process. NMDA receptors 

Table 1 - Demographic characteristics, anesthesia and surgery 
duration, basal and intraoperative cortisol levels for the 2 
treatment groups (mean ± SD).

Variants Group I Group II

Number 
Age (year)
Weight (kg)
Height (cm)
Surgery time (minutes)
Anesthesia time 
(minutes)
Basal cortisol levels
(ug/dL)
Intraoperative cortisol
levels (ug/dL)

    23
33.6 ± 6

  64.1 ± 9.2
163.5 ± 4.6

    35.3 ± 23.6
    44.5 ± 22.2

15.3 ± 6

     15 ± 6.2

  20
30.6 ± 6.8
61.6 ± 9.9

162.5 ± 6
  45.8 ± 35.1
  57.9 ± 32.7

11.6 ± 3.6

13.2 ± 5.2

Figure 1 - Pain scores after surgery by using a visual analogue rating 
scale (0 = no pain to 10 = most severe pain) p = NS. 

drugs such as NSAIDs and ketamine, to minimize 
the variety of perioperative side effects of opioids, 
are becoming increasingly popular approaches to 
preventing pain after surgery. However, in our study 
we have not found any preemptive or additive effect 
of diclofenac sodium with the concomitant use of 
ketamine.

Non-steroidal anti-inflammatory drugs (NSAIDs) 
are widely used as adjuncts to opioids to provide 
analgesia following major surgery. Synergistic or 
additive analgesia may result from a combination 
of drugs acting by different mechanisms. This 
improves analgesia with less opioid use and also 
reduces possible side effects. However, repeated 
administration of NSAIDs may impair renal function, 
particularly in an elderly surgical population. Hence, 
it may be preferable to administer a single dose of 
NSAID as a supplement to postoperative analgesia.14
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have also been demonstrated to contribute the 
inflammatory processes in laboratory studies.25,26 

Diclofenac possesses a clear central nervous system 
(CNS) action reversible by naloxone, greater 
anti-inflammatory potency, a metabolite with anti-
inflammatory action.27 

This shared anti-inflammatory and central 
mechanism directed us to administer the diclofenac 
sodium with ketamine to evaluate the quality of the 
postoperative analgesia they may offer. No clinically 
important side effects which could impede us to use 
ketamine in these doses were observed.

In general, multimodal analgesia can improve 
postoperative pain management in ambulatory surgery. 
It is particularly important to improve postoperative 
pain following gynecological laparoscopic surgery. 
To obtain the optimum combination for the intra and 
postoperative pain management for gynecological 
ambulatory surgery, further clinical studies evaluating 
the balanced anesthesia with preemptive use of 
NSAIDs concomitantly with bolus and infusion doses 
of ketamine should be studied clinically.
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