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Summary

Ketoprofen is a NSAIDg of the 2-aryl propionic acid class commonly used in the treatment of inflammatory rheumatic disease,
acute pain and fever. Clinically, ketoprofen seems to reduce morphine requirements by 33 to 40% with ketoprofen’s supposed central
mechanism of analgesia. We evaluated the efficacy and safety of intravenous (IV) ketoprofen as an adjuvant to IV PCA (patient con-
trolled analgesia) with tramadol after major gynecological cancer surgery for postoperative analgesia.

Fifty patients were enrolled in this double-blinded, randomized, placebo-controlled study. Patients were allocated randomly to
two groups: group I (25 patients) served as a control group, with patients receiving saline; group II (25 patients) received ketopro-
fen. Patients received an intravenous bolus of saline or 100 mg ketoprofen at the end of surgery. Then, PCA was given as a 20 mg
tramadol bolus and 10 min lockout time. Pain relief was regularly assessed using a visual analog scale. Tramadol consumption, side-
effects, and patient satisfaction were noted during the 24 hours after the surgery.

No significant difference was observed in pain score, side-effects and patient satisfaction between the groups (p > 0.05). The
cumulative PCA-tramadol consumption was lower in the ketoprofen-treated patients than placebo-treated patients (p < 0.05).

Our results demonstrate that a single dose of 100 mg ketoprofen reduced tramadol consumption for treatment of postoperative

pain after major gynecological cancer surgery.
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Introduction

In recent years there has been much progress in the
understanding of the pathophysiology of acute pain and
analgesic pharmacology. Nonsteroidal anti-inflamatory
drugs (NSAIDg) have been regarded as the sole useful
analgesic for mild to moderate pain because of their anal-
gesic ceiling-effect depression [1]. However, the newer
NSAIDg have been proposed as the sole analgesic for the
treatment of moderate to severe pain [2]. Opioid analge-
sics are the cornerstone of postoperative pain manage-
ment, especially after abdominal operations. They can
however, produce nausea, vomiting, and respiratory
depression [1].

Intravenous PCA with opioids is a popular method of
delivering postoperative pain relief [3]. Tramadol is a
weak, centrally-acting analgesic with a low affinity for p
opioid receptors, and it might provide efficacious posto-
perative pain relief with minimal sedative effects when
used as intravenous PCA [4]. However, although it is
minimally sedative and does not cause gastrointestinal
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stasis, its parenteral use appears to be associated with
more nausea and vomiting than morphine or codeine [5].
Combining NSAIDs with opioid analgesics in the imme-
diate postoperative period may improve analgesia and
also opioid sparing, which results in improved respiratory
function, a reduction in nausea and vomiting, and decrea-
sed sedation [6-8].

Ketoprofen is a NSAIDg of the 2-aryl propionic acid
class commonly used in the treatment of inflammatory
rheumatic disease, acute pain, and fever [9, 10]. Keto-
profen exerts its clinical effect by inhibition of prosta-
glandin synthesis, but also acts as a NMDA-receptor
antagonist by means of the kynurenic acid. Clinically,
ketoprofen seem to reduce morphine requirements by 33
to 40% with ketoprofen’s supposed central mechanism of
analgesia [10-12]. We are not aware of any reports about
the effect of ketoprofen as an adjuvant to PCA with tra-
madol after major gynecological surgery.

The aim of the present double-blinded, randomized,
placebo-controlled study was to evaluate the analgesic
efficacy and safety of ketoprofen, in addition to IV PCA
with tramadol after major gynecological cancer surgery
for postoperative analgesia.
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Materials and Methods

Fifty female patients ASA I-II-IIT (American Society of Ane-
sthesiologists physical status) scheduled to undergo major
abdominal surgery with general anesthesia were enrolled in the
study. Patients were operated on for gynecological cancer
surgery, including cancer of the ovary, cervix and corpus uteri.
Exclusion criteria were: age < 18 years, > 65; ASA IV, mentally
incapable of using PCA; allergy to tramadol or ketoprofen; a
history of peptic ulceration, gastrointestinal bleeding or any
bleeding disorder; presence of severe renal (creatinine > 0.2 mg
ml"), hepatic, cardiac or haemopoietic disease; a history of
chronic pain, routine analgesic use, and use of NSAID, opioids,
diuretics or angiotensin converting enzyme inhibitors in the 24
h preceding surgery.

During the preoperative assessment, all patients were instruc-
ted on the use of a PCA pump (Abbott Pain Manager, Abbott
Laboratories, Chicago, IL) and a 10 cm visual analogue scale
[(VAS) 0 = no pain, 10 = worst pain imaginable]. Premedica-
tion consisted of 10 mg of oral diazepam one hour before trans-
fer to the operating room. Anaesthesia was induced with fen-
tanyl 1.5 pg kg' followed by thiopental 4-5 mg kg'. Tracheal
intubation was facilitated by atracurium 0.5 mg kg' and lung
ventilation was controlled. Anaesthesia was maintained with
isoflurane (1 to 1.5%) in a mixture of 50% nitrous oxide in
oxygen and supplemented with intermittent bolus atracurium
and fentanyl. At the end of surgery the residual neuromuscular
block was antagonized with neostigmine (0.04 mg kg"') + atro-
pine (0.02 mg kg™). Intraoperative data included type of surgery,
duration of surgery and total opioid dose.

Patients were allocated randomly to two groups: group I
served as a control group, with patients receiving placebo
(saline); group II received ketoprofen. Patients received an intra-
venous bolus of 100 mg of saline or ketoprofen at the end of
surgery. The PCA system was programmed to deliver 20 mg of
tramadol in a 1 ml solution on demand. The lockout interval was
set to ten min. When analgesia was required in the recovery room
1 mg kg of tramadol as an intravenous loading dose was admi-
nistered to all patients. The patients were given 10-20 mg IV tra-
madol administrated in bolus doses at 10-min intervals until they
appeared to be comfortable and were capable of using an Abbott
PCA device. Thereafter, patients activated the PCA pumps them-
selves. All patients were evaluated for 24 h after the surgery.

The same doctor of the Pain Management Team who did not
know about the patient grouping made all postoperative asses-
sments. All assessments were made at 6-h intervals for pain at
rest only. Assessment of the PCA tramadol consumption was
noted at the end of the study. Patients were asked “How effec-
tive was your medication at relieving your pain?” This five-
point verbal raiting scale (1 = excellent, 5 = very poor) has been
shown to have discriminatory power. The following adverse
effects were noted over the 24h period: respiratory depression
defined as a respiratory rate below 10/min, confusion or diso-
rientation, nausea and vomiting, gastralgia, broncospasm and
cutaneous rash or other allergic events. Nausea and vomiting
were assessed on a four-point scale: (0: no nausea, 1 = nausea,
2 = retching, 3 = single vomiting, 4 = multiple vomiting) [13].
If two score points or more were reached (i.e. vomiting or ret-
ching occurred) or if patients specially demanded antiemetics or
reported intolerable nausea, 10 mg of metoclopramide was
given intravenously as a rescue antiemetic.

Statistical analysis was done with the Statistical Package for
Social Sciences (SPSS), version 10.1. Data are presented as
mean + SD and numbers. The results were statistically compa-
red by the Mann-Whitney U and the Student’s t-tests. A p value
< 0.05 was considered statistically significant.

Results

There were no significant differences between the
groups regarding age, body weight, duration of surgery
and dose of fentanyl received in the operating room
(p > 0.05) (Table 1).

There were no significant differences regarding pain
scores between the groups (p > 0.05) (Table 2). The
cumulative PCA-tramadol consumption was lower in the
ketoprofen treated patients than the placebo-treated
patients (p < 0.05) (Table 2).

Side-effects observed during the study and patient sati-
sfaction are summarized in Table 3. There were no signifi-
cant differences in the incidence of nausea-vomiting and
rescue antiemetic treatment (p > 0.05). The control of anal-
gesia was good in most patients. No discernible adverse
effects accompanying ketoprofen usage were observed.

Table 1. — Patient characteristics and operative data.
Group I (placebo)  Group II (ketoprofen)
(n =25) (n=25)

Age (yrs.) 546117  507+126
Weight (kg) 73.5 + 8.8 69.5 +10.1
ASA physical status

I 5 8

II 14 12

I 6 5
Type of surgery

cancer of the ovary 9 11

cancer of the cervix 10 10

cancer of the corpus uteri 6 4
Intraoperative fentanyl dose (mg) 430.5 +46.8  480.2 + 39.5
Duration of surgery (mins.) 152.7+452 1645+378

Table 2. — Pain scores (VAS: 0-10) and tramadol consumption.

Group I (placebo)  Group II (ketoprofen)

(n=25) (n=25)
Pain score
6h 3.1x06 29+09
12h 2.8+0.7 23+0.8
18 h 1.9x0.7 1.6 £0.5
24 h 1.5+0.6 1.1+04

Tramadol consumption (mg/24 h) 484.4 + 86.7 332.6 + 65.3%

Values are mean + SD; VAS: visual analogue scale; *p < 0.05.

Table 3. — Side-effects and patient satisfaction.
Group I (placebo)  Group II (ketoprofen)

(n=25) (n=25)

Side-effects
Nausea 11 10

Mild 1 -

Moderate 3 5

Severe 7 5
Retching 3 2
Vomiting 7 5
Antiemetic rescue 18 14
Patients satisfaction
Excellent 1 1
Good 15 18
Moderate 6
Poor -
Very poor - -

Values are number of patients.
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Discussion

In this study we demonstrated that the effect on pain
relief and side-effects are comparable between PCA with
tramadol and PCA with tramadol + ketoprofen after
major gynecological cancer surgery. The results of this
study demonstrated that single dose ketoprofen reduced
the tramadol consumption. Postoperative pain after major
abdominal surgery is known to be intensive. NSAIDg
have generally proved reliable as supplementary analge-
sics in relieving postoperative pain after major abdominal
surgery. Peripheral tissue injury produces inflammatory
pain which results from an increased sensitivity of high-
threshold nociceptor neurons at their peripheral terminals
when they are exposed to the inflammatory mediators
and other chemicals released in reaction to tissue damage
[14]. Preventing this peripheral sensitization has been
assumed to be the major action of NSAIDg by inhibition
of prostaglandin production by the enzyme cyclooxyge-
nase [7]. Thus if peripheral sensitization is decreased,
central sensitization would be decreased, and postopera-
tive pain would be reduced. Ketoprofen, a nonsteroidal
antiinflamatory drug structurally similar to ibuprofen, has
analgesic, antiinflamatory, and antipyretic properties
[15]. Because its onset of action is 55-60 min and its
plasma half-life is short (1.8 + 0.4 h), ketoprofen is con-
sidered to be safer than other NSAIDs in the postopera-
tive period [10]. Likar et al. [11] suggested that ketopro-
fen is an effective postoperative analgesic in combination
with an opioid, but has no preemptive effect. Therefore,
patients received 100 mg of ketoprofen intravenously at
the end of surgery in this study. Cepeda et al. [1] sugge-
sted that NSAIDg should be used as an adjuvant, but not
as the sole analgesic, for the management of moderate to
severe postoperative pain [1]. In this study, ketoprofen
was used as an adjuvant analgesic.

Our results demonstrate that single dose ketoprofen
reduced tramadol consumption. A similar benefit has
been previously demonstrated by combining NSAIDg
with opioids, where the addition of these analgesics
reduced the consumption of opioids [6, 8, 16]. Rorarius
et al. [12] observed that ketoprofen reduces opioid requi-
rements by 40% after caesarean section. Aubrun et al.
[10] reported that ketoprofen reduced morphine require-
ments and improved postoperative analgesia in patients
undergoing major spinal surgery. Ketoprofen has a syner-
gistic effect with opioids, improving the degree and
quality of analgesia and reducing the incidence of
adverse effects [17].

NSAIDg decrease platelet aggregation and increase
bleeding time and thus may increase perioperative and
postoperative bleeding [18]. However, a study using keto-
profen has not detected problems with surgical bleeding,
bleeding time, blood transfusion requirements, or post-
operative bleeding [10]. In this study we did not observe
bleeding in any patient. Gastrointestinal complications
(gastritis, ulcer perforation and bleeding) have been well
described with the chronic use of NSAIDg [10]. However,
these complications have also been described after only

one week of treatment [19]. No discernible adverse
effects accompanying ketoprofen usage were observed
during our study. Postoperative nausea and vomiting
(PONV) is one of the most common and annoying
adverse effects after anesthesia. A number of factors,
including age, obesity, previous history of experience
nausea and vomiting, surgical procedure, anaesthetic
technique, intra-/postoperative use of opioids, and posto-
perative pain, influence likelihood and extent of PONV
[20]. In this study, all patients underwent major gyneco-
logical surgery with a standardized anaesthetic regimen.
There were no significant differences between the groups
with regard to age, body weight, duration of surgery,
duration of anaesthesia, or dose of fentanyl received in
the operating room. However, patients undergoing major
gynecological surgery are at increased risk of nausea and
vomiting [21]. Also, the administration of opioids with a
PCA system can aggravate PONV [22]. Kokki et al. [15]
reported that continuous IV ketoprofen improved posto-
perative pain and reduced epidural sufentanil require-
ments. However, the incidence of opioid-related adverse
effects did not change. In the present study, although
nausea and vomiting were observed more frequently in
the placebo group, these differences were not statistically
significant. Although, tramadol is.a weak, centrally-
acting analgesic with a low affinity for p opioid receptors,
the most feared complication of opioids is respiratory
depression. In this study, we did not observe a low respi-
ratory rate or sedation in any patient.

In conclusion, our study demonstrates the usefulness of
ketoprofen as an adjuvant to PCA tramadol for treatment
of postoperative pain after major gynecological cancer
surgery, with good control of analgesia and less tramadol
consumption.
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