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ABSTRACT
Background: Preemptive analgesia, involves the introduction of an analgesic
regimen before the onset of noxious stimuli, with the goal of preventing
sensitization of the nervous system to subsequent stimuli that could amplify
pain.
Methods: To determine the efficacy and safety of Lornoxicam when
administered preemptively by using Wong-Baker FACES Pain Rating scale.
The patients undergoing abdominal surgery were randomly categorized into
group A and B of 25 each. Group A- Received Lornoxicam 8mg (1ml) one hour
before surgery. Group B- Not received any analgesic before surgery. Primary
measurement of the efficacy was done by using Wong-Baker Faces Pain Rating
Scale at 2, 4, 8, 12 and 24 hour. All parameters were analyzed by using student t
test.
Results: Surgeries which were included in the study are hernia repair, open
appendectomy, laparoscopic (appendectomy, cholecystectomy). Reduction in
pain scores at 12th hourly and 24th hourly pain scores (<0.05) was significant.
Tramadol usage decreased significantly with laparoscopic surgeries.
Conclusions: In this study we could demonstrate that lornoxicam when used
preemptively reduces the pain score slightly and reduces the requirement of
post-operative analgesics significantly.
Keywords: Lornoxicam, Preemptive analgesia, Wong-Baker faces pain rating
scale

INTRODUCTION
Pain is defined by the International Association for the
Study of Pain (IASP) as, “an unpleasant sensory and
emotional experience associated with actual or potential
tissue damage, or described in terms of such damage”.1
Proper pain relief which leads to patient wellbeing is the
area of focus today. Postoperative pain is a response to
tissue trauma after surgery leading to increased
production of centrally active PGE2, PGD2, PGI2, and
PGF2 which causes central sensitization that leads to
hyperalgesia and allodynia due to disinhibition of
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glycinergic pathways.2 COX-2 enzyme leads to central
sensitization in early phase of peripheral inflammation
subsequently due to upregulation results in prolonged
sensitization.3 Studies indicate negative outcome leads to
decreases in vital capacity and alveolar ventilation,
pneumonia, tachycardia, hypertension, myocardial
ischemia, myocardial infarction, transition to chronic
pain, poor wound healing, and insomnia.4 Most common
cause of delay in discharge after ambulatory surgery is
postoperative pain. In a study that assessed postoperative
pain experience and the status of acute pain management
the authors concluded that despite an increased focus on
pain management programs and the development of new
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standards for pain management, many patients continue
to experience intense pain after surgery.4

intramuscular injection, although in rare cases the
maximum initial daily dose may be increased to 24mg.14

Preemptive analgesiainvolves the introduction of an
analgesic regimen before the surgical procedure to
prevent peripheral sensitization which is due to
stimulation of nociceptors when tissue injury occurs due
to the presence of inflammatory mediators like
bradykinin, H+, serotonin and ATP, neutrophins (nerve
growth factor), LTs, and PGs.5-8 Consequently,
immediate postoperative pain may be reduced and the
development of chronic pain may be prevented.
Experimental evidence suggest it is preferable, to prevent
or pre-empt’ the neurophysiological and biochemical
consequences of anxious input to the CNS rather than to
begin treatment when these consequences are already
established. Accordingly, prevention of postoperative
pain may be more effective than treatment.8 Surgery
offers the most promising setting for pre-emptive
analgesia because the timing of noxious stimuli is known.
Hence adequate doses of analgesic can be administered
before surgery leadingto prevention of post-operative
pain from getting established which is difficult to treat.7

Lornoxicam has a tolerability profile characteristic of
NSAIDs, most prominent side effects seen are due to
gastrointestinal disturbances (pain, dyspepsia, nausea,
vomiting). Caution is recommended in patients with
impaired renal function (although dosage adjustment does
not appear to be necessary). In comparative clinical trials,
the tolerability of oral lornoxicam appeared to be similar
to that of diclofenac and better than that of indomethacin
in patients with arthritic conditions or chronic low back
pain. As would be expected, parenterally administered
lornoxicam tended to be better tolerated than parenteral
opioid analgesics in patients with postoperative pain.15

NSAIDs are a chemically heterogeneous group of
compounds, which nevertheless share certain therapeutic
actions and adverse effects. The principal therapeutic
effects of NSAIDs derive from their ability to inhibit PG
production. The first enzyme in the PG synthetic pathway
is COX, This enzyme converts AA to the unstable
intermediates PGG2 and PGH2 and leads to the
production of the prostanoids, TxA2, and PGs.9
Peripheral pain stimulus leads to increased production of
PGs (PGE2) which in turn lead to increase terminal
membrane excitability of ion channels on nociceptors.
This peripheral sensitization reversal is the basis of action
of NSAID. Central and spinal action of NSAID is due to
presence of COX 1 and COX2enzymes.10
Lornoxicam is a non-steroidal anti-inflammatory drug
(NSAID) of the oxicam class with analgesic (pain
relieving), anti-inflammatory and antipyretic (fever
reducing) properties. It is available in oral and parenteral
formulations. Lornoxicam is unique among the enolic
acid derivatives in that it has a rapid onset of action and a
relatively short t1/2 (3-5 hours).11

The clinical trials published so far, mostly comparative,
clearly document the efficacy of lornoxicam as a potent
analgesic with anti-inflammatory properties in a range of
painful and/or inflammatory conditions, including
postoperative pain and rheumatoid arthritis.15
Hence, this study was aimed at determining the efficacy
and safety of lornoxicam as pre-emptive analgesics in
patients who have undergone elective abdominal
surgeries.
METHODS
Study population
Patients undergoing Abdominal surgery in Vinayaka
Mission’s Kirupananda Variyar medical college were
enrolled. The study was done from Nov 2012 to Aug.
2013.
Inclusion criteria and exclusion criteria
The study included patients in the age group of 18 to 50
years and with ASA (American Society of
Anesthesiologists) grade 1 and 2 who are undergoing
abdominal surgery. The patients who were taking antiplatelet drugs, allergic to NSAIDs and who had a history
of alcohol abuse and gastric ulcer were excluded.
Pregnant women, children and those with history of
hepatic, renal and cardiac impairment were also excluded.
Study drug

Lornoxicam inhibits prostaglandin biosynthesis by acting
on both COX-1 and COX-2 enzymes with ratio of 1:1.12
Efficacy in treatment of postoperative pain when given
by intravenous route is comparable to morphine (20mg),
pethidine(50mg) and tramadol (50mg).13 Orally when
administered absorption is complete with no first pass
metabolism achieving plasma concentration within 1 to 2
hours.
Enzyme
CYP2C9
is
responsible
forbiotransformation. Major route of elimination is
hepatic 2/3 and remaining 1/3 via renal.11 Lornoxicam
oral dose is 8 to 16 mg daily for the treatment of pain.
Similar doses may be given by intravenous or

Lornoxicam (LORSAID by Abbott India Ltd.) 8mg
injection constituted in 2ml of sterile distilled water and
administered one hour before surgery.
Study procedure
Informed consent was taken from the participants. All the
details of the nature and purpose of the study were
described in the local language to the patient. An
individual who voluntarily gave the informed consent
was enrolled in the study.
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The
routine
pre-anesthetic
examinations
and
investigations of all the patients were done on the
previous day of the surgery. The patients received Tab.
Alprazolam 0.25mg and Tab. Ranitidine 150mg at night.
The 50 patients were randomly allocated the groups
(n=25). The odd numbered were assigned test group and
even numbered the control group.
•
•

Group A: Receiving Lornoxicam 8mg (2ml) i.v one
hour before surgery
Group B: Not receiving any analgesic before
surgery.

reading was taken at 2 hours after surgery, then at 4, 8, 12
and 24 hours. The total Wong-Baker FACES Pain Rating
Scale at the end of 24 hours was assessed to compare the
analgesic efficacy between the two groups. The analgesic
duration, which is the duration of the analgesia between
the time of the end of the Surgery and the time of the first
rescue dose of analgesia was noted. In addition, the total
amount of the rescue medication which was given was
also noted.

The patients were administered a rescue medication,
injection Tramadol 2mg/kg body weight post-operatively,
when the Wong-Baker FACES Pain Rating Scale score
was more than four.
Efficacy assessment

Visual analog scale (VAS): is a measurement instrument
that tries to measure a characteristic or attitude that is
believed to range across a continuum of values and
cannot easily be directly measured. The VAS is a
subjective measure of pain it consists of a 10cm line with
two end-points representing ‘no pain’ and ‘worst pain
imaginable’.20
Wong-Baker FACES Pain Rating Scale: This scale can
be used with young children (sometimes as young as 3
years of age). It also works well for many older children
and adults as well as for those who speak a different
language. Explain that each face represents a person who
may have no pain, some pain, or as much pain as
imaginable. Point to the appropriate face and say:
•
•
•
•
•
•

(0) This face is happy and does not hurt at all.
(2) This face hurts just a little bit.
(4) This face hurts a little more.
(6) This face hurts even more.
(8) This face hurts a whole lot.
(10) This face hurts as much as you can imagine,
but you don't have to be crying to feel this Bad.

Ask the patient to choose the face that best matches how
she or he feels or how much they hurt (Figure 1).19
The primary measurement of the efficacy was the pain
intensity score which was measured on Wong-Baker
FACES Pain Rating Scale at 2nd, 4th, 8th, 12th and 24th
hours. The patients were first trained before the surgery
about the Wong Baker Faces Pain Rating Scale. The first

Figure 1: Wong baker faces pain rating scale.
Statistical analysis
Statistical analysis was done by using spss16 software.
All parameters were analyzed by using student t test.
Parameters such as age and sex were analyzed by chi
square test. P<0.05 was considered significant in the
study.
RESULTS
In the study, the total of 50 patients who participated
underwent abdominal surgeries which included hernia
repair (umbilical, paraumbilical, incisional, epigastric),
open appendicectomy, laproscopic (appendicectomy,
cholecystectomy, tubal recannulation). Out of the 50
patients, 25 patients received Lornoxicam 8mg i.v.
constituted test group or group 1 and 25 patients were
taken as control group or group 2. The gender distribution
has been shown (Figure 2).
30

Participant Number

Pain is often regarded as the fifth vital sign in regard to
healthcare because it is accepted now in healthcare that
pain, like other vital signs, is an objective sensation rather
than subjective.16 There are many pain measurement
scales like Dallas Pain Questionnaire, Faces Pain Scale Revised (FPS-R), Wong-Baker FACES Pain Rating
Scale, and Visual analog scale (VAS).17-20
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25
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Figure 2: Gender distribution.
The basic parameters like mean age, mean gender, mean
weight, mean duration of surgery (Table 1) and when
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these parameters compared between the two groups were
not found statistically significant.
Table 1: Mean±SEM values of parameters.
Parameters
Age (in years)
Weight (in Kg)
Duration of surgery
(in minutes)
Time for first
appearance of pain
after pre emptive
analgesic (in minutes)
Total dose of
Tramadol after
surgery (in milligram)

Group 1
34.68±11.785
58.20±10.484

Group 2
35.96±10.880
56.12±6.990

89.40±38.92

98.48±35.18

87.92±80.363

60.40±55.338

150*

200

To test the efficacy of Lornoxicam, the pain scores was
done by recording the pain intensity score by using
Wong-Baker FACES Pain Rating Scale (Figure 1) at 2, 4,
8, 12 and 24 hours subsequently. The pain scores are
shown (Figure 3) between the two groups, even though
pain score results from 1st pain score to 8th hourly pain
score have reduced in Group1 when we compare with
Group2 the reduction is not statistically significant. But
the 12th hourly and 24th hourly pain scores between the
two groups the reduction in the group 1 is statistically
significant (<0.05). The reduction in pain scores were
predominant with laparoscopic operations where as with
other Surgeries there was a slight but not much difference
compared with the pain scores of the control group.
* p value<0.05

GROUP 2

6
4.96

Pain Score

5

*
3.68

4
3

2.8

3.52

*

3.84

4.48

3.36
2.96

2.48

The total usage of Tramadol (in mg) in 24 hours (Table
1). The difference in the mean values between the two
groups is statistically significant. In this study the usage
of tramadol was different only in the laparoscopic
surgeries as 3 patients from the group 1 did not require
any tramadol during 24 hours after the operation.
Remaining 7 laparoscopic surgery patients of group 1
required less doses of tramadol. All 9 laparoscopic
patients in group 2 required much more dose. Where as in
other surgeries like hernia or acute appendicectomy the
usage of tramadol was similar to the group 2 patients.
DISCUSSION

*p< 0.05

GROUP 1

demanded analgesic before one hour. Though the
difference can be seen in the duration between the two
groups but as the sample size is very small the difference
is not statistically significant.

2.48

Earlier studies showed different timings for measuring
the pain score; Inan N et al, measured the pain score at
1st, 2nd, 3rd, 4th, 6th, 8th, 12th, 18th, 24th, 36th, 48th, Kirdemir
et al, at 0, 1st, 2nd, 3rd, 6th, 10th, and 24th hours, Wanghui et
al, at 2, 4, 8, 12, 24, 48h and Girish Babu Narasimha
Murthy et al, at 2, 4, 8, 12 and 24 hours.21-24 The later
pain score measuring time intervals was used in our
study.
All the above studies listed have used VAS (Visual
analogue score) score and 5-VRS (5-Point verbal rating
scale). In our study the pain score was recorded using
Wong-Baker FACES Pain Rating Scale as it was
convenient to record the pain scores in the less literate
patient population and to eliminate any bias by the
investigator.
Inan N et al, demonostrated the use of lornoxicam in
doses of 16mg before surgery and 8mg in first 24 hr
(12,24 two doses) postoperatively significantly decreased
the usage of morphine when compared to patients who
didn’t receive lornoxicam pre or post operatively in
patients undergoing total hip replacement.21

2
1
0
2hr

4hr

8hr

12hr

24hr

Wong-Baker FACES Pain Rating Scale

Kirdemir et al, compared efficacy of lornoxicam and
tramadol as preemptive analgesic for postoperative pain
in patients undergoing laparoscopic cholecystectomy it
was seentotal drug consumption was decreased and
significant pain relieve was also in both groups. Pain
relief was higher with lornoxicam group.22

Figure 3: Wong-Baker FACES pain rating scale.
Reduction in pain scores when two groups were
compared was statistically significant (<0.05). The
reduction in pain scores were predominant with
laparoscopic operations where as with other Surgeries
there was a slight but not much difference compared with
the pain scores of the control group.
The time required for first use of analgesic by the patient
after surgery is shown in Table 1. Two patients in group 2

Wanghui et al, in a study used lornoxicam as preemptive
analgesic in senile patients undergoing femoral
intertrochanteric fracture demonstrated significant
lowered VAS scores. Analgesic satisfaction score and
sleep satistisfaction score were significantly higher than
the control group.23
Girish babu narasimha murthy et al, compared ketorolac
with lornoxicam as pre emptive analgesic in patients
undergoing elective abdominal surgeries. Pain scores
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when compared to placebo group are significantly lower
in lornoxicam group (p=0.0001). The time for the first
analgesic requirement was longer in lornoxicam
302.75±92.57mins
and
the
ketorolac
groups
291.25±100.34mins as compared to that in placebo group
107.50±50.71mins (p=0.0001). Significant difference was
seen in the analgesic consumption between the group
(ketorolac 47% and lornoxicam 54% group) compared to
that in placebo group (p=0.0001).24
Karaman Y and others assessed the effect of lornoxicam
as pre emptive analgesic in patients undergoing major
abdominal surgery concluded that lornoxicam
administered pre emptively results in lesser usage of
tramadol in this group of patients.25
Petrova VV et al, studied lornoxicam as an agent for the
prevention and treatment of postoperative pain after
extensive cancer surgery. The study proved that
lornoxicam used in therapeutic doses show a 50%
reduction (versus 30% when ketorolac or ketoprofen is
used) for the need of potent Opiod buprenorphine after
extensive operations of cancer.26
Cervik E et al, using VAS pain scores to study efficacy of
IV tenoxicam, lornoxicam, dexketoprofen and tramadol
in patients suffering from renal colic concluded all drugs
used in study are effective, more reduction of pain scores
is seen with lornoxicam group.27
Inanoglu K and colleagues concluded that IV lornoxicam
given pre emptively had a better pain relieving effect for
varicocectomy
than
when
administered
post
operatively.28
Farnad Imani et al studied the efficacy of morphine and
lornoxicam following use of patient control intravenous
analgesia for pain after laparoscopic gastric bypass
surgery. The results suggest the lornoxicam is as
efficacious as morphine in management of postoperative
pain in patients undergoing laproscopic surgery by using
PCIA. In addition lornoxicam has less side effects such as
sedation nausea and vomiting.29
Tugba Karaman et al, used both paracetamol and
lornoxicam as preemptive analgesic concluded that total
usage of tramadol was reduced (p <0.001) when
compared to control group but inter drug variation was
not significant.30
Arslan M et al, assessed the analgesic effects in patients
undergoing thyroidectomy by using IV Paracetamol and
lornoxicam in postoperatively pain. They could
demonstrate
opiod
requirement
is
reduced
postoperatively, pain scores got reduced, and time for
first following IV paracetamol and IV lornoxicam
administration. There was a significant reduction in the
incidence of nausea and vomiting and also significantly
prolonged the time for the first rescue analgesic
requirement.31

All the mentioned studies in the article demonstrate the
efficacy of lornoxicam as a pre emptive analgesic agent
in a variety of surgical procedures. In our study we tried
to analyze the efficacy of lornoxicam in the abdominal
surgery patients when used as a preemptive analgesic
agent for the reduction of post-operative pain and for
subsequent reduction in the requirement of Opioid
analgesics. It was demonstrated lornoxicam preemptively
reduces pain scores slightly and reduces requirement of
post-operative analgesics significantly.
CONCLUSION
The post-operative period is an important part of surgical
experience and affects recovery. Many advances have
been made in the field of pain management with the
advent of newer analgesic agents and techniques.
However patients continue to experience moderate to
severe pain post operatively. The concept of pre emptive
analgesia suggests that the best post-operative pain
management begins pre- operatively. The present study
states that pre emptive administration of lornoxicam in
patients undergoing abdominal surgery is associated with
lower pain intensity and subsequent lower analgesic
requirement in the postoperative period when compared
to the control group. The study reaffirms the findings of
the previous studies mentioned in discussion and shows
that lornoxicam can be used as a suitable alternative to
the other NSAIDS because of its better GI tolerability
and shorter duration of action.
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