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Abstract Aim: Pain and swelling following surgery for impacted third molars can be controlled by various
methods. This study compared the analgesic and anti-inflammatory efficacy and tolerability of lornoxicam, aspirin
and a placebo with and without conscious sedation in impacted mandibular third-molar surgery. Materials and
Methods: 60 patients undergoing third-molar surgery were divided into 2 groups of conscious sedation and routine
local anesthesia (n=30). Both groups were divided into three subgroups (n=10) that received either Lornoxicam,
aspirin, or a placebo postoperatively. Results: In both the conscious sedation and local anesthesia groups, swelling
reduction was significantly greater with Lornoxicam compared to aspirin and placebo (p< .05). Pain values were
significantly lower for Lornoxicam group compared to both aspirin and placebo groups at 6, 12 and 24 hours
postoperatively (p< .05). Conclusion: Conscious sedation resulted less pain and swelling. Moreover, Lornoxicam
was found to be an effective analgesic and anti-inflammatory agent for use in conjunction with oral surgery.
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1. Introduction
Patients undergoing oral surgery may experience
anxiety and discomfort that makes treatment difficult for
the patient as well as the doctor and can extend the
duration of surgery. [1,2] Impacted third molar surgery,
the most common type of oral surgery procedure, can also
cause severe inflammation and pain postoperatively. [3,4]
In order to secure a more comfortable operative procedure,
instead of local anesthesia, the patient may be provided
with conscious sedation by one of several methods,
including ‘inhalation conscious sedation’, ‘intramuscular
conscious sedation’ and ‘intravenous conscious sedation’.
The standard technique used in dentistry and oral surgery
is intravenous conscious sedation with midazolam,
a benzodiazepine with a short half-life of 2-3 hours.
Compared to other anesthetic agents, midazolam produces
a smaller hemodynamic effect, has a more rapid onset,
results in less anterograde amnesia and is easier to titrate
to patient response. However, when midazolam is applied
intravenously, respiration depression and cardiovascular
system depression is higher than it is with diazepam, the
most frequently used alternative. [5]
In order to control the amount and intensity of edema,
pain and trismus occurring after surgical extraction and

help patients maintain their social activities, various
pharmacological and/or extraction methods have been
used. These include non-steroid anti-inflammatory drugs
(NSAIDs), laser treatment, steroids and ultrasound.
[6,7,8] Lornoxicam, a member of the oxicam group of
NSAIDs, is known to possess potent anti-inﬂammatory
and analgesic properties and is widely recommended for
the symptomatic treatment of pain and inﬂammation
associated with osteoarthritis and rheumatoid arthritis as
well as postoperative pain associated with gynecological,
orthopedic, abdominal and dental surgery. The drug has a
half-life of 3-5 hours and poor solubility in acidic
conditions. [9,10] There are several studies investigating
the effects of conscious sedation and NSAİ on postoperative
pain and swelling after third molar surgery. However there
is no study of lornoxicam and conscious sedation when
used together in eliminating the pain and swelling
following the third molar surgery whether they would
result in synergistically or not.
Our study hypothesizes that the use of lornoxicam
together with conscious sedation would result in better
elimination of postoperative sequels after the third molar
surgeries.
The aim of this study was to evaluate the effects of
Lornoxicam on pain and swelling after third-molar
surgery with either conscious sedation or local anesthesia
and compare this to aspirin and a placebo.
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2. Materials and Methods
This study was conducted as a randomized, doubleblind study, a power analysis (Power and Precision
software, Biostat, Englewood, NJ, USA) was conducted to
indicate sample size which indicated that detection of
differences in the study could be obtained with at least 8
patients per subgroups at a power of 0.8 (alpha = 0.05).
Thus, this study was conducted with a population of 10
patients per subgroups total of 60 young healthy adults
ranging in age from 18-28 years. The study was approved
by the local ethics review committee, and all patients gave
their informed written consent for participation. Patients
were selected based on clinical and radiographic
examinations indicating Archer Class 1 or 2 vertical third
molars requiring extraction. Subjects were randomly
divided into 2 groups according to anesthesia procedures,
Group A: Conscious sedation [0.06mg/kg midazolam
(Dormicum 15mg IV; Deva, Istanbul, Turkey) delivered
intravenously] + local anesthesia 2.5% articaine hydrochloride
(Ultracain DS; Aventis, Istanbul, Turkey).
Group B: Local anesthesia 2.5% articaine hydrochloride
(Ultracain DS; Aventis, Istanbul, Turkey) Both anesthesia
groups were further divided into 3 subgroups according to
post-operative medication
1: Lornoxicam (8mg, Xefo Rapid, Abdi Ibrahim, Istanbul,
Turkey),
2: Aspirin, (500 mg, Bayer, Germany)
3: Placebo (Bayer, Germany).
Prior to the operation, the distance between the palpebral
commissure and the mandible angle as well as the distance
between the front of the auricular lobule and the labial
commissure were measured. The reference points used
were marked with a skin pencil to ensure standardization,
and the same points were used to measure distances 48
hours post-operatively. Routine mandibular impacted third
molar surgery and measurement procedures were performed
by the same surgeon to ensure standardization and avoid
discrepancies related to calibration. Surgeries were carried
out according to a standardized technique including
mucosal flap, bone removal, splitting the tooth if
necessary. Duration of surgery, amount of local anesthetic
solution used, and complications related to surgical
procedures and analgesics were recorded.
Following surgery, patients were given 1 gr Amoxicillin
(Alfoxil 1gr; Fako, Istanbul, Turkey) to prevent postoperative
infection and sterile saline to maintain oral hygiene. In
addition, either Lornoxicam, aspirin or a placebo (coded
only as X, Y, and Z) were randomly prescribed by a
doctor blinded to the drug given, and patients were
instructed to take the given medication at 0 (upon wound
closure), 12 and 24 hours. Patients were also given
follow-up forms and instructed to record the level of pain
they experienced at 6, 12 and 24 hours on a Visual Analog
Scale (VAS). Paracetamol 500 mg (Vermidon 500 mg;
Sandoz, Istanbul, Turkey) was supplied as rescue
medication for those patients who did not achieve
adequate analgesia by use of the study medication.
Patients were discharged from the hospital with
instructions to return for control at 48 hours.
Study data was analyzed using the software package
SPSS software (version 12; SPSS Inc, Chicago, IL, USA).
In analyses of the data; Student T test was used in the

comparisons of two group due to data being normally
distrubuted and Anova test was used in the three group
comparisons. For multiple comparisons test as post-up test
for Anova; Scheffe test was chosen .05 is used as a
significance level.

3. Results
Of the 60 patients included in the study, 34 (56.7%)
were women and 26 (43.3%) were men. The mean patient
age was 22.8 years (18-28). All of the patients were
available for recall. None of the patients exhibited any
complications or allergic reactions to the medication.
None of the patients had used rescue medication. Pain and
swelling scores were evaluated separately.

3.1. Pain
Statistical analysis of the VAS results of the sedation
groups found the pain scores of the Lornoxicam subgroup
to be significantly lower than the scores of both the aspirin
and placebo subgroups at 6 and 24 hours (p<.05) and
significantly lower than the scores of the placebo
subgroup at 12 hours (p<.05).
Among the local anesthesia groups, the VAS scores of
the Lornoxicam subgroup were significantly lower than
the scores of both the aspirin and placebo subgroups at 6,
12 and 24 hours (p<.05). In addition, the aspirin subgroup
had significantly lower pain scores than the placebo
subgroup at 6 and 12 hours (p<.05). (Table 1 - Table 2)
Table 1. Within the columns, siginificant differences are represented
by different superscript capital letters (P < .05).Within rows,
signiﬁcant differences are represented by different superscript small
letters (P < .05)
Concious Sedation
lornoxicam
A,a

6th hour

9,5

12th hour

15,0B,a

24th hour

2,0

B,a

aspirin

placebo

A,b

30,1A,b

30,9A,b

33,1A,b

A,b

28,0A,b

27,9
26,7

Table 2. Within the columns, siginificant differences are represented
by different superscript capital letters (P < .05).Within rows,
signiﬁcant differences are represented by different superscript small
letters (P < .05)
Local anesthesia
lornoxicam
19,6

A,a

12th hour

20,5

A,a

24th hour

12,0B,a

6th hour

aspirin

placebo

23,7

A,a

23,8A,a

25,0

A,a

34,7A,a

34,8B,b

44,6B,b

When all the groups are compared with each other
statistical differences are noted. CS/lornoxicam group
showed statistically lower pain scores than all other groups at
6th, 12th and 24th hours (p<.05). Also LA/lornoxicam
subgroup showed statistically lower pain then other
subgroups for all time periods (p<.05). There was no
difference amongst CS/Aspirin, LA/aspirin, CA/placebo
and LA/placebo at 6th and 12th hour (p>.05). However
LA/placebo group showed statistically higher pain scores
then all other groups at 24th hour (p<.05) (Figure 1).
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Figure 1. Boxplot display shows the average pain scores for lornoxicam, aspirin and placebo groups for main groups of conscious sedation and local
anesthesia

3.2. Swelling
According to preoperative and postoperative face
measurements, amounts of swelling were significantly
higher for the local anesthesia groups when compared to
the conscious sedation groups (p< .05). Furthermore,
swelling was significantly higher for the sedation/placebo

subgroup when compared to the sedation/Lornoxicam and
sedation/aspirin subgroups (p< .05). Swelling was also
significantly higher for the local anesthesia/placebo subgroup
when compared to the local anesthesia/aspirin (p< .05) and
local anesthesia/Lornoxicam (p< .05) subgroups and for the
local anesthesia/aspirin subgroup when compared to the
local anesthesia/Lornoxicam (p< .05) subgroup. (Figure 2).

Figure 2. Boxplot display shows the average swelling scores for lornoxicam, aspirin and placebo groups for main groups of conscious sedation and
local anesthesia
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4. Discussion
As with other surgical procedures, extraction of an
impacted third molar is followed by a period of discomfort
that includes pain, swelling and trismus. Extensive
research has been conducted in an attempt to alleviate or
even totally eliminate such problems by using different
extraction methods or varying postoperative medical
treatment; however, an adequate solution has yet to be
found. [11-16]
Postoperative complications such as pain, swelling,
trismus and bleeding vary depending upon the medical
condition and age of the patient. [17,18,19,20] In order to
prevent differences arising from such factors and ensure
standardization, the population of this study was
comprised of healthy, young individuals who had fully
completed their growth and who had impacted teeth of
similar severity.
A double-blind study by Bonnin [12] investigating pain
thresholds of volunteer subjects found individuals
administered midazolam (0.07mg/kg) as intravenous
conscious sedation had significantly lower pain scores
when compared to individuals administered physiologic
serum without sedation. Another randomized, doubleblind study conducted by Coulthard and Rood [21]
similarly found that volunteers provided with intravenous
conscious sedation with midazolam (0.07mg/kg) during
painful operations reported less pain compared to those
given serum only. Both studies concluded that conscious
sedation raises pain thresholds, making it easier for
patients to tolerate surgery.
Ong et al [2] compared postoperative pain levels of
subjects provided with conscious sedation with midazolam
and those receiving local anesthesia only for extraction of
an impacted wisdom tooth. While patients receiving
conscious sedation reported lower postoperative pain
scores, they also required analgesics for a longer period of
time postoperatively than the patients receiving local
anesthesia only.
Lustenberg et al [22] compared the analgesic efficacy
and tolerability of a pre-emptive/post-surgical 4-day
regimen of oral ibuprofen (400mg) with that of
Lornoxicam (8mg) and concluded that both drugs were
equally effective in managing pain after third-molar
extraction.
Zor et al [10] also examined the efﬁcacy of pre-emptive
Lornoxicam on analgesia following surgical removal of
mandibular third molars. The authors reported that 8mg
Lornoxicam delivered intravenously 25 minutes before
surgery was more effective in controlling pain than the
same amount of Lornoxicam delivered intravenously
following surgery.
As authors knowledge this study is the first to
investigate the effects of conscious sedation in conjunction
with different analgesics and compared them to patients
only receiving local anesthesia with the same analgesics.
When patients receiving conscious sedation in examined,
no abnormal changes were observed in patients’ vital
findings, and none of the patients reported any nausea or
anxiety in line with previous studies. When compared to
patients receiving local anesthesia only, those receiving
conscious sedation with midazolam reported less discomfort

during surgery and faster recovery, with less postoperative pain and edema.
In the present study results also showed that pain scores
of patients receiving conscious sedation did not
statistically differ from only local anesthesia group when
the used analgesic were aspirin or placebo. However when
patients received conscious sedation with lornoxicam pain
scores were statistically lower than local anesthesia with
lornoxicam. However LA/lornoxicam group also showed
lower pain scores then CS/aspirin CS/placebo LA/aspirin
and LA/placebo.

5. Conclusion
In Conclusion, the study results clearly indicated that
patients who received Lornoxicam after third-molar
surgery with conscious sedation had the best results in
terms of pain and swelling control. Lornoxicam was also
found to be much more effective for pain reduction in
general. Further studies are needed to compare the
effectiveness of conscious sedation with different types of
analgesics in terms of pain and swelling reduction
following extraction surgery on impacted third-molars.
Minimizing the discomfort after third molar surgery is
an important factor for patients who undergone the
surgery. This study demonstrated that conscious sedation
resulted in less pain and swelling compared to local
anesthesia alone which increases patients comfort.
Moreover, Lornoxicam was found to be an effective
analgesic and anti-inflammatory agent for use in
conjunction with oral surgery.
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