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Abstract: Objective: Comparing the effectiveness of preemptive analgesia with nimesulide, metamizole sodium
or placebo in terms of postoperative edema in surgical removal of impacted mandibular third molars.

Material and methods: 80 patients with impacted mandibular third molars requiring surgical treatment were
enrolled in the study. This is a randomized, double-blind, placebo-controlled study. The patients were given
vials marked with numbers, containing nimesulide, metamizole sodium or placebo; the patients had to take the
medication 30 minutes prior to surgery.

Results: Postoperative edema was most pronounced in the groups treated with metamizole sodium or
nimesulide. The distances measured in the study showed varying degrees of involvement by postoperative
inflammation. The distances from the angle of the mandible to the labial commissure and to the pogonion,
respectively, were most affected by postoperative edema (P < 0.05).

Conclusion: The edema was most pronounced at the first 48 hours in all three treatment groups. Preemptive
analgesia with nimesulide or metamizole sodium did not appear to have any effect on postoperative edema.
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l. Introduction

Development of postoperative pain is typical after each surgical procedure. Clinical (nociceptive) pain
can be divided into two types, namely, inflammatory and neuropathic. The first type is associated with an injury
of peripheral tissues during a surgical procedure, and the second type is associated with an injury of the nervous
system [1].

Injury of tissue and peripheral nerves results in local inflammatory reactions, together with elevated
levels of various bioactive mediators, incl. prostaglandins, bradykinins, SP, CGRP and cytokines at the site of
injury [2].

Surgical removal of mandibular third molars is a common oral surgical procedure. According to
Troullos et al [3], this surgical procedure allows measuring the pain, edema, loss of function and hyperthermia,
as well as their suppression in the first 2-3 days after surgery. According to Meechan and Seymour [4], the
immediate postoperative sequelae - pain, edema and trismus - provide a useful clinical model for evaluating the
efficacy of analgesics and anti-inflammatory drugs. Postoperative edema can be controlled by different methods
which are based on the use of different drug classes - corticosteroids, NSAIDs, antibiotics [5, 6, 7, 8]. Another
part of the studies conducted focus on the route of administration of the drug (9). A third group of authors focus
on the timing of the drug administration - pre- and postoperatively [10, 11].

Preemtive analgesia is an up-to-date drug intervention based on the prevention of central sensitization
[1]. The use of NSAIDs for preemptive treatment has an effect on peripheral sensitization in the early
postoperative period, thereby suppressing the release of prostaglandins, cytokines and other bioactive
substances. COX1 and COX2 are assumed as important enzymes in terms of postoperative pain and
inflammatory edema [12]. Various NSAIDs affect postoperative pain and inflammation to different degrees.
Some of them have an effect mainly on the inflammatory process, while others have an effect on the pain [13].
The effect on the postoperative edema in maxillofacial region is of social importance, and it also reduces
complications and contributes to faster recovery of the patient [14]. Nimesulide is a medication commonly used
to control the postoperative pain and the reactive inflammatory process after extraction of impacted mandibular
third molars [15, 16]. Another drug commonly used in many parts of the world for pain relief is metamizole
sodium [17]. The use of metamizole sodium for control of inflammation after extraction is limited due to the
fact that its mechanisms of action are not completely understood. A clinical study demonstrated that metamizole
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sodium has an effect on COX1 and COX2, without causing any gastrointestinal problems typical of other
NSAIDs, which makes it a good option for analgesia [18].

I1. Objective
The objective of this study was to compare the effectiveness of preemptive analgesia with nimesulide,
metamizole sodium or placebo in terms of postoperative edema in surgical removal of impacted mandibular
third molars.

I11. Material and Methods

The study was conducted in compliance with the Declaration of Helsinki, and after obtaining approval
by the Ethics Committee at the Medical University of Plovdiv. This is a randomized, double-blind, placebo-
controlled study. 80 patients with impacted mandibular third molars were randomized to receive vials marked
with numbers, containing nimesulide, metamizole sodium or placebo. To be included the study, the patients had
to meet all the inclusion and none of the exclusion criteria.

Inclusion Criteria: clinically healthy patients aged between 16 and 45, with indications for an extraction
of a mandibular third molar; with no evidence of pain associated with the mandibular third molar to be
extracted; Pell and Gregory class 1 or 2.

Exclusion criteria: pregnancy; allergy to nimesulide, metamizole or lactose - the main ingredient of the
placebo; acute inflammation in the region of the tooth to be extracted; taking antibiotics or NSAIDs in the past
seven days; patients needing antibiotic prophylaxis.

Three groups were formed: 30 patients received nimesulide 100 mg (Enetra — “Actavis”), 30 patients
received metamizole sodium 500 mg (Algozone — “Elder”) and 20 patients (control group) received placebo.
Each vial contained 10 tablets of the medication. 30 minutes prior to the surgical procedure, each patient took 1
tablet from the vial which was given to him/her. The next administration of the drug took place 12 hours after
the surgical procedure. The patients had to take 1 tablet at every 12 hours for five days.

3.1 Control of postoperative edema

To measure the degree of postoperative edema, reference points were selected and distances to be
measured were determined. The reference points were the angle of the mandible, the tragus, the external
canthus, the sidewall of the nose, the labial commissure and the pogonion. The distances measured were from
the angle of the mandible to the other five points (for convenience, distances were designated with D). D1 —
from the angle of the mandible to the tragus, D2 — to the external canthus, D3 - to the sidewall of the nose, D4 -
to the labial commissure, and D5 - to the pogonion.

Fig. 1. Distances measured to find changes in postoperative edema

All measurements and surgical procedures were performed by the same investigator in order to reduce
the probability of error. Measurements were made prior to surgery (baseline) and at 24, 48 and 72 hours
postoperatively.

3.2 Statistical Methods

The Kruskal-Wallis Test was used to compare the distances (D1, D2, D3, D4 and D5) among the three
treatment groups (treated with placebo, metamizole sodium or nimesulide). The change of the value of each
distance during the postoperative period was evaluated using the Friedman Test (several time points) and
Wilcoxon Signed Rank Test (two time points). Boxplot diagrams were used for graphical visualization of D1,
D2, D3, D4 and D5 (outliers were distinguished according the criteria 1.5 of the interquartile range). The
correlation between a given couple of distances D; — D; (i, j = 1, 2, 3, 4 and 5; i # j) was assessed by the
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Kendall’s tau b correlation coefficient. Fisher’s exact test was applied for comparison of categorical variables.
Calculations were made with MS Excel 2016.

IV. Results

Gender distribution of patients in each of the three treatment groups was as follows: in the nimesulide
treatment group - 70% females: 30% males, in the metamizole sodium treatment group - 67% females: 33%
males, in the placebo group - 65% females: 35% males. Using Fisher's Exact Test (P = 0.95), statistical identity
between genders was found in the three treatment groups.

Comparison between the three treatment groups in terms of age showed statistical identity, confirmed
by Kruskal-Wallis Test (P — 0.86).

The results of the comparison of the measured distances between the three groups at each of the hours
studied showed no statistically significant difference.

The analysis of the results of comparing the distances as a function of time between the three groups
showed statistically significant changes in the groups treated with nimesulide or metamizole sodium. No
statistically significant difference was found in the first studied distance D1 when comparing the measurements
at baseline and at 24, 48 and 72 postoperative hours.

A significant difference in the second distance D2 as a function of time was found in the group treated
with metamizole sodium vs. the other two groups. This was confirmed by Friedman Test (P = 0.007). Another
statistically significant difference in this distance was found when comparing the values measured at baseline to
those measured at 24 postoperative hours in the metamizole sodium group - Wilcoxon Signed Rank Test (P —
0.011). The results of the comparison between the three treatment groups with regard to D2 are presented in
Figure 2.
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Fig. 2. Changes in D2 in the three groups when comparing the baseline values to those at 24, 48 and 72
postoperative hours

The comparison with regard to D3 at all studied hours found statistically significant difference in the
groups treated with nimesulide and metamizole sodium. This difference was positive (increased edema in these
two groups). The applied Friedman Test for the nimesulide group resulted in (P = 0.003), and for the
metamizole sodium group (P < 0.001). Comparison of the baseline values of D3 to the values of D3 at the next
studied hours showed significant difference at 24 hours in the nimesulide and metamizole sodium groups. The
result of the applied Wilcoxon Signed Rank Test was (P < 0.001) for the metamizole sodium group, and (P
<0.001) for the nimesulide group. Figure 3 shows the changes in D3, as a function of time.
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Fig. 3. Changes in D3 in the three groups when comparing the baseline values to those at 24, 48 and 72
postoperative hours

The comparison between the values of D4 measured at all the studied hours showed that there was a
statistically significant difference in the nimesulide and metamizole sodium groups. The data showed increased
edema in these two groups. The result of the applied Friedman Test for the nimesulide group and the
metamizole sodium group was (P <0.001) and (P <0.001), respectively. The comparison of the baseline values
of D4 to the values at the next studied hours showed that there was a statistically significant difference
(increased edema) between hour 0 and hour 24 in the nimesulide and metamizole sodium groups, and between
hour 48 and hour 72 in the nimesulide group. The result of the applied Wilcoxon Signed Rank Test was (P
<0.001) for the nimesulide group, and (P < 0.001) for the metamizole sodium group, respectively, for the
comparison between the baseline and postoperative hour 24. For the comparison between hour 48 and hour 72
in nimesulide group, the result of the Wilcoxon Signed Rank Test was (P = 0.011). Figure 4 shows the changes
in D4 as a function of time.

Zz0— (A) Placebo
= s
= 15 o
o
E 2 0= =3
: | I
5 = T
=
= b} l—l
= T I
s
J T T
Z4ah vs Oh 48h vs Oh 72h vs an
-0 (B) Metamizole sodium _
E 15 8
= -
= 10
a
2 . T
= H
E o I I ==
=
u T T
Z4ah vs Oh a8h vs Oh 72h vs an
2o (C) Nimesulide
E 15
E - T g é
a -
=
= = [_I
S S
=
S o T
=7 T T T
Zan vs Oh 48N vs Oh 72h vs Oh

Fig. 4. Changes in D4 in the three groups when comparing the baseline values to those at 24, 48 and 72
postoperative hours

With regard to the last studied distance D5, a statistically significant difference was found when
comparing the values measured at all studied hours in all three groups. This difference is also positive -
increased edema. The result of the applied Friedman Test for nimesulide, metamizole sodium and placebo
groups was (P <0.05). A significant difference was found when comparing the preoperative measurements to
those at postoperative hour 24 in all three groups. The result of the applied Wilcoxon Signed Rank Test was (P <
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0.05). A statistically significant difference was also found when comparing the placebo group and the
nimesulide group at 48 and 72 hours.
Figure 5 shows the changes in D5 in the three treatment groups.
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Fig. 5. Changes in D5 in the three groups when comparing the baseline values to those at 24, 48 and 72
postoperative hours

For the three groups of patients, the correlations between each couple Di—D; (i, j =1, 2, 3,4 and 5; i #
j), at each time point after extraction, were evaluated by calculation of the non-parametric Kendall’s tau b
correlation coefficient and by testing the hypothesis of its difference from zero. It was found that for all groups
and each time point the following correlations between couples were statistically significant: D1-D2; D1-D3;
D2-D3; D3-D4; D3-D5 and D4-D5. A correlation between D1 and D4 was evident for the entire period (Oh,
24h, 48h and 72h) within the placebo group, meanwhile there was no correlation between this couple of
distances for the patients treated with metamizole sodium or nimesulide. On the opposite, correlations which
were statistically significant in the last two groups (metamizole sodium — for the 48h and 72h, and nimesulide —
for the Oh, 24h, 48h and 72h) but not observed in the placebo group (for the Oh, 24h, 48h and 72h) were found
for the couples D2-D4; D1-D5 and D2-D5. The statistically significant correlations which were present in the
group treated with metamizole sodium but absent in the placebo group were: at the time of extraction (Oh) - D2-
D5 and at the 24h after the surgical procedure - D2-D4 and D2-D5.

V. Discussion

This study makes an attempt to add to our current knowledge of the benefits of preemptive analgesia in
terms of early postoperative edema at the first 72 hours after surgery.

The objective of the study conducted was to investigate the effectiveness of preemptive analgesia with
nimesulide, metamizole sodium or placebo in terms of postoperative edema after surgical removal of impacted
third molars, as well as to compare the effects of the three medications as a function of time. The results of the
comparison of the values of each distance at specific time points did not show a statistically significant
difference in all three groups. The comparison of the results of the measurement of the five distances as a
function of time showed a statistically significant difference in nimesulide and metamizole sodium groups, with
increased postoperative edema. The edema was most pronounced during the first 48 hours after surgery, and our
results are similar to the results of the studies of other authors [5, 13]. Pronounced edema was demonstrated by
the measurement of D4 (between the angle of the mandible and the labial commissure), and this result is
identical to the results of similar studies [13]. D1 remained unchanged, which, in our opinion, is due to the great
distance from the surgical site. The comparison of the values of D2 between the three groups showed that there
was a statistically significant difference only in the metamizole sodium group (increased edema), which, in our
opinion, is due to the peripheral mechanisms of relief of pain and inflammation by the medication used [18], as
well as to the probability of errors when recording the results (valid for all measurements made due to minor
differences of 1-2 mm between the baseline and follow-up measurements). Significant changes in the third
measured distance D3 were observed in the nimesulide and metamizole sodium groups (increased postoperative
edema); the results of our study are identical to the results of other studies with a similar design [13, 19]. A
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statistically significant difference was found when comparing the baseline levels of D3 to those at postoperative
hour 24, which is identical to the results of other studies [19]. Data analysis for D4 showed similar results to
those for D3; only in the nimesulide group the comparison between hours 48 and 72 showed statistically
significant difference, which may be due to a secondary inflammatory process. Our results are identical to the
results of other studies [19, 20]. There were statistically significant differences in the last studied distance D5 in
all three groups at the first 24 hours after surgery. In our opinion, this is due to the proximity of this distance to
the surgical field, as well as to the postoperative reactive inflammation.

Analyzing the results of the non-parametric Kendall's tau_b correlation coefficient, a correlation of the
distances studied in all three groups was found. The correlation was most pronounced in the nimesulide group,
less pronounced in the metamizole sodium group, and the weakest in the placebo group. There is evidence of
strong correlation between D5 and the other studied distances. We found no objective factors influencing the
relationship between the medication administered and the change in the distances studied.

VI. Conclusion
The edema was most pronounced at the first 48 hours in all three treatment groups. No statistically
significant anti-inflammatory effect of preemptive analgesia with nimesulide or metamizole sodium was
observed in comparison with the placebo group.
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