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Assessment of Preemptive Analgesia Efficacy in Surgical
Extraction of Third Molars
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Summary: Liporaci Jr JLJ — Assessment of Preemptive Analgesia Efficacy in Surgical Extraction of Third Molars.

Background and objectives: Literature on preemptive analgesia is controversial. Reliability of results and difficult reproducibility of research
contribute for non-elucidation of the subject. The aim of this study is to test the efficacy of oral ketoprofen (150 mg) preemptively administrated two
days before third molar surgery, compared with postoperative administration in the same patient.

Methods: Thirteen patients underwent surgical removal of bilateral third molar in two separate procedures. In a random and double blind proce-
dure, oral ketoprofen 150 mg was administered every 12 hours two days before surgery and, after the procedure, the same drug was administered
for three days. On the other side, a control (placebo) was used orally every 12 hours two days before surgery and, after the procedure, ketoprofen
150 mg was administered every 12 hours for three days. Postoperative pain was assessed by visual analogue scale, nominal scale, and amount

of rescue analgesics consumed.

Results: There was no statistically significant difference in postoperative pain between the preemptive treatment and control.

Conclusion: In this experimental model, preemptive analgesia was not effective in reducing postoperative pain in surgical extraction of third molar

compared with the postoperative administration of the same drug.
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INTRODUCTION

Effective treatment of postoperative pain is a major priority
for clinical research in surgical practice '. Analgesia improves
the quality of life postoperatively, reducing morbidity and pro-
viding greater comfort, allowing for rapid recovery and early
return of patients to daily activities.

The preemptive analgesia concept was introduced by Crile
at the beginning of the last century. He noted that blocking
the transmission of pain before surgical incision reduced
postoperative mortality. This technique was first proposed in
order to prevent postoperative shock. However, later on, its
proponents termed it “preemptive analgesia”, as they noticed
a marked decrease in the intensity and duration of postopera-
tive pain 23.

After major advances in the knowledge of pain physiology,
preemptive analgesia has been reborn with a series of studies
started by Woolf in the 80s. However, the success in experi-
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mental animal models has not been repeated in human clini-
cal models.

Several acute pain studies show a large variation in pain
intensity among patients. In a review of preemptive analgesia
performed by Katz et al. 4, the authors report that inclusion of
appropriate control groups for assessing the time of analgesic
administration in relation to the surgical incision is fundamen-
tal for a better analysis of the method.

The aim of this study is to evaluate the efficacy of preemp-
tive analgesia in surgical extraction of mandibular third molar,
comparing if a non-steroidal oral anti-inflammatory (Ketopro-
fen 150 mg) administered preoperatively for two days every
12 hours is more effective in reducing or eliminating pain than
the conventional protocol of postoperative administration of
the same medicine every 12 hours for three days.

METHOD

After review and approval by the Ethics Committee of Hospital
das Clinicas da Faculdade de Medicina de Ribeiréo Preto and
signing the informed consent, 14 patients were selected for
the study.

The selected patients were all young adults, aged between
18 and 30 years, of both sexes, with no medical records, not
using concomitant medication (except for oral contraceptive),
with bilateral mandibular third molars in similar position evalu-
ated by panoramic radiograph (Figure 1). Patients with a his-
tory of pericoronaritis or regional infections were not included
in the study.
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Figure 1 — Panoramic Radiograph Showing Bilateral Lower Third Mo-
lars (white arrows).

Drug treatment protocol

Patients underwent surgical removal of mandibular third mo-
lars bilaterally unerupted in two sessions with an interval of
one month between them. In both procedures, patients re-
ceived one drug (test or placebo), which was taken daily for
two days before surgery. After surgery, the test drug (keto-
profen 150 mg 2.day') was prescribed for three more days,
along with a rescue analgesic (paracetamol 750 mg) in case
of pain. Patients were fully covered in postoperative period, as
placebo was used only in the two days prior to surgery in one
of the procedures. Neither the surgeon nor the patient knew
which drug was being used during that period, as it may be the
test drug (ketoprofen 150 mg 2.day"") or placebo.

Surgical procedure

The same surgeon and assistant performed the surgery,
and the operative procedure did not exceed 1-hour. Follow-
ing the protocol of preoperative antisepsis, local anesthesia
was performed by blocking the inferior alveolar, lingual, and
buccal nerves with a maximum of two tubes of 2% lidocaine
with 1:50,000 noradrenaline, using carpule syringe and long
needle. The surgery was performed by the classic technique
of full flap, odontosection, and osteotomy to standardize the
surgical trauma. After extraction of third molar, the cavity was
treated with curettage, bone filing, and copious irrigation with
0.9% saline and sutured. Recommendations for the postop-
erative period were made, as well as for medication and com-
pletion of the pain questionnaires.

Questionnaires for postoperative evaluation
The questionnaires for pain assessment were completed at

pre-established moments after surgery (3, 8, 12, 24, 48, and
72 hours, respectively named M1, M2, M3, M4, M5, M6) and
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when the patient made use of rescue analgesic (if necessary,
named rescue number 1 up to rescue number 5). The param-
eters for evaluation were: 1) visual analogue scale (Huskis-
son ®); 2) verbal descriptive scale (Keele ©); 3) register of res-
cue analgesics consumption. For statistical analysis we used
analysis of variance for parametric data and Kruskal-Wallis
test for nonparametric data, and the level of significance was
p < 0.05.

RESULTS

Of the 14 patients selected, only one was excluded from the
study for not taken the preoperative medication properly (pa-
tient N# 14). Of the 13 patients evaluated, two were males and
11 females. The patients’ ages ranged from 18 to 30 years
(mean age 21 years).

Control vs. ketoprofen

Comparing all surgeries in which control was used and sur-
geries in which ketoprofen was used, the analysis of variance
showed no statistically significant difference between pain in-
tensity at different time points (p = 0.3870). The results are
shown in Figure 2.

First surgery vs. second surgery

Comparing the first surgery with the second surgery on the
same patient, the Kruskal-Wallis test showed no statistically
significant difference between pain intensity at different time
points (p = 0.2897). The results are shown in Figure 3.

First surgery using control vs. second surgery using
ketoprofen

Comparing the first surgery using preemptive control (placebo)
with the second surgery using preemptive ketoprofen in the
same patient (his own control), the analysis of variance for re-
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Figure 2 — Individual Values and Respective Means (horizontal
line) between Control Group (left) and Ketoprofen Group Surgeries
(right).
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Figure 3 — Mean and Respective Standard Deviation between the
First Surgery (left) and Second Surgery (right).
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Figure 4 — Mean and Respective Standard Deviation between the
First Surgery under Preemptive Control (left) and Second Surgery un-
der Preemptive Ketoprofen (right).
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Figure 5 — Mean and Respective Standard Deviation between the
First Surgery under Preemptive Ketoprofen (left) and Second Surgery
under Preemptive Control (right).
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peated measures showed no statistically significant difference
between pain intensity at different time points (p = 0.2474).
The results are shown in Figure 4.

First surgery using ketoprofen vs. second surgery using
control

Comparing the first surgery using preemptive ketoprofen with
the second surgery using preemptive control on the same pa-
tient (his own control), the analysis of variance for repeated
measures showed no statistically significant difference be-
tween pain intensity at different time points (p = 0.9067). The
results are shown in Figure 5.

DISCUSSION

The results observed in this study showed no significant differ-
ence in ketoprofen used preemptively or just after surgery.

Preemptive analgesia is a controversial topic. Differences
between experimental models, including different routes of
administration, drug combinations, time of postoperative pain
evaluation, types of surgery, concomitant use of sedation and
local anesthetics that are more potent hinder the comparison
between procedures.

From a conceptual standpoint, local anesthesia is in itself
a preemptive analgesia, as we are blocking the nerve impulse
before starting the surgical incision. Thus, we must consider
that local anesthetic inhibits pain sensation both during and at
the first hours after surgery. Most literature studies associate
local anesthesia with the oral or parenteral drug administra-
tion regime of anti-inflammatory to evaluate analgesia, as an-
esthesia is necessary to perform the procedure.

In our study, we chose to use only ketoprofen 150 mg as-
sociated with local anesthesia to block the inferior alveolar,
lingual and buccal nerves, using a maximum of two tubes of
lidocaine 2% with epinephrine 1:100,000. Lidocaine was cho-
sen, among other local anesthetics, because of its intermedi-
ate duration of action, as a long-lasting local anesthetic could
interfere with the assessment of pain in the first 12 hours after
surgery. The number of tubes was limited to avoid masking
the analgesia of ketoprofen at the same initial period.

Regarding the choice of non-steroidal anti-inflammatory,
we chose ketoprofen for its frequent use in several types of
procedure, various routes of administration, high analgesic
power and low adverse effects. This clinical efficacy is similar
in intravenous, intramuscular, and rectal routes, but oral ad-
ministration immediately before surgery is less effective than
the intravenous (Kokki 7). The fact that we administered keto-
profen 150 mg two days before surgery was considering that
most studies in literature using oral anti-inflammatory drugs
do it with only one hour in advance. In these cases, there may
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be changes in the absorption and distribution of the drug be-
fore its clinical effect, so, we chose to anticipate the beginning
of preemptive therapy.

Jung et al. 8 reported that the oral administration of a non-
steroidal anti-inflammatory (Talniflumato 370 mg) one hour
prior to surgical extraction is not more effective than the same
drug administration one hour after surgery. The study evalu-
ated only a single administration without follow-up postopera-
tively. In our study, the continuity of anti-inflammatory medica-
tion was justified by not leaving the patient uncovered under
the risk of pain due to lack of analgesia, as the objective was
to evaluate whether there is advantage to start early adminis-
tration of ketoprofen 150 mg in detriment of only postoperative
administration.

Ong et al. ® reported that intravenous administration of ke-
torolac 30 mg preoperatively has a preemptive effect of two
additional hours of analgesia compared to the same medica-
tion administered at the end of surgery. Similar to the preced-
ing paragraph, the authors evaluated only the first moment of
post-operative pain, not assessing it afterwards or the amount
of rescue analgesics. Obviously, the intravenous route has a
100% bioavailability of the drug in the circulation, which can
be reduced in oral administration of the same drug. We chose
the oral route to reproduce the routine clinical situation of den-
tal offices, in which professionals who do this type of surgery
rarely use the parenteral route.

Zacharias et al. '°© evaluated preemptive analgesia by
separating the patients into three groups: placebo, diclofenac
100 mg, and methadone 10 mg administered orally 60-90
minutes before surgery, and found no significant difference
between groups. Surgery was performed under general an-
esthesia and after anesthesia induction. They administered
tenoxicam 20 mg and dexamethasone 8 mg. We believe that
these factors may have affected the outcome, as there is an
association of different analgesics in different routes of ad-
ministration, as well as central nervous system depression in-
terfering with the perception of immediate postoperative pain.
Furthermore, the study was not paired, making comparison in
the same patient difficult.

Revista Brasileira de Anestesiologia
Vol. 62, Ne 4, July-August, 2012

Isiordia-Espinozaet et al. '' showed that the association of
submucous tramadol (50 mg) applied at surgical site with ke-
torolac (10 mg) administered orally 30 minutes before surgery
was more effective than the preemptive use of oral ketorolac
(10 mg) alone. This finding suggests that the balanced anal-
gesia optimizes preemptive treatment. However, the fact that
the authors used a preemptive analgesic opioid capable of
sedation/depression of the central nervous system results in
interference in nociceptive perception and interpretation. We
decided to use only a non-steroidal anti-inflammatory to pre-
vent such interference in our analysis.

Analgesia at hospital surgical clinic, usually, begins right
in the induction of general anesthesia by the same anes-
thesiologist. In some cases, the surgeon requests a specific
drug. During general anesthesia, a state in which the central
nervous system depression prevents pain processing, the
anesthesiologist usually administers an intravenous cocktalil
consisting of corticosteroids, opioids, and non-steroidal anti-
inflammatory. The surgeon, in turn, performs nerve block or
infiltration of local anesthetics in the region to be operated,
which complements the analgesia closing the possible path-
ways of nociceptive transmission.

This balanced analgesia is proven effective in preventing
pain. The fact that it is administered before the surgical inci-
sion has as main justification the pharmacokinetic advantage,
i.e., at the time of incision there is already an analgesic in
that tissue ready to act. From that perspective, there are no
controversies.

Preemptive analgesia has been investigated with the pos-
sibility of a pharmacodynamic advantage. With the onset of
surgical trauma and inflammatory cascade activation (that
happens even after the surgery), there is the release of inflam-
matory mediators and its corresponding nociceptors sensiti-
zation. The hypothesis of the anti-inflammatory administered
before trauma reduce the amount of release of these media-
tors and the consequent peripheral and central sensitization is
attractive. However, the results from literature are contradic-
tory and more studies are needed on the subject.
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