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ABSTRACT
Pain is a common aftereffect following a dental treatment, especially extractions. Hence, the main
aim of the study was to compare the effect of pre-operative and post-operative analgesic usage
on post-operative pain management following dental treatment. Moreover, the efficacies of three
types of painkillers (Paracetamol, Ibuprofen and Mefenamic Acid) in pain relief were also evalu-
ated. Volunteers (n = 120) who were undergoing extraction participated in this study and were
randomly divided into two groups. One group consisting of 60 participants were given pre- and
post-operative analgesics while another group (n = 60) received post-operative analgesics only.
A visual scale was used to record pain from zero to 56 hours post-operatively at 8-hour intervals.
The results showed that patients who were taking analgesics pre-operatively experienced signif-
icantly (p = 0.0045) less pain compared to those who had taken post-operative analgesics only
However, a lower cumulative number of moderate and severe experiences of post-extraction pain
was recorded for the pre- and post-operative analgesic treatment groups as compared to the post-
operative only analgesic treatment group; no significant differences were observed. Moreover, no
significant differences were observed among the analgesics used in this study as well. On the basis
of these results, we conclude that preoperative analgesic usage has a positive impact on post-
extraction acute pain management.
Key words: Pre-operative pain, Post-operative pain, dental extraction, paracetamol, ibuprofen,
mefenamic acid

INTRODUCTION
Pain increases the anxiety and suffering frompatients.
However, it helps clinicians to assess the condition,
differentiate the causes, diagnose the root cause, and
treat the cause at a much earlier stage, thereby pre-
venting more severe problems for the patients1. Var-
ious methods have been followed to relieve pain ei-
ther conservatively or post-operatively. Pain relief im-
proves clinic outcomes2.
Up to now, several studies have been conducted to
ascertain the role of pre- and/or post-operative anal-
gesic usage on the regulation of post-operative oral
pain. Hutchinson et al., in their study, showed that
use of pre-operative piroxicam (40mg) reduced doses
of paracetamol in the first 24 h following recovery
from anesthesia, while no opioid analgesia was re-
quired after surgical removal of lower third molars
under general anesthesia3. Pre-operative single oral
dose of valdecoxib also showed well-tolerated and ef-
fective analgesic effects on post-operative bunionec-
tomy pain4. In another study, vicoprofen was re-

ported as an effective post-operative analgesic med-
ication in the management of acute post-operative
dental pain5. The effects of pre- and post-operative
ibuprofen in preventing post-operative pain has been
acknowledged by several researchers6.
In the case of other surgeries, such as abdominal
and thoracic surgeries, there have also been demon-
strated advantages of pre-operatively administered
analgesics7. However, Nagatsuka et al. did not
observe pre-emptive effects from the combination
of pre-operative diclofenac, butorphanol and lido-
caine in the post-anesthesia care unit8. In another
study, significant difference in pain control using pre-
operative naproxen sodium was not observed9.
Management of pain in dentistry is challenging for
both the patient and the clinician. Pain response re-
sults from the inflammatory reactions caused by tis-
sue distortion10. Dental procedures involving teeth
are generally painless unless it involves the pulp. Dis-
turbance of the adjacent soft tissues and periodon-
tal structures stimulates pain as well. Tooth extrac-
tion is one of the common procedure which produces
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inflammation and pain11. In dentistry, analgesics
are prescribed to relieve acute pain, post-operative
pain and chronic pain, and sometimes to control ad-
junctive intraoperative pain. However, there is no
established protocol for its control. Though several
studies have been conducted to investigate the effi-
cacy of different types of analgesics administered pre-
operatively, no study has attempted to analyze the
efficacy of different analgesics, namely Paracetamol,
Ibuprofen and Mefenamic Acid, in post-extraction
pain management. Hence, this study aims to com-
pare the efficacy of analgesics, such as Paracetamol,
Ibuprofen andMefenamic Acid, given pre-operatively
and post-operatively in controlling post-extraction
pain.

MATERIALS ANDMETHODS
Analgesics used
The following routinely prescribed oral analgesics
were used for this study: Paracetamol (500mg tablet),
Ibuprofen (400 mg tablet) and Mefenamic Acid (500
mg tablet). Drugs were administered to patients three
times a day (t.i.d).

Inclusion and exclusion criteria
This studywas conducted in theDental Clinic, Faculty
of Dentistry, MAHSA University (Malaysia). The in-
clusion criteria for selection of the subjects included:
adult age (over 18 years of age), patients indicated for
extraction under local anesthesia, patients indicated
for extraction under local anesthesia with adrenaline
of maximum two cartridges, with no other medical
complaints, and with no known contraindications for
the above-mentioned drugs. On the other hand, pe-
diatric patients, medically-compromised patients, pa-
tients with history of active peptic ulcer or ulcerative
colitis, and those with history of bronchial asthma
with any allergy to the above-mentioned drugs were
excluded from the study.

Study design
Following provision of a signed consent form from
each subject, a total of 120 subjects were enrolled in
the study. Subjects were randomly divided into two
main groups (group A and group B), and each group
consisted of three subgroups (A1, A2 and A3, and B1,
B2 and B3, respectively). Sixty participants from each
group were equally divided into three subgroups (n =
20). Group A patients received analgesics both pre-
operatively and post-operatively. Group B patients
received drugs post-operatively only. Subgroups
1, 2 and 3 were prescribed Paracetamol, Ibuprofen

and Mefenamic Acid, respectively. Visual Analog
Scale (VAS) was used to evaluate the patients’ post-
extraction pain until 56 hours at every 8-hour interval
(Table 1). Evaluation of pain just after extraction was
considered ‘0’ hour.

Table 1: Visual Analog Scale of pain

Pain severity Scale

No Pain 0

Mild Pain 1-3

Moderate Pain 4-6

Severe Pain 7-9

Worst Pain 10

Data analysis
Data were analyzed using Pearson chi–squared (χ2)
test (SPSS version 22) and the significance level was
set at p < 0.05.

RESULTS ANDDISCUSSION
Among the patients who received analgesics pre-
operatively (GroupA), 26 reported no post-extraction
pain at ‘0’ hour while only 3 reported severe pain.
However, in Group B which received analgesics post-
operatively only, 10 patients recorded no pain while
5 developed severe pain (Table 2). Further analy-
sis showed a significant difference (p = 0.0045) be-
tween pre- and post-operatively treated groups in
post-extraction pain control at ‘0 hour’.

Table 2: Post-extraction pain at ‘0 hour’

Pain Scale Group A Group B

0 No Pain 26 10

1-3 Mild Pain 20 20

4-6 Moderate Pain 11 25

7-9 Severe Pain 3 5

10 Worst Pain 0 0

From cumulative and periodical evaluation of post-
extraction pain until 56 hours, it was observed that the
total number of times pain was reported by patients
of Group A was lower than that of Group B. Only for
9 times did patients of Group A report severe pain,
which was reported 18 times for Group B (Table 3).
However, no significant difference (p = 0.151) was ob-
served between pre- and post-operatively treated co-
horts with respect to post-extraction pain control out
til 56 hours.
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Table 3: Cumulative Post-extraction pain until 56
hours

Pain Scale Group A Group B

0 No Pain 227 216

1-3 Mild Pain 134 122

4-6 Moderate Pain 51 64

7-9 Severe Pain 9 18

10 Worst Pain 0 0

Among the three medications taken in this study to
evaluate pain reduction efficiency, patients with se-
vere post-operation pain due to severe inflammatory
conditions responded well with Mefenamic Acid, and
followed by Ibuprofen; the lowest response was ob-
served for aracetamol administration (Table 4).
Post-operative pain alters or sometimes halts the nor-
mal activities of the patient, and increases suffering
and anxiety. It disturbs the homeostasis of the en-
docrine and circulatory systems. Moreover, post-
operative pain negatively influences the wound heal-
ing process12,13. Hence, reliable and fast-onset anal-
gesia is highly needed. This study was designed to test
the currently popular belief that pre-operative mea-
sures are helpful in the prevention or modification of
post-operative pain.
Even though several studies have been done on var-
ious aspects of pain management, pain remains the
most sensitive and predominant issue from both the
doctors’ and patients’ point of view. Many stud-
ies have been conducted on understanding the man-
agement of post-operative pain by various means of
pre-operative methods, collectively referred to as pre-
emptive analgesia. Prescribing analgesics to patients
prior to dental treatment has proven to provide better
pain control than post-operatively inmany studies. In
this study, we have also observed that analgesics used
prior to teeth extraction have better effects on post-
extraction pain control.
Immediately after any surgery, central sensitization
induces excitability in the central nervous system14.
In the head and neck region, inhibition of central
sensitization is limited. In contrast, various post-
surgical noxious inflammatory stimuli may continu-
ously stimulate local nociceptors and induce periph-
eral sensitization14, which may increase the excitabil-
ity of dorsal horn neurons and eventually could cause
central sensitization15. Following establishment of
central sensitization, patients respond poorly to anal-
gesics16. The surgeries that are linked to the strong
post-surgical inflammatory reactions usually cause

sensitized severe post-operative pain. Hence, the con-
cept of pre-emptive analgesia is introduced to prevent
central sensitization before surgery to help minimize
post-operative pain17.
Several randomized control studies have shown
the post-operative pain inhibitory potential of
pre-operative non-steroidal anti-inflammatory drugs
(NSAIDs) in tooth removal. In this study, we have
also observed significantly less experience of acute
pain following extraction in those patients who took
analgesics pre-operatively. This could be because of
the inhibition of central sensitization that results
from tissue damage during removal of the impacted
tooth and the inhibition of peripheral sensitization
that results from inflammation following tooth
removal. In this study, only a few patients developed
severe pain in the pre-operative group which could be
due to secondary infections in patients not following
the instructions or maintaining poor oral hygiene.

CONCLUSIONS
Post-operative pain is a common complication fol-
lowing extraction. In our study, patients prescribed
with analgesics prior to dental treatment reportedly
experienced lower pain level post-treatment as com-
pared to patients prescribed only post-operatively.
The types of analgesics in our study, namely Paraceta-
mol, Ibuprofen and Mefenamic Acid, affect the post-
operative pain differently. Though there were no sig-
nificant differences in efficacy among the analgesics
used in this study, Ibuprofen and Mefenamic Acid
showed better anti-inflammatory properties com-
pared to Paracetamol and, thus, in reducing pain lev-
els post-operatively as well.
On the basis of the results of this study, we can
conclude that in dental extraction cases, use of pre-
operative analgesics may help to attenuate central
sensitization while post-operative peripheral sensi-
tization could be inhibited by administering post-
operative analgesics. Moreover, this preventive anal-
gesia method could be most effective method in con-
trolling post-operative pain in other dental surgeries
as well. Hence, for dental extractions and minor oral
surgical procedures, analgesics should be given pre-
operatively to mitigate post-operative pain and to re-
duce post-operative pain medication dosage require-
ment, thereby supporting a better healing process.

ABBREVIATIONS
COX: Cyclooxygenase
CNS: Central Nervous System
H0: Null hypotheses
H1: Alternative hypotheses
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Table 4: Comparison among the analgesics in maintain post-extraction pain at ‘0 hour’

Scale Group A Group B

A1 A2 A3 B1 B2 B3

0 No Pain 9 8 9 3 4 3

1-3 Mild Pain 6 7 7 6 7 7

4-6 Moderate Pain 4 3 4 10 7 8

7-9 Severe Pain 1 2 0 1 2 2

10 Worst Pain 0 0 0 0 0 0

NSAIDs: Non-steroidal anti- inflammatory drugs
PCM: Paracetamol
Post-op: Post-operative
Pre-op: Pre-operative
t.i.d.: ter in die, three times daily
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