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A b s t r ac t
Aim: The aim of this study is to evaluate the efficacy of sublingual piroxicam as a preemptive analgesic agent in patients undergoing single
implant surgery.
Materials and methods: This was a prospective triple-blind placebo-controlled trial that involved 40 patients presented for the placement of a
single endosteal implant in the posterior maxillary arch. Patients were randomly allocated to one of the following groups. Group I (study) who
received sublingual piroxicam 40 mg 1 hour prior to the surgical procedure and group II (control) received placebo 1 hour before the surgery,
both the groups received sublingual piroxicam 20 mg tablet twice a day on the first and the second postoperative day and once a day on the
postoperative day 3. Visual analog scores for measuring pain intensity were assessed at postoperative 1 hour, 6 hours, days 1, 3, and 5. Facial
swelling was measured and evaluated during the first, third, and fifth postoperative days using the digital vernier caliper. The Mann–Whitney
U test was used to make between-group comparisons. The Wilcoxon-signed rank test was used to make within-group comparisons.
Results: At all-time intervals, both mean pain and mean swelling scores were higher in controls as compared with those of cases. The difference
between the two groups was also statistically significant at all-time intervals for both parameters except for pain at 1 hour.
Conclusion: Our findings suggest that preoperative sublingual piroxicam is more effective for controlling postoperative pain and swelling after
surgical implant placement than only postoperative administration.
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Introduction

1

Postoperative pain and swelling are potential side effects of oral
surgical procedures including the placement of dental implants.1
Despite the predictable success of dental implants, postoperative
pain and swelling reduce the compliance of patients toward
implant therapy. Hence, attempts should be made to prevent these
complications that accompany tissue injury after implant placement
to improve the quality of life of patient.2
The concept of preemptive analgesia involves the administration
of analgesic before a painful stimulus is initiated. It consists of
antinociceptive treatment that prevents central neural sensitization
which amplifies postoperative pain. 3
Nonsteroidal anti-inflammatory drugs (NSAIDs) have been used
to obtain preemptive analgesia. NSAID inhibits cyclooxygenase
enzyme and decreases peripheral and central prostaglandin
production. This, in turn, reduces the response of peripheral and
central sensitization to noxious stimuli. These properties make
NSAID to be used as preemptive analgesia before a surgical
procedure with an expectation of a reduction in the pain.4
Piroxicam is a NSAID with a long half-life (50 hours) and potent
analgesic activity.5 The analgesic efficacy of sublingual piroxicam in
several types of pain (e.g., postoperative, renal colic, osteoarthritis,
lower back pain, and third molar surgery6 have been investigated) NO
study has evaluated the prevention and control of pain and swelling
following dental implant placement. The aim of our study is to
evaluate the efficacy of sublingual piroxicam medication protocol for
postoperative pain and swelling control following implant surgery.

M at e r ia l s

and

Methods

This was a prospective, triple-blind, placebo-controlled randomized
clinical trial that involved 40 patients in the age group of 16–40 years
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who presented to the Department of Periodontics, Albadar Rural
Dental College, Kalaburagi, for the placement of the single endosteal
implant in the posterior maxillary arch irrespective of gender. All
patients were explained about the study and informed consent was
obtained from them. Ethical committee clearance was obtained
before starting the study. Exclusion criteria included the history of
allergic reaction to local anesthetics; history of pain, signs of infection
or other related problems existing in the 3 weeks before the surgical
procedure; allergy to aspirin, piroxicam, or any other NSAIDs.
Patients were randomly allocated to one of the following
groups. Group I (study) who received sublingual piroxicam 40 mg
1 hour prior to the surgical procedure and group II (control) received
placebo 1 hour before the surgery, both the groups received
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sublingual piroxicam 20 mg tablet twice a day on the first and second
postoperative days and once a day on the postoperative day 3.
All procedures were performed by a single operator; the
patients, operating surgeon, and the evaluating doctor were
blinded throughout the study. All anesthetic and surgical protocol
for implant placement was followed for each patient. All patients
received amoxicillin 500 mg thrice a day for 5 days.
All patients were assessed at postoperative 1 hour, 6 hours,
days 1, 3, and 5 for pain and postoperative days 1, 3, and 5 for swelling.
The subjective pain evaluation was documented with a visual analog
scale (VAS) of 10 cm using a ruler which was shown to the patient
with 0 representing “no pain” and 10 representing “severe pain”.
The swelling in each patient was measured using following
measurements: (1) the distance between the lateral corner of
the eye and the angle of the mandible; (2) the distance between
the tragus of the ear and the outer corner of the mouth. The
preoperative sum of these two measurements was considered as
the base value. The measurements were also recorded on the first
third and fifth postoperative days. The difference between the
measurement values and base values indicated the facial swelling
for that day and graded as 0 (“no swelling”, <10 mm), grade I (“mild
swelling,” 10–20 mm), grade II (“moderate swelling,” 20–30 mm), and
grade III (“severe swelling,” >30 mm).

Fig. 1: Means of pain values

R e s u lt
In the postoperative period, at all-time intervals except for the
pain at 1 hour, both mean pain and mean swelling scores were
higher in controls as compared with those of the study group. The
difference between two groups was also statistically significant
(p < 0.05) (Table 1 and Figs 1 and 2).
For swelling, between day 1 and the third day, a significant
decrease was observed in the study group but not in the control
group. However, between the third day and the fifth day, a significant
reduction in swelling was observed in both the groups (Table 2).

Discussion

Fig. 2: Means of swelling values

The present study evaluated the efficacy of sublingual piroxicam
as preemptive analgesia in a patient undergoing single implant
surgery and suggested that the medication protocol is effective for
preventing pain and swelling following the surgical procedure. The
results supported the hypothesis of preemptive administration of
sublingual piroxicam 1 hour before the surgical procedure.

Using the formula, n = (Z2(P) (1 − P)/C2, it was determined that 20
patients per group were needed in the study, considering the standard
normal deviation set at 95% confidence level (1.96) and percentage
picking a choice or response (80% = 0.8). The technique used for
randomization in the present study was the simple random sampling.

Table 1: Comparison between experimental and control groups using the Mann–Whitney U test
Control group
Study group
Mean
SD
Mean
SD
p value
Pain values
1st postoperative hour
0.8
0.6782
0.4
0.6633
0.0767 (NS)
6th postoperative hour
4.25
0.7665
0.95
0.2179
<0.00001 (S)
1st postoperative day
3.4
0.5612
2.725
0.8437
0.0117 (S)
3rd postoperative day
1.925
0.8258
1.325
0.6759
0.0434 (S)
5th postoperative day
1.275
0.5356
0.8
0.5099
0.0168 (S)
Swelling values
1st postoperative day
3rd postoperative day
5th postoperative day

2.0
2.2
1.25

0.7071
0.5099
0.4330

0.85
1.35
0.65

0.4769
0.4769
0.4769

<0.00001 (S)
0.0002 (S)
0.0058 (S)
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Table 2: Comparison between consecutive two follow-ups using Wilcoxon-signed-rank test
Control group
Study group
Z value
p value
Z value
Pain values
1st postoperative hour and 6th postoperative hour
−3.9199
<0.0001 (S)
−2.4990
6th postoperative hour and 1st postoperative day
−3.1284
0.0017 (S)
−3.7236
1st postoperative day and 3rd postoperative day
−3.6620
0.0003 (S)
−3.4557
3rd postoperative day and 5th postoperative day
−2.2752
0.0226 (S)
−2.2749
Swelling values
1st postoperative day and 3rd postoperative day
3rd postoperative day and 5th postoperative day

This was achieved by the Coin toss method wherein heads were
assigned for the control group while tails were for the study group.
The drug administration protocol was in accordance with
the study done by Mohammad et al.7 for sublingual piroxicam
in the management of postoperative pain after surgical removal
of the impacted mandibular third molar. However, unlike their
study, the present study also used 40 mg of sublingual piroxicam
as a preemptive medication to ensure that there was no pain
whatsoever after single implant placement.
The pain intensity, VAS scores at baseline, was less than 1 cm in
both the treatment groups. The data were presented as mean with
the significance level of 0.05. The Mann–Whitney U test was used
to compare the VAS scores with a p value <0.05 to be considered
as statistically significant. The pain following minor oral surgeries is
usually most felt during the 6th–8th hour postoperatively. Thus, the
prime objective of the present study was to assess the VAS scores
for the evaluation of pain at 6 hour postoperatively. The present
study revealed that the preemptive drug was highly effective in
reducing the VAS score in the test group compared with the control
group at the 6th hour postoperatively. Also, the results were highly
statistically significant with a p value less than 0.0001. However, the
mean pain scores increased again during the 1st postoperative day
in the study group. This increased score could be due to the very
low scores that are achieved at the 6th postoperative hour by the
effect of preemptive administration of the drug.
Similar to the present study, Gramke et al.8 investigated the use
of sublingually administered piroxicam for preemptive analgesia
in patients scheduled for laparoscopic bilateral inguinal hernia
repair and found significantly lower visual analogue scores in
the study group at 6 and 20 hour postoperatively and suggested
that preoperative administration of sublingual piroxicam is more
effective than the postoperative administration. In addition, the
author also found less cumulative opioid consumption in the study
group patients treated with preemptive sublingual piroxicam. Shah
et al.9 evaluated the analgesic efficacy of intramuscular ketorolac
following the third molar surgery and concluded that prolonged
duration of pain relief with intramuscular ketorolac signifies the
existence of preemptive analgesia.
In the present study, we have chosen the sublingual route of
administration of drug due to the advantages offered by this route.
This route avoids the first-pass metabolism in the liver and also the
drug gets absorbed by the veins in the floor of the mouth, leading
directly to superior vena cava, leading to the faster distribution
of the drug.10 However, conflicting to our view, Trindade et al.11
compared the oral vs sublingual piroxicam in the postoperative
pain management after lower third molar extraction and found
752

−0.8037
−3.3752

0.4237 (NS)
0.0007 (S)

−2.6656
−3.1798

p value
0.0124 (S)
0.0002 (S)
0.0005 (S)
0.0232 (S)

0.0145 (S)
0.0015 (S)

no significant difference in between the two routes of drug
administration in terms of pain management.
Quantitative measurements of facial swellings are often used
in research and attempts were made to relate the magnitude and
duration of swelling to various drug regimes.12 In our study, the
method used to measure clinical swelling was simple, noninvasive,
and provided numerical data using the digital vernier calliper which
had a benefit of being reproducible.13 However, no additional
radiographic analysis like computed tomography was done to
support the clinical findings and also we have neglected the facts
that swelling is a physical change in volume of tissues and also
the considering variables of tissue tension during the recording
procedures. The cephalostat was used in our study to standardize
head posing during the recording session. Pendersen and Moller
have described that the sterophotogrametric technique and
Holland’s face bow are the only 3D swelling volume determination
methods in the literature to measure facial swelling.14 Yip et al.
utilized the 3D range camera and the Rugle D volumetric
measurement software for the assessment of facial swelling and
reported a systemic error of only 1.25%.15

C o n c lu s i o n
Our findings suggest that preoperative sublingual piroxicam is
more effective for controlling postoperative pain and swelling after
surgical implant placement than only postoperative administration.

Clinical Significance
Preemptive analgesia is a treatment that is initiated before the
surgical procedure to reduce sensitization. Owing to this “protective”
effect on the nociceptive system, immediate postoperative pain
may be reduced and the development of chronic pain may be
prevented.
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