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Aims 

 

To evaluate the effect of a 3-day regimen of ibuprofen 600 mg 

 

×

 

 4 on acute
postoperative swelling and pain and other inflammatory events after third molar
surgery compared with a traditional regimen of paracetamol 1000 mg 

 

×

 

 4.

 

Methods 

 

A controlled, randomized, double-blind, cross-over study where 36 patients
(26 females, 10 males) with mean age 23 (range 19–27) years acted as their own
controls. All patients were subjected to surgical removal of bilateral third molars.
After one operation the patients received tablets of ibuprofen 600 mg 

 

×

 

 4 for 3 days.
After the other operation they received an identical regimen of paracetamol 1000 mg
tablets. Swelling was objectively measured (mm) with a standardized face bow and
the patients scored their pain intensity (PI) on a 100-mm visual analogue scale.

 

Results 

 

There was no statistically significant difference between paracetamol and
ibuprofen treatment with respect to effect on acute postoperative swelling. Swelling
after paracetamol on the third postoperative day was 1.8% less than that after
ibuprofen. Mean (95% CI) difference between treatments was 

 

−

 

0.3 (

 

−

 

4.7, 4.1) mm.
On the sixth postoperative day swelling after ibuprofen was 2.3% less than that after
paracetamol. Mean (95% CI) between treatments was 0.2 (

 

−

 

2.4, 2.8) mm. There
was no statistically significant difference  in  pain  intensity between the paraceta-
mol and the ibuprofen regimen on the day of surgery. The mean (95% CI)
difference between the treatments for summed pain intensity on the day of surgery
(SUMPI

 

3.5

 

−

 

11

 

) was 3.31 (

 

−

 

47.7, 54.3) mm. Two patients developed fibrinolysis of the
blood clot (dry socket) after receiving ibuprofen while none did this after parace-
tamol treatment. There was no noticeable difference between treatments with respect
to appearance of haematomas/ecchymoses or adverse effects which all were classified
as mild to moderate.

 

Conclusions 

 

A 3-day regimen of ibuprofen 600 mg 

 

×

 

 4 daily does not offer any
clinical advantages compared with a traditional paracetamol regimen 1000 mg 

 

×

 

 4
daily with respect to alleviation of acute postoperative swelling and pain after third
molar surgery.
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 drug regimen, ibuprofen, pain, paracetamol, randomized trial, swelling,
third molar surgery 

 

Introduction

 

Paracetamol (acetaminophen, 4

 

′

 

-hydroxyacetanilide) is
traditionally characterized by textbooks as an antipyretic
and analgesic drug. Racemic ibuprofen [(RS)-2-(4-
isobutylphenyl)-propionic acid] is a propionic acid drug
that has gained a reputation as an over-the-counter alter-

native to paracetamol for analgesia in acute postoperative
dental pain, due to its claimed analgesic superiority over
paracetamol based on meta-analyses [1, 2] and clinical
single-dose studies [3–6].

Little or no anti-inflammatory (e.g. ability to reduce
swelling) activity is commonly ascribed to paracetamol in
textbooks [7], but paracetamol 1000 mg regimens actu-
ally reduce objectively measured acute postoperative
swelling after third molar surgery by 30% [8, 9], while
ibuprofen 400 mg regimens only reduce acute postoper-
ative swelling by 11% compared with placebo [10]. Voigt
[11], who also used objective measurements, demon-
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strated that an ibuprofen 400 mg regimen did not reduce
postoperative swelling following third molar surgery bet-
ter than a paracetamol 1000 mg regimen.

The assumption that increasing doses of ibuprofen also
increase the pharmacodynamic efficacy of ibuprofen [12,
13] has led to standardized use of ibuprofen regimens
with doses as high as 600 mg. There seems to be little
available information documenting the effect of high-
dose ibuprofen regimens on acute inflammatory symp-
toms such as swelling and pain.

The aim of this trial was to compare the effect of a
3-day regimen of ibuprofen 600 mg 

 

×

 

 4 with that of a
regimen of paracetamol 1000 mg 

 

×

 

 4 on acute postoper-
ative swelling and pain and other inflammatory events
after third molar surgery.

 

Methods

 

This was a randomized, double-blind, intra-patient,
crossover study in which the patients acted as their own
controls. The trial was approved by the Ethical Commit-
tee for Medical Research, Health Region II (S-91155)
and Norwegian Medicines Agency (SLK no. 92–00963).
The trial adhered to the GCP criteria including the
Declaration of Helsinki [14].

 

Subjects

 

Females and males who were waiting for outpatient sur-
gical removal of bilateral impacted third molars as eval-
uated by orthopantomograms (Figure 1), were identified
from the waiting list at the clinic. Patients were asked to
volunteer after receiving written information about the
trial and an explanation as to the nature and intentions
of the trial. Signed informed consent was obtained.

Inclusion criteria were females and males between 18
and 40 years of age and weighing between 40 and 100 kg
in compliance with the ASA class I physical status clas-
sification [15]. Exclusion criteria were any known acute
or chronic disease. A negative self-report for overt renal
or hepatic disease, asthma bronchiale, ulcus ventriculi or

duodeni, choledoctal spasm, inflammatory gastrointestinal
disease, unspecified symptoms from teeth not related to
surgical intervention, known intolerance to the trial
drugs, suspected or verified pregnancy, and medication
within the previous 14 days (except peroral contracep-
tion) was required. Breast-feeding females were also
excluded. In addition, surgery lasting more than 60 min,
concomitant nontrial drugs during the observation
period and surgical complications making the two surgi-
cal procedures noncomparable were also valid causes for
exclusion.

Forty patients entered the trial as intention-to-treat
patients, but four patients were excluded from the trial.
One was a 31-year-old female , who lost the chlortetra-
cycline (Aureomycin™ 3% ointment- Wyeth Lederle,
Philadelphia, USA) -impregnated gauze drain on leaving
the clinic after the second treatment (ibuprofen). She
developed fibrinolysis of the blood clot (dry socket)
necessitating wound revision under local anaesthethic and
adjuvant analgesic therapy. Two patients (a 22-year-old
female  and an 18-year-old male ) did not return for the
second operation (both paracetamol). One 26-year-old
female patient  did not complete the trial drug regimen
during the first operation (paracetamol), but completed
the second operation (ibuprofen) without divulging this
fact until the end of the trial.

Thirty-six patients (26 females/, 10 males; 72.2%
female/ : 27.8% male) with mean age of 23 (range 19–
27) years, mean (95% CI) height 169.0 (166.1, 171.9)
cm and mean (95% CI) weight 62.5 (59.1, 66.0) kg were
used for statistical analyses as per-protocol patients.

 

Medications

 

The double-dummy technique was chosen to make the
two trial regimens identical with respect to tablet shape,
size and number of tablets. The trial drugs consisted of
white ibuprofen tablets (600 mg each) and matching pla-
cebo tablets, or white paracetamol tablets (each 500 mg)
and matching placebo tablets. Each trial drug dose con-
sisted of one ibuprofen tablet and two placebo (parace-
tamol-like) tablets or two paracetamol tablets and one
placebo (ibuprofen-like) tablet depending on the active
drug regimen.

Production, packing and labelling of trial drugs were
performed by DAK-Laboratoriet AS (Copenhagen, Den-
mark), for Nycomed Pharma AS (Roskilde, Denmark),
according to a randomized list made after block random-
ization. Each set of trial drugs was given a number that
corresponded to the inclusion number. According to ran-
domization, the first trial drug regimen within each trial
drug set was one of two possible trial drug regimens.
One regimen consisted of racemic ibuprofen 600 mg
(Ibuprofen™l; Nycomed Pharma AS, Copenhagen,

 

Figure 1

 

Orthopantomograms showing the position of bilateral 
impacted third molars in the lower jaw.
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Denmark) taken four times a day, starting 3 h after com-
pletion of surgery and lasting for a total of 3 days. On
two subsequent postoperative days ibuprofen 600 mg
was taken at 08.00, 12.00, 16.00 and 20.00 h. The
other regimen was paracetamol 1000 mg (Pamol™;
Nycomed Pharma AS) taken four times a day, starting
3 h after completion of surgery and lasting for a total of
3 days. On the subsequent 2 days paracetamol 1000 mg
was taken at 08.00, 12.00, 16.00 and 20.00 h.

 

Surgery

 

Each patient had two similar surgical procedures using
Xylocain-Adrenalin™ [lidocaine-hydrochloride 2% 

 

+

 

epinephrine (adrenaline) 12.5 

 

m

 

g ml

 

−

 

1

 

, Astra, Södertälje,
Sweden] as local anaesthetic. No concomitant medica-
tion was used during surgery other than the local anaes-
thetic. Surgery was carried out to remove a mandibular
third molar according to a standardized technique,
including mucosal flap elevation, bone removal and
suturing, as described previously [16]. If it was considered
necessary to remove an ipsilateral maxillary third molar
during surgery, this was also done. This was only done
on those patients with bilaterally positioned maxillary
third molars to avoid a dissimilar operative procedure on
the next surgical occasion. Thirteen of the 36 patients
also had a bilaterally positioned maxillary third molar,
which was removed during the same surgical occasion as
the ipsilateral mandibular third molar.

Mean (95% CI) time between operations was 42 (33,
52) days. The mean 

 

±

 

 SD amount of local anaesthetic
used for and added under surgery was almost identical in
both treatment groups, 4.1 

 

±

 

 1.6 ml and 0.04 

 

±

 

 0.1 ml
with mean (95% CI) differences 0.02 (

 

−

 

0.03, 0.07) ml,
and 0.0 (

 

−

 

0.05, 0.05) ml, respectively. Waiting time
before surgery was 3 min in both treatment groups.
Mean time  

 

±

 

 SD for surgery was 15.15 

 

±

 

 6.32 min for
the paracetamol and 14.58 

 

±

 

 6.10 min for the ibuprofen
group, with mean (95% CI) difference 00.16 (

 

−

 

0.71,
1.14) min.

 

Objective and subjective measurements

 

The clinical record form (CRF) was divided in two parts,
a clinical CRF and a patient CRF. The patients received
their CRF only after being instructed in its use. On the
clinical CRF the investigator noted the results of objec-
tive clinical assessments of the patients preoperatively, on
the third and sixth postoperative day. The method of
measuring the primary objective variable, postoperative
swelling, has been described previously [17, 18] and con-
sisted of an exact measurement of the distance from a
face bow to the facial skin area adjacent to the operated
mandibular third molar (Figure 2).

Secondary variables such as objective measurement of
mouth-opening with a ruler [17] and subjective assess-
ment of clinical postoperative complications such as
wound infections, dry socket, and presence of haemato-
mas/ecchymoses were noted by the investigator at the
control visit on the third and sixth postoperative day on
the clinical CRF. The presence (yes/no) of wound infec-
tion or dry socket was assessed by the investigator
depending on clinical appearance, presence of pus, or
absence of normal coagulation, odour arising from the
alveolus and extraordinary pain by slight bone provoca-
tion. Haematomas/ecchymoses were assessed with a ruler
along the longest possible diameter as ‘none’ (1), ‘less than
4 cm’ (2), ‘between 4 and 10 cm’ (3) and ‘more than
10 cm’ (4). At the end of each observation period (sixth
postoperative day) the patients were asked if they had
taken any concomitant nontrial drugs.

On the sixth postoperative day, after completing the
last trial drug regimen, a drug regimen preference score
on the clinical CRF was shown to the patient by the
investigator. Drug regimen preference score was made on
a vertical 100 mm visual analogue scale (VAS) running
from ‘Second postoperative course best’ (0 mm) to ‘First
postoperative course best’ (100 mm) via ‘No difference’
marked on the VAS halfway (50 mm) between the two
opposing scores.

Other secondary subjective variables such as pain, drug
regimen efficacy score, postoperative bleeding and occur-
rence of adverse effects including description and dura-
tion of adverse drug effects were also noted by the
patients on their CRFs. Pain intensity (PI) was rated on
vertical [19] VAS running from ‘No pain’ (0 mm) to ‘Pain

 

Figure 2

 

Measurement of the left lateral facial contour adjacent 
to the surgical site before third molar surgery. Changes in the 
distance between the facial soft tissue contour adjacent to the 
surgical site and the face-bow are measured by eight adjustable pins.
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cannot be worse’ (100 mm). On the day of surgery the
PI was recorded every hour for 11 h with extra record-
ings at 3.5, 6.5 and 9.5 h, starting immediately after
completing the operation. On the first and second post-
operative days PI was scored at 08.00, 12.00, 16.00 and
20.00 h. The sum pain intensity (SUMPI) was calculated
by adding all PIs from 0.5 h after drug intake up to 11 h
after surgery. All half-hour scores were multiplied by 0.5
before the addition. Sum PI was also calculated for each
of the three time intervals after the first drug dose
(SUMPI

 

3.5

 

−

 

6

 

, SUMPI

 

6.5

 

−

 

9

 

 and SUMPI

 

9.5

 

−

 

11

 

) on the day of
surgery and for the whole day of surgery (SUMPI 3.5–
11).

On the third postoperative day after each operation
the patients made a global (overall) efficacy assessment of
the particular drug regimen on a 100 mm VAS running
from bad (0 mm) to good (100 mm). Postoperative
bleeding was recorded by the patients on a four-point
verbal rating scale 4 h postoperatively, at bedtime on the
day of surgery and at bedtime each day for the next 5
postoperative days. Postoperative bleeding was scored
according to the alternatives ‘No bleeding’ (1), ‘Taste of
blood’ (2), ‘Can spit a little blood’ (3) or ‘Can spit a lot
of blood’ (4) according to Hepsø 

 

et al.

 

 [20]. Every
evening starting from the day of surgery and lasting until
the end of the fifth postoperative day the patients
answered with yes or no to the question ‘Have you
experienced any other effect than pain relief from the
trial drugs?’. If yes, the nature of the adverse effect and
a time estimate of the duration of the effect were
recorded. The patient CRFs were collected by the inves-
tigator on the sixth postoperative day after completing
each trial drug regimen.

 

Statistical analyses

 

After descriptive analyses all pertinent data were subse-
quently analysed with the one sample Kolmogorov–
Smirnov test with respect to normality. According to
normality, continuous data were analysed with the two-
tailed Wilcoxon signed ranks test or the two-tailed paired

samples 

 

t

 

-test. All data were analysed using the SPSS for
Windows (version 8.0.0) statistical package [21]. The sig-
nificance level was 5%. Previous trials found about 30%
swelling reduction after paracetamol 1000 mg regimens
on the third postoperative day compared with placebo
[8, 9]. The difference between two active drugs was
expected to be less than the difference in swelling reduc-
tion between active drug and placebo. Hence, the trial
was planned to test the null hypothesis that the mean
swelling difference between the active drug regimens was
15% (equals 6 mm mean swelling reduction). From pre-
trial two-tailed sample-size analysis (

 

a

 

 

 

=

 

 0.05, effect size
6.0, known SD of difference 13.2, power of 80%,
constant 

 

=

 

 0) we found the required 

 

n

 

 to be 40 patients.
A two-tailed 

 

post hoc

 

 analysis of the present swelling data
(

 

a

 

 

 

=

 

 0.05, 

 

n

 

 

 

=

 

 36 paired cases, mean difference 

 

=

 

 

 

−

 

0.33,
SD difference 

 

=

 

 13.0, constant 

 

=

 

 6.0) showed that our
trial yielded a power of 81.1%. The sample size and
power analyses were made using the 

 

t

 

-test for paired
samples (Samplepower v.1.0; SPSS Inc).

 

Results

 

Postoperative swelling

 

There was no statistically significant difference between
a 3-day regimen of paracetamol 1000 mg 

 

×

 

 4 or ibupro-
fen 600 mg 

 

×

 

 4 with respect to effect on acute p.o. swell-
ing after third molar surgery (Table 1). Measured swelling
was 1.8% lower (

 

P

 

 

 

=

 

 0.88, two-tailed paired samples 

 

t

 

-
test) than that after ibuprofen on the third day after
surgery, while swelling after ibuprofen was 2.3% lower
(

 

P

 

 

 

=

 

 0.96, paired samples 

 

t

 

-test) than that after paraceta-
mol on the sixth postoperative day. The magnitude of
swelling was, however, for both groups far less than that
observed on the third postoperative day.

 

Pain and other effects

 

Figure 3 shows the time course of the PI following the
two treatments on the day of surgery. The summed PI

 

Table 1

 

Postoperative swelling and reduction of mouth opening (mean (SD)) after treatment with paracetamol 1000 mg 

 

×

 

 4 or ibuprofen 
600 mg 

 

×

 

 4 for 3 days. Swelling measured on the third and sixth postoperative day following bilateral third molar surgery in a double-
blind, randomized, crossover trial. Swelling (mm) measured by face-bow and mouth opening (mm) by a ruler

 

.

 

Time after surgery Paracetamol Ibuprofen

 

 

 

Difference (95% CI)

 

n

 

Swelling

 

Third day 18.4 (10.7) 18.8 (14.4)

 

−

 

0.3 (

 

−

 

4.7, 4.1) 36
Sixth day 3.1 (4.6) 2.9 (6.2) 0.2 (

 

−

 

2.4, 2.8) 36

 

Mouth opening

 

Third day

 

−

 

10.8 (9.7)

 

−

 

11.6 (10.5) 0.8 (

 

−

 

1.8, 0.5) 36
Sixth day

 

−

 

4.8 (7.0)

 

−

 

6.6 (9.0) 1.8 (

 

−

 

1.4, 5.0) 36
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scores for the relevant dose intervals and the differences
(95% CI) between treatments are shown in Table 2. All
summed pain measurements showed a slight numerical
superiority for ibuprofen, but no statistically significant
difference between treatments (two-tailed Wilcoxon
signed ranks test) difference, SUMPI3.5−6 (P = 0.25), and

SUMPI6.5−9 (P = 0.14), except for the SUMPI9.5−11 inter-
val (P = 0.04).

Figure 4 shows the time course of the PI after the
treatments on the first to the fourth postoperative day.
The differences (95% CI) between treatments are shown
in Table 3. There was less pain after ibuprofen at 08.00 h

Figure 3 The mean pain intensity scores assessed on the day of 
surgery by 36 patients who had bilaterally impacted third molars 
removed on two separate occasions. On one occasion they received 
paracetamol (�) 1000 mg × 4 for 3 days. On the other occasion 
they received ibuprofen (�) 600 mg × 4 for the same time period.
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Table 2 Pain intensity, sum pain intensity (SUMPI) and mean differences between treatments reported after paracetamol 1000 mg × 4 
or ibuprofen 600 mg × 4 on the day of surgery. Trial medication started 3 h after end of surgery. Pain scored on a 100-mm VAS. Data 
presented as mean (SD) and mean differences (95% CI).

Mean pain intensity
Time after surgery (h) Paracetamol Ibuprofen Mean difference n

0 0.0 (0.0) 0.0 (0.0) 0.0 (0.00, 0.00) 36
1 1.6 (6.1) 2.6 (6.6) 1.0 (−4.0, 2.1) 36
2 10.8 (21.9) 12.4 (20.2) −1.7 (−11.2, 7.8) 36
3 36.1 (32.0) 40.9 (34.9) −4.8 (−15.4, 5.8) 36
3.5 21.1 (19.6) 25.7 (27.1) −4.6 (−12.4, 3.3) 36
4 16.3 (17.5) 18.4 (25.4) −2.1 (−10.4, 6.1) 36
5 19.0 (19.9) 15.8 (22.5) 3.2 (−5.1, 11.5) 36
6 20.1 (20.1) 16.2 (22.2) 3.9 (−3.4, 11.2) 36
6.5 15.6 (16.9) 13.4 (19.4) 2.1 (−4.2, 8.5) 36
7 14.8 (16.5) 11.8 (16.9) 2.9 (−3.4, 9.2) 36
8 13.8 (16.9) 10.9 (15.0) 2.6 (−3.2, 8.4) 35
9 13.0 (16.8) 12.7 (16.3) −2.2 (−8.6, 4.0) 30
9.5 10.0 (15.1) 9.9 (14.4) −1.8 (−7.2, 3.6) 27

10 4.6 (6.4) 10.4 (14.6) −4.2 (−9.8, 1.3) 22
11 6.6 (10.5) 10.9 (17.3) −4.3 (−11.0, 2.4) 21

Summed pain measures
SUMPI3.5−6 66.0 (59.6) 63.3 (77.1) 2.7 (−21.2, 26.7) 36
SUMPI6.5−9 47.9 (54.6) 40.7 (53.2) 7.2 (−12.1, 26.5) 36
SUMPI9.5−11 11.1 (14.1) 26.0 (38.6) −14.9 (−29.0, −0.9)* 27
SUMPI3.5−11 124.4 (117.8) 121.1 (157.4) 3.3 (−47.7, 54.3) 36

*Significant difference (P < 0.05, two-tailed Wilcoxon signed ranks test).

Figure 4 The mean pain intensity scores assessed on the first to 
the fourth postoperative day by 36 patients who had bilaterally 
impacted third molars removed on two separate occasions. On one 
occasion they received paracetamol (�) 1000 mg × 4 for 3 days. 
On the other occasion they received ibuprofen (�) 600 mg × 4 
for the same time period.
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(P = 0.04, two-tailed Wilcoxon signed ranks test) on the
first postoperative day, but apparently no difference for
the remaining observation period.

There was no statistically significant difference
between treatments with respect to the patients’ global
(overall) efficacy evaluation (P = 0.94) or drug regimen
preference (P = 0.14). Data are shown in Table 2. There
was no statistically significant difference (P = 0.8)
between the treatments with respect to mouth opening
on the third or the sixth postoperative day (Table 1). All
analyses were done with the two-tailed Wilcoxon signed
ranks test.

No complications, such as wound infection or dry
socket were seen when the patients were treated with
paracetamol during this study. Two (5.6%) of the 36
patients (two females 25 and 21 years, respectively) devel-
oped dry socket observed on the sixth postoperative day
when treated with ibuprofen 600 mg.

There was apparently no difference between treat-
ments with respect to haematomas/ecchymoses and post-
operative bleeding following treatment with paracetamol
or ibuprofen (data not shown).

The gender (F/M) distribution of the patients report-
ing adverse effects were on the day of surgery (2F/1M,
total 8.3%), and the first  (6F/1M/, total 19.4%), second
(4F/1M/, total 13.9%), and third postoperative days (1F/
0M/, total 2.8%); there were no reports on the fourth
and fifth postoperative days after paracetamol. After ibu-
profen the reports were on the day of surgery (4F/2M/,
total 16.7%), and the first (3F/1M/, total 11.1%), second

(2F/1M/, total 8.3%), third (2F/1M/, total 8.3%), fourth
(1F/0M/, total 2.8%), and fifth postoperative days (1F/
0M/, total 2.8%).

The severity of all adverse effects was categorized as
mild to moderate and ranged from tiredness, nausea to
gastrointestinal complaints. There was apparently no dif-
ference between treatments with regard to the number
and types of adverse effects reported.

Discussion

Ibuprofen enjoys the clinical reputation of being a better
‘anti-inflammatory’ drug than paracetamol. In the
present trial, even a high dose regimen of ibuprofen
failed to exert greater anti-inflammatory effects than
paracetamol in traditional doses, at least with postopera-
tive swelling and secondary pain as indicators of inflam-
mation. Hence, the present findings support the report
by Voigt [11] stating no anti-inflammatory advantage for
ibuprofen 400 mg × 4 daily compared with paracetamol
1000 mg.

Ibuprofen is ranked as a nonsteroidal anti-inflamma-
tory drug, thereby indicating an ‘anti-inflammatory’
effect. However, using postoperative or post-traumatic
tissue swelling in human patients as the cardinal symptom
of inflammation shows that the ‘anti-inflammatory’ effect
of ibuprofen is not convincingly demonstrated. Ibuprofen
400 mg × 3 vs placebo did not show any statistically sig-
nificant swelling reduction after third molar surgery [10]
or ankle joint injuries [22]. Ibuprofen 2400 mg day−1,

Table 3 Pain intensity first to fourth postoperative day, global efficacy, drug preference score and mean difference between treatments 
after paracetamol 1000 mg × 4 or ibuprofen 600 mg × 4 for 3 days. Pain scored on 100 mm VAS. Data presented as mean (SD) and mean 
differences (95% CI).

Mean pain intensity
Time after surgery Paracetamol Ibuprofen Mean difference n

First postoperative day
08.00 h 16.7 (18.3) 10.8 (15.4) 6.7 (1.1, 12.3)* 35
12.00 h 10.6 (16.1) 7.9 (12.4) 2.8 (−2.1, 7.6) 36
16.00 h 11.1 (16.5) 9.8 (18.9) 1.3 (−4.3, 6.8) 36
20.00 h 9.6 (15.3) 9.4 (17.1) 0.3 (−3.8, 4.3) 36

Second postoperative day
08.00 h 17.1 (22.5) 12.8 (21.1) 4.1 (−4.5, 12.6) 35
12.00 h 8.8 (14.6) 8.6 (15.0) 0.3 (−4.4, 4.9) 36
16.00 h 7.9 (14.3) 7.6 (15.6) 0.3 (−4.3, 4.9) 36
20.00 h 7.9 (16.0) 7.9 (16.3) 0.1 (−5.0, 5.1) 36

Third postoperative day
Bedtime 7.6 (15.4) 15.7 (23.2) −8.0 (−16.1, 0.0) 36

Fourth postoperative day
Bedtime 7.7 (14.3) 12.4 (20.0) −4.7 (−10.0, 0.5) 36

Global efficacy of drug regimen 79.1 (25.6) 79.7 (24.8) −0.5 (−9.9, 8.9) 36
Drug regimen preference 15.7 (18.0) 8.6 (14.4) 7.1 (−2.6, 16.7) 36

*Significant difference (P < 0.05, two-tailed Wilcoxon signed ranks test).
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given either as single doses of 400 mg [23] or 800 mg
[24] compared with placebo in patients with ankle
sprains, did not show any difference between treatments.
Although subjective evaluation was used to assess the
post-traumatic swelling in several of the studies, the
apparent lack of effect on swelling of high-dose ibuprofen
regimens in acute post-traumatic swelling of nondental
origin is striking. On the other hand, an antiswelling
efficacy of high-dose ibuprofen comparable with that
following a paracetamol 1000 mg regimen, which in fact
reduces swelling compared with placebo by 30% follow-
ing third molar surgery, might be termed a clinically
satisfactory result.

The present finding contrasts with clinical trials that
report superior analgesic efficacy of single doses of ibu-
profen 400 mg over paracetamol 1000 mg [5, 6]. Our
trial did not show any convincing analgesic superiority
of ibuprofen 600 mg compared with paracetamol
1000 mg when both drugs were given four times daily
for 3 days. Further, ibuprofen given as multiple doses of
1200 mg day−1 or 2400 mg day−1 showed the same mag-
nitude of pain improvement as multiple doses of parac-
etamol 4000 mg day−1 in patients suffering from
osteoarthritis of the knee [25].

Single-dose studies with high ibuprofen doses fail to
show a dose-dependent improvement of analgesic effi-
cacy. Ibuprofen in doses of 800 mg was superior to pla-
cebo following oral surgery [26] and argon-laser induced
pain [27], but not ibuprofen in doses of 400 mg. These
papers lend support to our view that there is little evi-
dence of an increased analgesic potency (pain-relieving
effect) of ibuprofen in doses above 400 mg in moderate
to low inflammatory conditions. However, it should be
emphasized that this view does not exclude the possibil-
ity of a longer duration of analgesic effect of high ibu-
profen doses caused by dose-dependent pharmacokinetic
alterations.

The adverse effect profile of both treatments was appar-
ently similar, but the appearance of dry sockets (fibrinolysis)
was seen only in the ibuprofen-treated group. It is known
that nonsteroidal anti-inflammatory drugs may influence
platelet function while paracetamol 1000 mg has appar-
ently no significant effects on platelet function [28–30].
Ibuprofen is usually reported to have a minor effect on
platelet function [31], but this effect was significantly
different from placebo when a regimen of ibuprofen
800 mg was used [32]. We do not exclude the possibility
that even a short-term ( 3-day) regimen of ibuprofen
600 mg × 4 may actually increase the risk of developing
adverse effects associated with platelet function.

We conclude that a multiple dose regimen with high
ibuprofen (600 mg × 4 daily) does not offer any clinical
advantages compared with a traditional paracetamol reg-
imen (1000 mg × 4 daily) with respect to alleviation of

acute postoperative swelling and pain after third molar
surgery. Based on the present results and published data
we infer that ibuprofen doses higher than 400 mg do not
increase its anti-inflammatory potency (e.g. effect on pain
and swelling) compared with paracetamol following third
molar surgery.

The authors are grateful to Nycomed Pharma AS, Roskilde, Den-
mark, for the gift and packing of the trial medication.
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