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ABS TRACT Objective: This comparative study aims to investigate 
the single-dose preemptive effects of intravenous (IV) dexketoprofen 
trometamol, ibuprofen for pain and edema control in mandibular wis-
dom teeth surgery. Material and Methods: In this study, 75 patients 
were randomly divided into 3 groups. Group 1 received IV ibuprofen 
60 min before surgery; Group 2 received IV dexketoprofen trometa-
mol 60 min before surgery; Group 3 received IV placebo (100 cc saline) 
60 min before surgery. The pain and facial swelling were evaluated. 
Postoperative pain was recorded with a Visual Analog Scale (VAS) du-
ring 24 h. The total recovery acetaminophen intake dose was recorded 
in the first 24 h. Also, a 3D surface imaging device was used in the eva-
luation of swelling. Results: There was no statistically significant dif-
ference in the pain between the ibuprofen and dexketoprofen groups. 
There was a statistically significant difference in the edema on the 2nd 

day (T1) between the ibuprofen and dexketoprofen group (p=0.010). 
On the 2nd day edema, the amount of edema observed in the ibuprofen 
group was recorded as the least. Postoperative edema and pain were 
higher in the placebo group than in the other groups (p<0.05). Con-
clusion: The findings obtained in this study suggest that the preemptive 
application of IV ibuprofen and dexketoprofen is effective in the con-
trol of edema and pain compared to the placebo group after third molar 
surgery. 
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ÖZET Amaç: Bu karşılaştırmalı çalışma, mandibular gömülü yirmi yaş 
dişlerin cerrahi çekimlerinde intravenöz (IV) deksketoprofen trometamol 
ile IV ibuprofenin ağrı ve ödem kontrolünde preemptif kullanımlarının 
etkilerini araştırmayı amaçlamaktadır. Gereç ve Yöntemler: Bu 
çalışmada, 75 hasta rastgele olacak şekilde 3 gruba ayrıldı. Grup 1 
ameliyattan 60 dakika önce IV ibuprofen aldı; Grup 2 ameliyattan 60 
dakika önce IV deksketoprofen trometamol aldı; Grup 3, ameliyattan 60 
dakika önce IV plasebo (100 cc salin) aldı. Ağrı ve yüzdeki şişlik 
değerlendirildi. Postoperatif ağrı 24 saat boyunca Vizüel Analog Skala 
(VAS) ile kaydedildi. İlk 24 saatlik dönemde toplam asetaminofen alım 
dozu kaydedildi. Ayrıca ödemin değerlendirilmesinde 3 boyutlu yüzey 
görüntüleme cihazı kullanıldı. Bulgular: İbuprofen ve deksketoprofen 
grupları arasında ağrı kontrolü açısından istatistiksel olarak anlamlı fark 
bulunamadı. Ödem kontrolünde ise operasyon sonrası 2. günde (T1) 
ibuprofen ve deksketoprofen grupları arasında istatistiksel olarak anlamlı 
fark tespit edildi (p=0,010). İkinci gün ödem kontrolünde ibuprofen 
grubunda gözlenen ödem miktarı en az olarak kaydedildi. Plasebo 
grubunda ise postoperatif ödem ve ağrı değerlerinin diğer gruplara göre 
daha yüksek olduğu tespit edildi (p<0,05). Sonuç: Bu çalışmada elde 
edilen bulgular, 3. molar cerrahisi sonrası plasebo grubuna kıyasla IV 
ibuprofen ve deksketoprofenin preemptif uygulanmasının ödem ve ağrı 
kontrolünde etkili olduğunu düşündürmektedir. 
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Surgical extraction of wisdom teeth is a trau-
matic procedure that is frequently used in oral sur-
gery. Some complications may be observed after 
surgery. Postoperative complications are pain, local-
ized swelling and trismus.1 Third molar surgical pro-
cedures may result in many inflammatory reactions.2 
This inflammatory process can be the source of pain 
and edema.3 

Some pharmaceutical agents are preferred  
in pain control and generally include local anes-
thetics, opioids, and anti-inflammatory drugs with 
peripheral analgesic action are divided into 
steroidal and non-steroidal anti-inflammatory drugs 
(NSAIDs).4 Steroids and NSAIDs act by inhibiting 
the same chain reactions and cyclooxygenase ac-
tivity that degrade phospholipids released by cell 
membranes injured by surgical trauma and leading 
pro-inflammatory mediators production.5 One of the 
accepted methods for postoperative pain and edema 
control is the preoperative administration of NSAIDs. 
Dexketoprofen trometamol and ibuprofen are among 
the commonly preferred drugs in preemptive pain 
control.3,6 Preemptive analgesia provides pain control 
by preventing afferent stimulation in the area to be 
incised during the surgical procedure.6,7 

The hypothesis of this study was to address the 
following question: Is the use of preemptive intra-
venous (IV) ibuprofen as effective as preemptive IV 
dexketoprofen trometamol in the control of pain and 
edema in surgical extractions of impacted wisdom 
teeth? In this sense, the hypothesis for this study was 
that individuals who receive preemptive analgesia 
with the use of ibuprofen (800 mg, IV) 60 min before 
the surgery present lower postoperative pain and 
edema in relation to individuals receiving IV dexke-
toprofen trometamol and placebo medication.  

 MATERIAL AND METHODS 
Seventy-five patients, both male and female, attend-
ing the Department of Maxillofacial Surgery at Er-
ciyes University for removal of impacted third 
molars, were enrolled in this study. This controlled 
clinical study was planned as a prospective, double-
blind, single-center and randomized study. This study 
was planned as preemptive medication without any 

changes in the wisdom tooth extraction procedure 
and its follow-up. This study was approved by the 
Clinical Research Ethics Committee of the Erciyes 
University Faculty of Medicine of and all participants 
signed an informed consent agreement (date: No-
vember 21, 2018, no: 2018/601).  

Before the surgery, all patients gave written and 
signed informed consent form for the surgical proce-
dures and to participate in this research. The proto-
col was in compliance with the Helsinki Declaration.  

A sample size of 20 patients per group was cal-
culated to be necessary to detect a strong effect using 
Cohen’s approach; an error of 0.05 and power 80% 
was defined to calculate the sample size. 

This study included 75 voluntary patients who 
met the study criteria. They were divided randomly 
into equal groups using a random number generated 
by a computer (25 patients in each) with sympto-
matic, impacted lower third molars. The surgery for 
each study group was determined as Group 1 patients 
received 800 mg IV ibuprofen 60 min before surgery; 
Group 2 patients received an IV dexketoprofen 
trometamol; Group 3 patients received an IV placebo 
(100 cc saline) 60 min before surgery. The inclusion 
criteria in this study were being between 18-35 years 
old, having no systemic disease (American Society 
of Anesthesiologists 1 status), not having regular 
medication use, not having an allergy to the drugs 
used in this study. Pregnant or breastfeeding patients, 
patients allergic to NSAIDs, patients with systemic 
diseases such as diabetes and uncontrolled hyperten-
sion; and patients with extreme cowardice and anxi-
ety, were excluded. According to the Winter 
Classification, fully bony impacted mandibular third 
molars were included in the study in a horizontal po-
sition.  

After the surgical procedures, all patients 
recorded the intensity of pain felt over 24 hours on a 
100 graduated Visual Analog Scale (VAS). Postop-
erative pain in the VAS was recorded at 1, 2, 3, 4, 5, 
6, 7, 8, 9, 10, 11, 12, 16, 20 and 24 hours after the 
surgical procedure. In addition, patients recorded 
their total acetaminophen intake in the first 24 
hours.8-10 
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Many methods are used in the evaluation of 
postoperative edema. Among these methods, 3D 
imaging technique was preferred in this study. The 
amount of postoperative edema was measured 
using the 3dMD imaging system and 3dMD Vultus 
software (3dMD Face System; 3dMD, Atlanta, 
GA). Three-dimensional images were taken before 
the operation and on the 2nd and 7th days after sur-
gery. The images of the patients were taken at max-
imum intercuspation when the lips were free and 
the eyes were open. To obtain standardization on 
3-dimensional images, the bilaterally anatomic 
landmarks; tragion, cheilion, gonion and on the 
midline landmarks; stomion, menton and neck-
throat point were determined, and the area between 
these points were calculated (Figure 1). The post-
operative edema were measured three times by one 
blinded researcher (E.B.). For analysis, image 
recordings were taken before (T0), 2 days after (T1) 
(48 h) and 7 days after (T2) (168 h) surgery. In this 
program, linear and volumetric measurements can be 

made by aligning two different images on selected 
surfaces.11  

All surgical procedures were performed by the 
same surgeon (S.B.) and assistant throughout the 
study. Neither the oral surgeon nor the patient was 
informed of the group assignment throughout the en-
tire study process. 

Following the protocol of preoperative antisep-
sis, local anesthesia was performed by blocking the 
inferior alveolar and lingual buccal nerves with a 
maximum of two doses of 2 mL articaine hydrochlo-
ride (40 mg) with epinephrine (1:200.000) using a 
dental injector. The surgery was performed follow-
ing the classic technique; 10 min after anesthesia, a 
horizontal and sulcular incision was performed, and 
a mucoperiosteal flap was elevated. The bone cover-
ing the impacted third molar tooth was removed with 
the use of a surgical hand-piece and rotary instru-
ment. During the operation, saline water was applied 
on a surgical drill with a second hand. After extrac-
tion of the teeth, the cavity was treated with curet-

FIGURE 1: 3dMD device and selected area for swelling.



tage, irrigate with saline and sutured. The patient re-
ceived the post-surgical assigned drug after sixty 
minutes. In addition, acetaminophen 500 mg was pre-
scribed as a rescue medication for each patient, in 
case the study medication did not provide sufficient 
pain relief.  

STATISTICAL ANALYSIS  
A sample size of 20 patients per group was calculated 
to be necessary to detect a strong effect using 
Cohen’s approach; an error of 0.05 and power 80% 
was defined to calculate the sample size.6 The data 
normality was assessed using higtogram, q-q plots 
and Shapiro-Wilk’s test. The variance homogeneity 
was examined using Levene test. To compare the dif-
ferences among groups, either two-way analysis of 
variance (ANOVA) or Kruskal-Wallis tests were ap-
plied for quantitative data. Tukey, Siegel-Castellan 
and Bonferroni-adjusted z tests were used for multi-
ple comparisons. Data values were expressed using 
mean±standard deviation, median (1st-3rd quartiles) 
or frequencies (percentages). Analyses were con-
ducted using TURCOSA (Turcosa Analytics Ltd. 
Co., Türkiye, www.turcosa.com.tr). A p value less 
than 5% was considered as statistically significant. 

 RESULTS  
This controlled clinical trial was performed between 
January 2019 and March 2020. A total of 72 patients, 
41 female (56.9%), 31 male (43.1%) were included in 
this study. Parameters, such as the length of the sur-
gical procedure and body-mass index were evaluated 
and considered to be homogeneous between three 
groups. Demographic data are presented in Table 1. 
No complications were observed during or after the 
operation; one patient was excluded from the study 
due to anxiety and excessive fear, and 2 patients were 
excluded because of not attending the follow-up ap-
pointments and the study protocol could not be com-
pleted (Figure 2). 

PAIN (VAS SCORE ANALYSIS)  
The average 24-hour VAS values of the ibuprofen 
group and dexketoprofen group were 20.3% and 
23.9%, respectively. The mean VAS values in both 
groups were statistically significantly lower than the 

placebo group (p<0.05). The mean VAS values of the 
placebo group (34.05%) were the highest. The analy-
sis of the data is shown in Table 2 (Figure 3, Figure 4).  

RESCUE ANALGESIC INTAKE DOSE  
The average dose of acetaminophen intake for 24 
hours in the ibuprofen group was 740 mg, while the 
average dose was 1,640 mg in the placebo group and 
920 mg in the dexketoprofen group (Figure 5). The use 
of acetaminophen for 24 hours was significantly higher 
in the placebo group. It was observed that there was no 
statistically significant difference between the 24-hour 
average acetaminophen use in the ibuprofen and 
dexketoprofen groups (p=0.58). The recovery anal-
gesic dose analysis is presented in Table 2.  

POSTOPERATIVE EDEMA  
When the in-group edema control was examined, it 
was observed that there was an increase in all groups 
on the 2nd day and that on the 7th day, the edema de-
creased. On the 2nd day, it was observed that the high-
est increase was in the placebo group, while the least 
increase was observed in the ibuprofen group (Table 
3). When in-group analysis was conducted, it was ob-
served that the edema increase up to day 2 (T1) in the 
ibuprofen group was not statistically significant com-
pared to day 0 (T0), and the increase in edema up to 
day 2 in the placebo and dexketoprofen group was 
statistically significant compared to day 0 (T0). It was 
observed that there was no statistically significant dif-
ference in all groups between the 7th day (T2) and the 
0th day (T0) (Table 3).  

In the analysis conducted between the groups, 
when the increase in edema on the 2nd day was eval-
uated, it was seen that there was a statistically signif-
icant difference between the ibuprofen group and 
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Demographic data 
Age (Mean±SD) 25.1±8.32 
Sex distribution (Male/Female) 31/41 
Winter position (Horizontal) 72 
Number of adverse events 0 
Complicated surgical procedures 0 

TABLE 1:  Demographic variables.

SD: Standard deviation.
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dexketoprofen group, the placebo group and the 
ibuprofen group and between the placebo group and 
the dexketoprofen group (Table 3).  

 DISCUSSION  
As of today, the use of NSAIDs and corticosteroids in 
the control of postoperative pain and edema has be-
come quite common.6,12,13 Pre-operative application 
of these medications provides a reduction in pain, 
pain medication dosage and edema in the postoper-
ative period.6,14 Many studies have been conducted 
on the effects of preemptive use of NSAIDs on pain 
and edema control in surgical extraction of third 
molar teeth.3,6,15 Studies have suggested that surgi-
cal trauma leads to an increase in nociceptive af-
ferent conduction and stimulation threshold 
changes in both peripheral and central neurons. It is 
considered that postoperative pain can be controlled 
by pre-operative blocking of this mechanism. 

FIGURE 2: Consolidated standards of reporting trials flow chart of each stage of randomized controlled trial. IV: Intravenous.

FIGURE 3: Analysis of the average VAS scores for the entire 24-hour period of 
obsertion. VAS: Visual Analog Scale; DKT: Dexketoprofen trometamol.
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Neuropeptides (histamine, bradykinin, prostaglandins, 
leukotrienes) released from damaged tissue after sur-
gical trauma are effective in the development of pain.9 

NSAIDs is alleged that preemptive analgesia has 
a role in preventing the formation of central hyper-
sensitization by painful stimuli originating from the 
periphery.6,13 There are many studies in the literature 
reporting that the preemptive use of NSAIDs in third 
molar surgery reduces pain from the postoperative 
24-hour to the 7-day.6,9,15,16 In this study, it was shown 
that the pre-operative use of IV dexketoprofen and 

FIGURE 4: Pain intensity (mean VAS scores) during first 24 hours after surgery. +p<0.05 (Group Ibuprofen vs Group Placebo); #p<0.05 (Group Dexketoprofen Trometamol 
vs Group Placebo). VAS: Visual Analog Scale.

FIGURE 5: The mean of acetaminophen dose intake during the 24 h. DKT: Dex-
ketoprofen trometamol.

Acetaminophen Intake Dose  
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Acetaminophen Intake Dose (mg)

Group Placebo

Differences VAS (%) p value 
Group DKT-Group Ibuprofen 3.65 0.36 
Group Placebo-Group Ibuprofen 13.7 <0.001* 
Group Placebo-Group DKT 10.1 0.013* 

24-hour rescue analgesic intake dose averages between groups. 
Differences dose average (mg) p value 

Group Placebo-Group Ibuprofen 900 <0.001* 
Group Placebo-Group DKT 720 <0.001* 
Group DKT-Group Ibuprofen 180 0.58 

24-hour rescue analgesic intake dose averages (mg) and 24-hour VAS (%) averages values. 
Dose (mg) Mean±SD VAS (%) Mean±SD 

Group Ibuprofen 740±104.5 20.3±2.3 
Group DKT 920±128.06 23.9±3.5 
Group Placebo 1,640±148.6 34.05±2.3

TABLE 2:  Comparison of 24-hour follow up VAS averages and 24-hour rescue analgesic intake dose averages between groups.

One-Way ANOVA; *p<0.05; Values are expressed as, mean±SD or median (1st-3rd quartiles); VAS: Visual Analogue Scale; DKT: Dexketoprofen trometamol; SD: Standard deviation.
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ibuprofen after third molar tooth extraction had pos-
itive contributions to analgesia in the postoperative 
24-hour and reduced the amount of rescuer-analgesic 
intake and edema in the postoperative 24-hour. 

In the literature, there are studies showing that 
ibuprofen and dexketoprofen are effective in pre-
emptive analgesia and edema control.3,6,17-19 Esparza-
Villalpando et al. reported in their study that the 
preemptive use of dexketoprofen in the impacted 
third molar surgery was effective in pain control in 
the postoperative 8-hour.19 They stated that the use 
of pre-operative dexketoprofen in surgical extraction 
of wisdom teeth was effective in pain control in the 
postoperative 12-hour. In this study, it was concluded 
that the use of preemptive dexketoprofen was effec-
tive compared to the placebo group in the control of 
pain and swelling after surgical extraction of the third 
molar teeth in the postoperative 24-hour (p<0.05). 
Aznar-Arasa et al. reported that the study on the ef-
fects of ibuprofen on edema in embedded third molar 
surgery when administered preemptively or postop-
eratively, and they stated that there was no difference 
in pain and edema control between pre- and post-pro-
cedure use.20 However, they did not create a placebo 
group in their study. Morse et al. stated in their study 
that ibuprofen is effective in pain control after the ex-
traction of  wisdom teeth.21 Viswanath et al. also re-
ported in their study on ibuprofen that IV ibuprofen 
was effective in the postoperative 24-hour.10 In this 
study, IV ibuprofen was effective compared to the 
placebo group in the control of pain and edema after 
the third molar surgery (p<0.05) (Figure 4). Further-

more, the intake dose of painkillers after the proce-
dure was significantly lower than the placebo group 
in both groups (p<0.05). In addition, a positive, mod-
erate and statistically significant correlation was 
found between the average of the 24-hour painkiller 
intake dose and the mean values of the VAS percent-
ages (r=0.4336, p<0.001).  

It has been observed that studies in the literature 
regarding the comparison of the 2 drugs are limited. 
In this study, the effectiveness of the two drugs in re-
ducing pain and swelling in the postoperative period 
was compared, and the amount of VAS and swelling 
was lower in the ibuprofen group compared to the 
dexketoprofen group, also swelling difference was 
statistically significant (p=0.010).  

Edema is a very common condition after the 
surgery of wisdom teeth. Many methods, such as 
thermography method, three-dimensional optical 
scanners, magnetic resonance imaging, ultrasonogra-
phy, photographic methods, facial arch, measurement 
of determined topographic points and VAS, are used 
to evaluate postoperative edema increase. With the 
developing technology, the swelling level that occurs 
after surgical interventions can be determined nu-
merically using computer systems. Alan et al. evalu-
ated the effects of low-dose laser therapy on edema 
and pain after the embedded third molar tooth and 
measured the amount of edema volumetrically using 
computer-aided 3D imaging (3dMD).11 In this study, 
a similar method was used to evaluate the level of 
edema and the photographic method was used.  

Groups                                Test statistics† 
Ibuprofen Mean±SD DKT Mean±SD Placebo Mean±SD F value p value 

Day 0 (T0) 44.4±3.4X 44.1±3.1X 46.4±5.4X 1.932 0.152 
Day 2 (T1) (48 h) 46.2±3.1aY 49.4±4.2abY 51.9±6.1bY 9.401 <0.001 
Day 7 (T2) (168 h) 44.7±3.3X 44.8±3.4Z 46.8±5.4Z 1.907 0.156 
Test statistics¥ F=4.812; p=0.011 F=41.275; p<0.001 F=50.136; p<0.001  

Model summary& 
Group effect: F=3.940; p=0.024 Day effect: F=81.085; p<0.001 Group*Day Interaction effect: F=6.441; p<0.001

TABLE 3:  Comparison of post-op edema of between the groups.

&General linear mixed model (One of the factors in factorial order is repeated analysis of variance) with interaction; †General linear mixed model (multiple comparisons by group)  
Bonferroni-Dunn test; ¥General linear mixed model (multiple comparisons on time basis) Bonferroni-Dunn test; a and bDifferent superscripts indicate that the groups were significantly 
different in day 2; X, Y and Z Different superscripts indicate that the days were significantly different in each groups; DKT: Dexketoprofen trometamol; SD: Standard deviation.
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 CONCLUSION 
In consequence, the results of this study suggest that 
the preemptive application of IV ibuprofen and 
dexketoprofen after surgical extraction of third molar 
teeth is effective in the control of edema and pain 
compared to the placebo group and reduced the need 
for painkillers in the 24-hour. In addition, the results 
of this study showed that IV ibuprofen is more effec-
tive than IV dexketoprofen in edema control. IV 
ibuprofen and dexketoprofen applied before the pro-
cedure may contribute to reducing pain and edema in 
the surgery of the third molar teeth.  
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