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Introduction

Surgical extraction of lower third molars is one of 
the routine procedures done by oral and maxillofacial 
surgeons. Pain, swelling, and transient loss of normal 
jaw function are usually associated with the removal of 
impacted third molar teeth. Managing these postoperative 
symptoms are frequently based on pharmacological 
interventions of local and systemic mediators of pain and 
inflammation.[1] Prostaglandin E2 mediates posttraumatic pain, 
fever, and inflammation.[1,2] Nonsteroidal anti‑inflammatory 
drugs (NSAIDs) inhibit cyclooxygenase (COX)‑1 and COX‑2 
and therefore reduce the synthesis of prostaglandins. The 
blocking of nociceptive response to endogenous mediators 
of inflammation is greatest in injured tissues.[3] Gelofen is a 
new form of ibuprofen that was traditionally administrated by 
surgeons after lower third molar operations. It has a soft Gelatin 
capsule and can be easily attached to plasma proteins. It can 

then be absorbed in the gastric system up to approximately 
80% with 4–6 h of halftime.[4] Naproxen is a long‑effect 
NSAID that can be attached to plasma proteins up to 99%, 
and it can easily be removed from the gastrointestinal system 
about 10–12 h of halftime.[4] Studies have demonstrated the 
efficacy of naproxen and ibuprofen for postoperative pain after 
third molar surgery.[5,6] The adverse effects of wisdom tooth 
surgery on the quality of life have been reported to show a 
three‑fold increase in patients who experience pain, swelling, 
or trismus alone or as a combination, compared to those who 
were asymptomatic.[7] Pain intensity after third molar surgery 
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is a significant factor for evaluating of patient satisfaction.[8] 
There is little information regarding the preemptive analgesic 
effectiveness of naproxen and its comparison with Gelofen 
following the mandibular third molar surgery. This study 
compared the effectiveness of Gelofen and naproxen when 
administrated preemptively and postoperatively for pain relief 
after a lower third molar surgery.

Materials and Methods

The study was a single‑blinded, randomized clinical trial to 
evaluate the effectiveness of Gelofen and naproxen for pain 
relief in impact third molar surgery. Research committee 
approved the study design before conducting the study 
(IRB number: IR.SUMS.REC.1396.122), and all of the patients 
signed informed consent before their participation in the 
study. Study has been registered in the Randomized Clinical 
Trials Registry (https://www.irct.ir/, Trial ID: 30329). All of 
the patients had an impact mandibular third molar and were 
in the American Society of Anesthesiologists 1 Category. All 
the impacted teeth were in the Level A and Class 1 according 
to the Pell and Gregory classification.[9] None of the patients 
received analgesic medication at least 12 h before the surgery. 
Exclusion criteria were any condition which contraindicated the 
use of NSAIDs, such as pregnancy, known allergy to NSAIDs, 
any drugs interaction, active ulceration or gastrointestinal 
bleeding, liver dysfunction, inflammatory intestinal disease, 
kidney dysfunction, or any psychological disorders. Block 
randomization, randomized patients into four groups (n = 20). 
In pre‑Gelofen group, patients received 400 mg Gelofen 
30 min before surgery and continued taking it every 6 h 
postoperatively. In Gelofen group: patients received 400 mg 
Gelofen immediately after the operation and continued taking 
it every 6 h postoperatively. In pre‑naproxen group, patients 
received 500 mg naproxen 30 min before surgery and continued 
taking it every 8 h postoperatively. In naproxen group, patients 
received 500 mg naproxen immediately after the operation and 
continued it every 8 h postoperatively. An experienced surgeon 
operated for all of the patients. All surgeries were carried out 
under local anesthesia using 2% lidocaine with epinephrine 
1:80000 (3.6–5.4 ml). Impacted mandibular third molars were 
removed following a standard technique. Bone removal was 
carried out with a surgical bur under copious saline irrigation. 
For each individual, the operating time (from the first incision 
to the completion of the last suture) was recorded. Patients were 
blinded to the names of medications used and were instructed 
to report any side effects to the examiner. The pain intensity 
according to the visual analog scale  (VAS) was taught to 
patients. For all the participants, the pain intensity was recorded 
on a 10‑cm graduated VAS, on which the criteria were as 
follows: 0 cm, no pain; 0.1–3 cm, light pain; 3.1–7 cm, moderate 
pain; and 7.1–10 cm, intense pain. VAS was documented in 2, 
6, 12, and 24 h after surgery for each group.

Statistical analysis
The statistical analyses were performed using SPSS 
version 19 (IBM, Chicago, IL, USA). The repeated measures 

ANOVA was used to assess the mean of pain over time in four 
groups. The Kruskal–Wallis one‑way analysis of variance was 
applied to find whether samples originate the same distribution 
or statistically significant differences. The Tukey–Kramer test 
was used to compare the mean of pain between groups at each 
time point.

Results

In this study, 80 patients were randomly selected and divided 
into four groups  (53  females and 27  males). There were 
16  females and 4  males in pre‑Gelofen group, 10  males 
and 10  females in Gelofen group, 7 men and 13 women 
in the pre‑naproxen group, and 6 males and 14  females in 
naproxen group. No significant differences were in sex, age, 
and operation time among the groups [Table 1]. Significant 
differences in the pain intensity among the four groups were at 
2, 6, 12, and 24 h [Table 2]. In pre‑Gelofen and pre‑naproxen 
groups, the pain intensity was lower than Gelofen and naproxen 
groups. The intensity of pain was decreased in four groups 
in a linear pattern from 2, 6, 12, and 24 h. In pre‑naproxen 
group, the pain decreased suddenly between 2 and 6 h, and 
afterward, relief of pain continued to be slower than other 
groups  [Figure  1]. Table  2  shows the differences in pain 
intensity between pre‑naproxen group and other groups at 2, 6, 
12, and 24 h. At 2 h after surgery, the mean pain intensity for 
the pre‑naproxen group was significantly lower than Gelofen 
group. At 6 h postoperatively, pre‑naproxen group showed 
significantly lower pain intensity than other groups, and at 

Table 2: Comparison of the pain intensity among four 
groups in various measurement times

Groups Mean±SD of pain intensity at different 
postoperative times

2 h 6 h 12 h 24 h
Pre‑Gelofen 5.10±2.90a 4.40±1.69a 2.95±1.39a 2.00±0.91a

Gelofen 6.75±3.05b 5.75±2.73a 4.30±2.20b 2.85±1.42b

Pre‑naproxen 4.40±2.81a 2.20±1.57b 2.00±1.83a 1.65±1.04a

Naproxen 6.75±1.07b 4.65±1.34a 2.90±1.07a 1.60±0.75a

P 0.008* 0.001* 0.001* 0.001*
*Values with the same superscript letters were not statistically different at 
each postoperative times (P<0 05). SD – Standard deviation

Table 1: Comparison of variable factors among four 
groups  (n=20)

Groups

Pre‑Gelofen Gelofen Pre‑naproxen Naproxen
Age (mean±SD)* 24.1±6.3 25.8±4.8 23.3±5.4 24.7±4.9
Sex*

Male 4 10 13 14
Female 16 10 7 6

Operation 
time (min)*

38.8±7.8 40.4±6.7 42.4±5.1 39.5±7.7

*There was no significant differences between groups (P>0.05). 
SD – Standard deviation
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12 and 24 h, the intensity of pain was similar to other groups 
except for the Gelofen group.

Discussion

The current study has demonstrated that patients have lower 
pain intensity when they use NSAIDs (naproxen or Gelofen) 
before the surgery rather than taking these medications after 
the surgery. Patients who received naproxen before or after 
the surgery had experienced lower pain intensity rather than 
Gelofen group. In comparison to the other groups, patients who 
consumed naproxen had a different pain relief after 2 h. Pain 
has suddenly decreased in the pre‑naproxen group between 
2 and 6 h, and afterward, it followed a slower pattern than 
groups. Previous studies demonstrated the beneficial effects 
of the preoperative administration of piroxicam, ketorolac, 
meloxicam, parecoxib, and dexamethasone with rofecoxib.[10] 
Saito et al. have assessed the efficacy and safety of an additional 
200 mg dose of celecoxib which has been administered 5–12 h 
after an initial 400 mg dose of the drug following extraction 
of an impacted third mandibular molar. The results showed 
that an additional 200 mg dose of celecoxib was well tolerated 
and it was efficacious in reducing the pain associated with 
the surgery in their study population.[11] Others found lower 
consumption of rescue analgesics postoperatively and a delay 
in the onset of pain when the NSAIDs were administered 
before the surgical procedure.[12] Joshi et  al. compared the 
effectiveness of three NSAIDS administered and concluded 
that preoperative analgesics are useful in relieving immediate 
postoperative pain. The side effects such as nausea, vomiting, 
and gastrointestinal discomfort occurred in all groups of 
analgesics with no significant difference between the analgesic 
groups.[13] New scientific evidence suggested that waiting for 
the patient to report severe pain before prescribing analgesic 
drug is not an acceptable concept and may reduce the efficacy 
of any subsequent treatment, but there are different ideas in 
the effectiveness of preemptive analgesia among clinicians.[14] 
Olmedo‑Gaya et al. showed that the postoperative pain reaches 
its higher intensity during the first 8 h after surgery.[15] In our 

study, patients who started using analgesic drugs before surgery 
had lower pain in the first 8 h postoperatively than using them 
after the surgery. On the contrary, Sisk and Grover compared 
preoperative and postoperative effects of naproxen sodium 
in lower wisdom teeth surgery and showed no evidence of a 
preemptive effect.[16] They concluded that the administration of 
naproxen sodium in the immediate postoperative period may 
be as effective as 30 min preoperative intake of the drug and 
can be used for optimum postoperative analgesia for patients in 
whom preoperative oral intake is contraindicated.[16] In another 
study, Jung et al. compared analgesic effects of a NSAID for 
oral surgical pain according to three different administration 
times (1 h preoperatively, 1 h postoperatively, or no scheduled 
administration pre‑ or postsurgery). Whenever patients felt at 
least moderate pain (score ≥ 5 on a 10‑point scale) after surgery, 
they were instructed to take the same drug. Pain intensities 
and times to the first and second onsets of postoperative 
pain from the end of the surgery were assessed for 24 h. The 
analgesic effects of NSAID administered preoperatively were 
no longer effective for postoperative pain. The results in this 
population implied that scheduled postoperative analgesics 
before pain development are adequate for postoperative 
analgesia without preoperative administration.[17] The efficacy 
and safety of single doses of naproxen sodium 440 mg and 
ibuprofen 400 mg were evaluated in a randomized, parallel, 
double‑blind, placebo‑controlled study conducted, and the 
results showed that both naproxen sodium and ibuprofen 
were well tolerated and provided pain relief superior to that of 
placebo. The duration of pain relief was longer with naproxen 
sodium than with ibuprofen.[18] Naproxen has a long‑acting 
effect, >99% plasma proteins bound and completely absorbed 
in the gastrointestinal system.[19] It has 10–17 h halftime.[20] 
These pharmacologic properties may describe the effectiveness 
of naproxen in reducing pain more than Gelofen, especially 
when used before the operation. The preoperative oral intake of 
naproxen and Gelofen 30 min before surgery can significantly 
decrease pain more than postoperative usage in 2 and 8 h after 
surgery.

Conclusion

Preemptive use of both the NSAIDs can relief pain after 
third molar surgery. Under the condition of the present study, 
naproxen was more effective than Gelofen.

Financial support and sponsorship
Nil.

Conflicts of interest

There are no conflicts of interest.

References
1.	 Mehra  P, Reebye  U, Nadershah  M, Cottrell  D. Efficacy of 

anti‑inflammatory drugs in third molar surgery: A randomized clinical 
trial. Int J Oral Maxillofac Surg 2013;42:835‑42.

2.	 Yamagata K, Matsumura K, Inoue W, Shiraki T, Suzuki K, Yasuda S, 
et  al. Coexpression of microsomal‑type prostaglandin E synthase 
with cyclooxygenase‑2 in brain endothelial cells of rats during 

Figure 1: Mean pain scores (visual analog scale) over time in four group



Aliabadi, et al.: NSAIDS in pain relief after third molar surgery

European Journal of General Dentistry  ¦  Volume 8  ¦  Issue 2  ¦  May-August 201944

endotoxin‑induced fever. J Neurosci 2001;21:2669‑77.
3.	 Kaczmarzyk  T, Wichlinski  J, Stypulkowska  J, Zaleska  M, Woron  J. 

Preemptive effect of ketoprofen on postoperative pain following third 
molar surgery. A prospective, randomized, double‑blinded clinical trial. 
Int J Oral Maxillofac Surg 2010;39:647‑52.

4.	 Wynn RL. Update on nonprescription pain relievers for dental pain. Gen 
Dent 2004;52:94‑8.

5.	 Morse Z, Tump A, Kevelham E. Ibuprofen as a pre‑emptive analgesic is 
as effective as rofecoxib for mandibular third molar surgery. Odontology 
2006;94:59‑63.

6.	 Kara IM, Polat S, Inci MF, Gümüş C. Analgesic and anti‑inflammatory 
effects of oxaprozin and naproxen sodium after removal of impacted 
lower third molars: A  randomized, double‑blind, placebo‑controlled 
crossover study. J Oral Maxillofac Surg 2010;68:1018‑24.

7.	 Slade GD, Foy SP, Shugars DA, Phillips C, White RP Jr. The impact of 
third molar symptoms, pain, and swelling on oral health‑related quality 
of life. J Oral Maxillofac Surg 2004;62:1118‑24.

8.	 Warraich  R, Faisal  M, Rana  M, Shaheen  A, Gellrich  NC, Rana  M. 
Evaluation of postoperative discomfort following third molar surgery 
using submucosal dexamethasone  –  A randomized observer blind 
prospective study. Oral Surg Oral Med Oral Pathol Oral Radiol 
2013;116:16‑22.

9.	 Pell GJ, Gregory B. Impacted mandibular third molars: Classification 
and modified techniques for removal. Dent Digest 1933;39:330‑8.

10.	 Aznar‑Arasa  L, Harutunian  K, Figueiredo  R, Valmaseda‑Castellón E, 
Gay‑Escoda C. Effect of preoperative ibuprofen on pain and swelling 
after lower third molar removal: A  randomized controlled trial. Int J 
Oral Maxillofac Surg 2012;41:1005‑9.

11.	 Saito K, Kaneko A, Machii K, Ohta H, Ohkura M, Suzuki M. Efficacy 
and safety of additional 200‑mg dose of celecoxib in adult patients with 
postoperative pain following extraction of impacted third mandibular 

molar: A  multicenter, randomized, double‑blind, placebo‑controlled, 
phase II study in Japan. Clin Ther 2012;34:314‑28.

12.	 Hill CM, Carroll MJ, Giles AD, Pickvance N. Ibuprofen given pre‑ and 
post‑operatively for the relief of pain. Int J Oral Maxillofac Surg 
1987;16:420‑4.

13.	 Joshi A, Parara E, Macfarlane TV. A double‑blind randomised controlled 
clinical trial of the effect of preoperative ibuprofen, diclofenac, 
paracetamol with codeine and placebo tablets for relief of postoperative 
pain after removal of impacted third molars. Br J Oral Maxillofac Surg 
2004;42:299‑306.

14.	 Woolf  CJ. Evidence for a central component of post‑injury pain 
hypersensitivity. Nature 1983;306:686‑8.

15.	 Olmedo‑Gaya MV, Vallecillo‑Capilla M, Galvez‑Mateos R. Relation of 
patient and surgical variables to postoperative pain and inflammation in 
the extraction of third molars. Med Oral 2002;7:360‑9.

16.	 Sisk AL, Grover BJ. A comparison of preoperative and postoperative 
naproxen sodium for suppression of postoperative pain. J  Oral 
Maxillofac Surg 1990;48:674‑8.

17.	 Jung YS, Kim MK, Um YJ, Park HS, Lee EW, Kang JW. The effects on 
postoperative oral surgery pain by varying NSAID administration times: 
Comparison on effect of preemptive analgesia. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod 2005;100:559‑63.

18.	 Fricke JR, Halladay SC, Francisco CA. Efficacy and safety of naproxen 
sodium and ibuprofen for pain relief after oral surgery. Curr Therap Res 
1993;54:619‑27.

19.	 Day  RO, Francis  H, Vial  J, Geisslinger  G, Williams  KM. Naproxen 
concentrations in plasma and synovial fluid and effects on prostanoid 
concentrations. J Rheumatol 1995;22:2295‑303.

20.	 Runkel  R, Chaplin  M, Boost  G, Segre  E, Forchielli  E. Absorption, 
distribution, metabolism, and excretion of naproxen in various 
laboratory animals and human subjects. J Pharm Sci 1972;61:703‑8.

Staying in touch with the journal

1)	 Table of Contents (TOC) email alert 
	 Receive an email alert containing the TOC when a new complete issue of the journal is made available online. To register for TOC alerts go to 

www.ejgd.org/signup.asp.

2)	 RSS feeds 
	 Really Simple Syndication (RSS) helps you to get alerts on new publication right on your desktop without going to the journal’s website. 

You need a software (e.g. RSSReader, Feed Demon, FeedReader, My Yahoo!, NewsGator and NewzCrawler) to get advantage of this tool. 
RSS feeds can also be read through FireFox or Microsoft Outlook 2007. Once any of these small (and mostly free) software is installed, add  
www.ejgd.org/rssfeed.asp as one of the feeds.


