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Background: Prevention or management of pain is an important objective in root canal treatment. Post-endodontic pain has always 
been an important concern for patients and clinicians. Informing patients regarding the possibility of postendodontic pain and drug 
administration for its management can improve their trust in dentists, raise their pain threshold and increase their tendency to seek 
further dental treatments.
Objectives: This study aimed to assess the attitude of Hamadan dentists towards the administration of analgesics for the management 
of postendodontic pain.
Patients and Methods: This descriptive, cross-sectional study was conducted in 2011 in Hamadan city, Iran. Data was collected using 
a questionnaire including demographic information and questions about administration of analgesics for endodontic patients. All 
participants filled out the questionnaires anonymously. Collected data was analyzed using SPSS version 16.0 and descriptive statistics.
Results: Eighty questionnaires were completed by dentists. Most dentists reported to use ibuprofen mostly to alleviate mild to moderate 
and severe endodontic pain in healthy individuals. Only 42 dentists (52.5%) used intracanal medicaments to relieve pain.
Conclusions: The overall level of knowledge of general dentists in Hamadan city about the prescription of analgesics was satisfactory. 
Dentists should be aware of the latest advancements in their field and maintain their level of knowledge by regularly participating in 
continuous education programs and accessing relevant scientific resources.
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1. Background
Prevention or management of pain is an important 

objective in root canal treatment (RCT). Dental proce-
dures can be performed painlessly by administration of 
local anesthesia, but postoperative pain occurs particu-
larly in patients who had endodontic pain prior to RCT 
(1). Postendodontic pain has always been an important 
concern for patients and clinicians. Its incidence varies 
from 1.4-40% (2, 3). Some have reported rates as high as 
14-25% (4). The incidence of postendodontic pain has 
been reported as 3-58% in another study (5-7). Even in the 
21st century, the general belief is that RCT is painful. For 
almost all dentists, management of postoperative pain 
is challenging (4). Postendodontic pain is due to acute 
inflammation in periapical tissue in response to stimuli 
from the root canal system into the periradicular tis-
sue (1). This pain is mediated by inflammatory media-
tors i.e. prostaglandins, leukotrienes, bradykinin and 
serotonin, which activate the nociceptors and result in 

central and peripheral hyperalgesia (8, 9). Pain may oc-
cur a few hours or even a few days after RCT (10-12). The 
highest degree of pain has been reported in the first two 
days post-treatment. In the first seven days, pain inten-
sity gradually decreases to 10% (13). Postoperative pain 
is not an acceptable sign of treatment success (14). The 
mechanism of postendodontic pain is complex, but sev-
eral factors play a role in development of pain including 
cutting and excavating the pulp tissue, traumatizing the 
periapical tissue by endodontic instruments and entry 
of foreign materials into the periapical tissue (4). Medi-
cations used for postendodontic pain management in-
clude mefenamic acid (4), local corticosteroids (4, 15), 
intramuscular corticosteroids (4) and a combination of 
aspirin, ibuprofen and opioids (16). Non-steroidal anti-
inflammatory drugs (NSAIDs) like ibuprofen are the 
most commonly used analgesics for the management 
of endodontic pain (17). Naproxen is another member 
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of this family, which inhibits the cyclooxygenase path-
way and prevents the release of inflammatory media-
tors (18). Novafen is a combination of acetaminophen, 
ibuprofen and caffeine. Acetaminophen affects the pe-
ripheral and central nervous systems. Ibuprofen exerts 
its anti-inflammatory effect via synthesis of arachidonic 
acid metabolites (19). Informing patients regarding the 
possibility of postendodontic pain and drug adminis-
tration for its management can improve their trust in 
dentists, raise their pain threshold, and increase their 
tendency to seek further dental treatments (20).

2. Objectives
This study aimed to assess the attitude of Hamadan 

dentists towards the administration of analgesics for 
the management of postendodontic pain.

3. Patients and Methods
This descriptive, cross-sectional study was conducted 

in 2011 in Hamadan city, Iran. The understudy popula-
tion included all licensed general dentists working in 
Hamadan city based on an inquiry from the Medical 
Council of Iran. List of all licensed general dentists work-
ing in dental offices in Hamadan was obtained from the 
Medical Council of Iran. Sampling was census. Data was 
collected using a questionnaire including demographic 
information and questions about the administration 
of analgesics for endodontic patients. The question-
naire was designed based on published articles and its 
validity had been previously confirmed. All participants 
completed questionnaires anonymously. Participants 
were reassured about the confidentiality of their infor-
mation. Collected data was analyzed using SPSS version 
16.0 (IBM, USA) and descriptive statistics (frequency and 
percentage).

4. Results
Eighty questionnaires were completed by dentists. Of 

80 dentists, 42 (52.5%) were males and 38 (47.5%) were 
females. The mean age of dentists was 32.76 years with 
a mean working experience of 7.34 years. The frequency 
of different analgesics administered by dentists to al-
leviate mild to moderate endodontic pain in healthy 
individuals was summarized in Table 1.

To alleviate severe endodontic pain in healthy indi-
viduals, 47 dentists reported always using ibuprofen, 14 
reported always using Novafen and 2 reported always 
using mefenamic acid. Furthermore, 33 dentists report-
ed often using acetaminophen, 23 reported often using 
ibuprofen, 9 reported often using Naproxen, 6 reported 
often using Novafen, 5 reported often using mefenam-
ic acid and 2 reported often using Celecoxib. None of 
dentists used indomethacin 25 mg or 75 mg.To prevent 
postendodontic pain, 41 dentists (51.3%) reported ad-
ministering 400mg ibuprofen a half an hour prior to 

the procedure, 4 (5%) used 325 mg acetaminophen and 
3 (3.8%) used 800 mg ibuprofen a half an hour prior to 
the procedure. In general, 32 (40%) dentists did not be-
lieve that premedication would decrease postendodon-
tic pain and none of dentists used 1000 mg ibuprofen. 
In total, 42 dentists (52.5%) used intracanal medica-
ments to relieve pain; 32 (40%) used corticosteroids, 24 
(30%) used calcium hydroxide, 22 (27.5%) used phenolic 
compounds and 2 (2.5%) used chlorhexidine as intra-
canal medicament for pain relief. In this study, 77 den-
tists (96.3%) prescribed acetaminophen and 3 (3.8%) 
prescribed ibuprofen to alleviate endodontic pain in 
pregnant women. Of participants, 67 (83.8%) used acet-
aminophen, 5 (6.3%) used ibuprofen, 4 (5%) used aspirin 
and 4 (5%) used mefenamic acid as analgesics for man-
agement of endodontic pain in asthmatic patients. In 
patients with gastritis or stomach ulcer, 58 (72.5%) den-
tists used acetaminophen, 11 (13.8%) used mefenamic 
acid, 6 (7.5%) used ibuprofen, 3 (3.8%) used aspirin and 
2 (2.5%) used tramadol for endodontic pain relief. For 
patients with liver disease, 35 dentists (43.8%) used ac-
etaminophen, 23 (28.8%) used ibuprofen, 15 (18.8%) used 
mefenamic acid and 7 (8.8%) used aspirin as analgesics 
for endodontic pain. For endodontic pain relief in pa-
tients with coagulation disorders, 64 (80%) dentists 
used acetaminophen, 9 (11.3%) used ibuprofen, 4 (5%) 
used mefenamic acid, 2 (2.5%) used tramadol and one 
(1.3%) dentist used aspirin. In this study, 62 (77.5%) den-
tists prescribed acetaminophen, 9 (11.3%) prescribed 
ibuprofen, 5 (6.3%) prescribed mefenamic acid, 3 (3.8%) 
prescribed tramadol and one dentist (1.3%) prescribed 
aspirin for endodontic pain management in patients 
with renal insufficiency. The frequency of prescribed 
analgesics by dentists is shown in Table 2.

Table 1.  The Frequency of Different Analgesics Prescribed for 
Endodontic Pain Management by Dentists

Drug/Adminis-
tration

Always Often Occasionally Rarely Total

Ibuprofen 27 49 1 3 80

Acetaminophen 11 31 16 22 80

Aspirin 0 0 5 75 80

Tramadol 0 0 1 79 80

Indomethacin 
25

0 0 0 80 80

Indomethacin 
75

0 0 1 79 80

Novafen 1 5 8 66 80

Celecoxib 0 1 6 73 80

Naproxen 0 2 3 75 80

Mefenamic acid 5 5 11 59 80

Total 44 93 52 611 800
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Table 2.  The Frequency of Different Analgesics Administered by Dentists (Usually in Combination)

Drug/Administration Always Often Occasionally Rarely Total

Aspirin 2 2 3 73 80

Acetaminophen codeine and ibuprofen 27 38 6 9 80

Acetaminophen and ibuprofen 10 6 3 61 80

Tramadol 0 0 2 78 80

Total 39 46 14 221 320

No statistically significant association was found be-
tween knowledge of dentists about the type and dos-
age of analgesics and their gender. However, gender of 
dentists had a significant effect on administration of 
Naproxen (P = 0.034). Male dentists more commonly ad-
ministered Naproxen than females. Based on the results, 
work experience had a significant effect on administra-
tion of ibuprofen and acetaminophen codeine (P = 0.00). 
Dentists with greater work experience less frequently ad-
ministered ibuprofen and acetaminophen codeine com-
pared to dentists with shorter work experience. However, 
work experience had no significant impact on prescrib-
ing acetaminophen, aspirin, tramadol, indomethacin 
25 mg or 75mg, Celecoxib, Naproxen, Novafen and mef-
enamic acid. Our study results demonstrated that age 
had a significant effect on administration of ibuprofen 
(P = 0.032). Younger dentists more commonly prescribed 
ibuprofen. However, administration of other understudy 
analgesics including acetaminophen, aspirin, tramadol, 
indomethacin 25 mg and 75 mg, Celecoxib, Naproxen, 
mefenamic acid and Novafen was not significantly cor-
related with age.

5. Discussion
Oral pain is the most common reason for dental visits. 

Management of postendodontic pain is a major concern 
in dentistry (2, 3). Our study demonstrated that ibupro-
fen was the most commonly prescribed analgesic to 
relieve mild to moderate endodontic pain. Overall, ibu-
profen was the most commonly prescribed pain medica-
tion. Acetaminophen was reported to be administered 
occasionally. Indomethacin 25 mg was rarely prescribed. 
Baghaei et al. and Menhinick et al. reported that ibupro-
fen was among the most commonly administered drugs 
by dentists (21, 22). Wells et al. found no significant dif-
ference between the analgesic efficacy of ibuprofen and 
ibuprofen-acetaminophen (23). Worsley et al. demon-
strated that ibuprofen was among the most commonly 
used analgesics by dentists (24). Ibuprofen is considered 
one of the most efficacious analgesics to alleviate dental 
pain. Evidence confirms the optimal efficacy of ibupro-
fen for management of toothache (25). In our study, ibu-
profen was the most commonly prescribed analgesic for 
management of mild-moderate endodontic pain. This 
finding indicates appropriate drug selection by under-
study dentists. Ibuprofen was also the most commonly 
prescribed drug for severe endodontic pain. Acetamino-

phen was reported to be “often” administered in these 
cases. Naproxen was occasionally administered, while 
indomethacin 25 mg and 75 mg were rarely prescribed. 
In a study by Baghaei et al., ibuprofen was also the most 
commonly administered analgesic for severe endodontic 
pain and was reported to be among the most efficacious 
analgesics for dental pain relief (21). Turner et al. stated 
that indomethacin was a suitable drug for dental pain 
management; however, it is rarely used for this purpose 
due to its gastrointestinal (GI) side effects (9). Chang et 
al. and Filaretova et al. reported that indomethacin is 
not indicated for pain relief due to GI side effects (26, 27). 
Similarly in our study, indomethacin was not commonly 
prescribed for the management of endodontic pain. In 
the present study, 400 mg ibuprofen was the most com-
monly (51.3%) administered analgesic. Baghaei et al. and 
Derry et al. stated that 400 mg dosage of ibuprofen was 
the most suitable medication for dental pain relief (21, 
28). Elsewhere, appropriate dosage of ibuprofen for den-
tal pain management has been reported as 400 mg (25). 
In our study, the most commonly administered dosage 
of ibuprofen was 400 mg, which is in accordance with 
the results of previous studies (21, 28). Based on the re-
sults of our study, 40% of dentists used corticosteroids as 
intracanal medicament for pain relief as the most com-
monly used intracanal medicament followed by calcium 
hydroxide (30%), phenol (27.5%) and chlorhexidine (2.5%) 
with lower frequencies. Dodson et al. stated that using 
corticosteroids in dental procedures decreases pain sig-
nificantly compared to other methods of pain relief (29). 
Shantiaee et al. reported that using intracanal corticoste-
roids is among the most effective techniques to relieve 
endodontic pain (30). In our study, corticosteroids were 
the most commonly used intracanal medicaments for 
pain relief; this finding is in agreement with the results 
of previous studies (31). In a study by Baghaei et al., cal-
cium hydroxide was the most frequently used intracanal 
medicament, which is in contrast to our findings. Corti-
costeroids are believed to be more effective to decrease 
postendodontic pain in vital teeth (21). Acetaminophen 
was the most commonly (96.3%) prescribed analgesic 
for pregnant women in our study. Thornton et al. re-
ported that administration of acetaminophen for pain 
relief during pregnancy has no side effects for the fetus 
(32). This finding indicates appropriate selection of this 
medication for pregnant women by dentists of our study. 
Acetaminophen was also the most commonly (83.8%) 
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prescribed analgesic for patients with asthma followed 
by ibuprofen (6.3%), mefenamic acid (5%) and aspirin 
(5%) with lower frequencies. According to Gaynes et al., 
NSAIDs are not used in patients with asthma due to their 
side effects and complications except for acetaminophen, 
which has fewer side effects (33). In our study, the most 
commonly administered analgesic among asthmatics 
was acetaminophen, which is the correct choice for pa-
tients with asthma. In our study, acetaminophen (72.5%) 
was the most commonly prescribed analgesic for end-
odontic pain management in patients with gastritis and 
peptic ulcer followed by mefenamic acid (13.8%), ibupro-
fen (7.5%), aspirin (3.8%) and tramadol (2.5%). Considering 
the side effects of ibuprofen and aspirin, acetaminophen 
seems to be the safest choice for patients with GI prob-
lems. Acetaminophen has less GI side effects than other 
analgesics (34, 35). Therefore, dentists in our study made 
a correct choice by administering acetaminophen for GI 
patients. The most frequently administered analgesic for 
patients with liver disease was acetaminophen (43.8%) in 
our study, followed by ibuprofen (28.8%), mefenamic acid 
(18.8%) and aspirin (8.8%). Considering the hepatic side ef-
fects of ibuprofen and aspirin, acetaminophen appears 
to be the right choice of analgesicsin hepatic patients 
for dental pain relief (26, 36). In our study, dentists used 
acetaminophen for dental pain alleviation in hepatic 
patients, which is in accordance with previous studies 
(26, 36). In our study, acetaminophen (80%) was the most 
frequently prescribed analgesic for endodontic pain in 
patients with coagulation disorders, followed by ibu-
profen (11.3%), mefenamic acid (5%), tramadol (2.5%) and 
aspirin (1.3%). Sarici and de Vries mentioned that aspirin 
and ibuprofen could cause adverse reactions in patients 
with coagulation disorders, while acetaminophen is safe 
for them (37, 38). In our study, most dentists reported 
prescribing acetaminophen for dental pain relief in pa-
tients with coagulation disorders, which is similar to 
the results of previous studies (37, 38). In our study, the 
most frequently prescribed painkiller for endodontic 
pain in patients with renal insufficiency was acetamino-
phen (77.5%) followed by ibuprofen (11.3%), mefenamic 
acid (6.3%), tramadol (3.8%) and aspirin (1.3%). Consider-
ing renal side effects of ibuprofen and aspirin discussed 
in studies by Chavez-Flores and Lanes, acetaminophen is 
used for pain relief as the analgesic of choice for patients 
with renal insufficiency (39, 40). In our study, most den-
tists prescribed acetaminophen for these patients, which 
is in agreement with previous studies (39, 40).

When prescribing a combination of two analgesics, 
most understudy dentists recommended a combination 
of acetaminophen and ibuprofen. Evidence shows that 
combined use of ibuprofen and acetaminophen has a 
superior analgesic efficacy and relieves pain more effi-
ciently (41). Baghaei et al. also reported that ibuprofen 
plus acetaminophen was the most commonly prescribed 
drug combination (21), which is in accordance with our 
results. For most drugs, no statistically significant asso-

ciation existed between the knowledge of dentists about 
the type and dosage of prescribed medication and their 
gender. However, gender had a significant effect on ad-
ministration of Naproxen (P < 0.05); this drug was more 
commonly prescribed by male dentists. Baghaei et al. 
failed to find a significant difference in administration of 
analgesics between male and female dentists (21). Based 
on the results of the current study, work experience of 
dentists significantly affected the administration of ibu-
profen and acetaminophen codeine. Dentists with great-
er work experience less commonly prescribed ibuprofen 
and acetaminophen codeine. However, work experience 
had no effect on prescription of acetaminophen, aspirin, 
tramadol, indomethacin 25 mg and 75 mg, Celecoxib, 
Naproxen, Novafen or mefenamic acid. Baghaei et al. 
demonstrated that dentists with greater work experience 
prescribed ibuprofen less frequently, which confirms our 
findings (21). Within the limitations of this study, the re-
sults demonstrated that the overall level of knowledge of 
general dentists in Hamadan city about the prescription 
of analgesics was satisfactory. Most dentists used ibupro-
fen to alleviate mild to severe endodontic pain, which is in 
accordance with textbooks and dental literature. All den-
tists used acetaminophen for pain relief in patients with 
systemic conditions, which indicates their intention of 
using the safest medication to reduce the risk of possible 
side effects or complications. Dentists should consider 
the latest advancements in their field of work and main-
tain their level of knowledge by regularly participating in 
continuing education programs, reading new guidelines 
and accessing relevant scientific resources.

Acknowledgements
This manuscript was based on a thesis submitted for 

the degree of dentistry (thesis number: 693) in the School 
of Dentistry, Hamadan University of Medical Sciences, 
Hamadan, Iran in 2012.

Authors’ Contributions
Study concept and design: Shokoufe Jamshidi; Acquisi-

tion of data: Fahime Baghaei; Analysis and interpretation 
of data: Alireza Jalalvand; Drafting of the manuscript: 
Shokoufe Jamshidi; Critical revision of the manuscript 
for important intellectual content: Zakie Doniavi; Statis-
tical analysis: Saeid Moosavi; Administrative, technical, 
and material support: Shahrbanou Radi; Study supervi-
sion: Shahrbanou Radi.

Funding/Support
This study was supported in part by Dental Faculty of 

Hamadan University of Medical Sciences, Hamadan, Iran.

References
1.       Mehrvarzfar P, Abbott PV, Saghiri MA, Delvarani A, Asgar K, Lotfi 

M, et al. Effects of three oral analgesics on postoperative pain 
following root canal preparation: a controlled clinical trial. Int 



Jamshidi S et al.

5Avicenna J Dent Res. 2014;6(2):e23784

Endod J. 2012;45(1):76–82.
2.       Torabinejad M, Cymerman JJ, Frankson M, Lemon RR, Maggio 

JD, Schilder H. Effectiveness of various medications on post-
operative pain following complete instrumentation. J Endod. 
1994;20(7):345–54.

3.       Gopikrishna V, Parameswaran A. Effectiveness of prophylactic 
use of rofecoxib in comparison with ibuprofen on postendodon-
tic pain. J Endod. 2003;29(1):62–4.

4.       Shahriary Sh, Jalal Zade SM, Abedi H. Evaluating the Effect of Lo-
cal Dexamethasone Injection on Inter-appointment Pain Reduc-
tion in Endodontic Treatment. JAUMS. 2010;7(4):261–7.

5.       Sathorn C, Parashos P, Messer H. The prevalence of postoperative 
pain and flare-up in single- and multiple-visit endodontic treat-
ment: a systematic review. Int Endod J. 2008;41(2):91–9.

6.       Levin L, Amit A, Ashkenazi M. Post-operative pain and use of an-
algesic agents following various dental procedures. Am J Dent. 
2006;19(4):245–7.

7.       Imura N, Zuolo ML. Factors associated with endodontic flare-ups: 
a prospective study. Int Endod J. 1995;28(5):261–5.

8.       Tamayo-Sarver JH, Hinze SW, Cydulka RK, Baker DW. Racial and 
ethnic disparities in emergency department analgesic prescrip-
tion. Am J Public Health. 2003;93(12):2067–73.

9.       Turner CL, Eggleston GW, Lunos S, Johnson N, Wiedmann TS, 
Bowles WR. Sniffing out endodontic pain: use of an intranasal 
analgesic in a randomized clinical trial. J Endod. 2011;37(4):439–
44.

10.       DiRenzo A, Gresla T, Johnson BR, Rogers M, Tucker D, BeGole EA. 
Postoperative pain after 1- and 2-visit root canal therapy. Oral Surg 
Oral Med Oral Pathol Oral Radiol Endod. 2002;93(5):605–10.

11.       Siqueira JF, Jr.. Microbial causes of endodontic flare-ups. Int En-
dod J. 2003;36(7):453–63.

12.       Zuckerman O, Metzger Z, Sela G, Lin S. ["Flare-up" during end-
odontic treatment--etiology and management]. Refuat Hapeh 
Vehashinayim. 2007;24(2):19–26.

13.       Pak JG, White SN. Pain prevalence and severity before, during, 
and after root canal treatment: a systematic review. J Endod. 
2011;37(4):429–38.

14.       El Mubarak AH, Abu-bakr NH, Ibrahim YE. Postoperative pain 
in multiple-visit and single-visit root canal treatment. J Endod. 
2010;36(1):36–9.

15.       Ehrmann EH. The Effect of Triamcinolone with Tetracycline 
on the Dental Pulp and Apical Periodontium. J Prosthet Dent. 
1965;15:144–52.

16.       Kusner G, Reader A, Beck FM, Weaver J, Meyers W. A study com-
paring the effectiveness of Ibuprofen (Motrin), Empirin with Co-
deine #3, and Synalgos-DC for the relief of postendodontic pain. 
J Endod. 1984;10(5):210–4.

17.       Nekoofar MH, Sadeghipanah M, Dehpour AR. Evaluation of 
meloxicam (A cox-2 inhibitor) for management of postoperative 
endodontic pain: a double-blind placebo-controlled study. J En-
dod. 2003;29(10):634–7.

18.       Thun MJ, Henley SJ, Patrono C. Nonsteroidal anti-inflammatory 
drugs as anticancer agents: mechanistic, pharmacologic, and 
clinical issues. J Natl Cancer Inst. 2002;94(4):252–66.

19.       Haas DA. An update on analgesics for the management of acute 
postoperative dental pain. J Can Dent Assoc. 2002;68(8):476–82.

20.       Gotler M, Bar-Gil B, Ashkenazi M. Postoperative pain after 
root canal treatment: a prospective cohort study. Int J Dent. 
2012;2012:310467.

21.       Baghaei F, Rauf M, Kakouyi S, Adhami SH. Iranian dentist concept 
for pain control. Shiraz J Dentist . 2009;10(2):162–6.

22.       Menhinick KA, Gutmann JL, Regan JD, Taylor SE, Buschang PH. 
The efficacy of pain control following nonsurgical root canal 
treatment using ibuprofen or a combination of ibuprofen and 

acetaminophen in a randomized, double-blind, placebo-con-
trolled study. Int Endod J. 2004;37(8):531–41.

23.       Wells LK, Drum M, Nusstein J, Reader A, Beck M. Efficacy of Ibu-
profen and ibuprofen/acetaminophen on postoperative pain in 
symptomatic patients with a pulpal diagnosis of necrosis. J En-
dod. 2011;37(12):1608–12.

24.       Worsley MA, Clayton NM, Bountra C, Boissonade FM. The ef-
fects of ibuprofen and the neurokinin-1 receptor antagonist 
GR205171A on Fos expression in the ferret trigeminal nucleus 
following tooth pulp stimulation. Eur J Pain. 2008;12(3):385–94.

25.       Jeske AH. Mosby’s Dental Drug Reference. 10th ed; 2011.
26.       Chang CH, Chen HC, Lin JW, Kuo CW, Shau WY, Lai MS. Risk of 

hospitalization for upper gastrointestinal adverse events associ-
ated with nonsteroidal anti-inflammatory drugs: a nationwide 
case-crossover study in Taiwan. Pharmacoepidemiol Drug Saf. 
2011;20(7):763–71.

27.       Filaretova LP, Bagaeva TR, Morozova OY, Zelena D. The heal-
ing of NSAID-induced gastric lesion may be followed by small 
intestinal and cardiovascular side effects. J Physiol Pharmacol. 
2011;62(6):619–25.

28.       Derry C, Derry S, Moore RA, McQuay HJ. Single dose oral ibupro-
fen for acute postoperative pain in adults. Cochrane Database Syst 
Rev. 2009(3):CD001548.

29.       Dodson TB. Corticosteroid administration in oral and orthogna-
thic surgery. Evid Based Dent. 2011;12(2):49–50.

30.       Shantiaee Y, Mahjour F, Dianat O. Efficacy comparison of periapi-
cal infiltration injection of dexamethasone, morphine and pla-
cebo for postoperative endodontic pain. Int Dent J. 2012;62(2):74–
8.

31.       Jantsch HH, Kemppainen P, Ringler R, Handwerker HO, Forster C. 
Cortical representation of experimental tooth pain in humans. 
Pain. 2005;118(3):390–9.

32.       Thornton SL, Minns AB. Unintentional chronic acetaminophen 
poisoning during pregnancy resulting in liver transplantation. 
J Med Toxicol. 2012;8(2):176–8.

33.       Gaynes BI, Fiscella R. Topical nonsteroidal anti-inflamma-
tory drugs for ophthalmic use: a safety review. Drug Saf. 
2002;25(4):233–50.

34.       Vaquero Sosa E, Bodas Pinedo A, Maluenda Carrillo C. [Gastroin-
testinal bleeding following ingestion of low-dose ibuprofen]. An 
Pediatr (Barc). 2013;78(1):51–3.

35.       Che X, Wang LH, Yang Y, Yuan Y, Wang QF, Wang Y, et al. Ibupro-
fen ion-exchange fiber complex: improved dissolution and 
gastric tolerance based on ion exchange. Drug Dev Ind Pharm. 
2013;39(5):744–51.

36.       Palayoor ST, J. Aryankalayil M , Makinde AY, Cerna D, Falduto MT, 
Magnuson SR, et al. Gene expression profile of coronary artery 
cells treated with nonsteroidal anti-inflammatory drugs reveals 
off-target effects. J Cardiovasc Pharmacol. 2012;59(6):487–99.

37.       Sarici SU, Dabak O, Erdinc K, Okutan V, Lenk MK. An unreported 
complication of intravenously administered ibuprofen: gastro-
intestinal bleeding. Eur Rev Med Pharmacol Sci. 2012;16(3):325–7.

38.       de Vries F, Setakis E, van Staa TP. Concomitant use of ibuprofen 
and paracetamol and the risk of major clinical safety outcomes. 
Br J Clin Pharmacol. 2010;70(3):429–38.

39.       Chavez-Flores D, Salvador JM. Commercially viable resolution of 
ibuprofen. Biotechnol J. 2009;4(8):1222–4.

40.       Lanes SF, Rodrigeuz LA, Hwangg E. Baseline risk of gastrointesti-
nal disorders among new users of meloxicam, ibuprofen, diclof-
enac, naproxen and indomethacin. Pharmacoepidemiol Drug Saf. 
2000;9(2):113–7.

41.       Sanaei-Zadeh H. Comment on "Dental pain as a risk factor for 
accidental acetaminophen overdose: a case-control study". Am J 
Emerg Med. 2012;30(3):510–1.


