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Abstract

This study discusses the role of anti-inflammatory medications in reducing the sensitivity 
caused by tooth bleaching. Hydrogen peroxide (H2O2), the active principle in bleaching agents, 
reacts with dental enamel on contact and produces oxygen, in the form of free radicals, and 
water. Because of the low molecular weight of free radicals, as well as the porous nature and 
selective permeability of enamel, the free radicals pass into dentin and through the dentinal 
tubules, to the pulp. In response to these stimuli, defense cells in the pulp tissue promote the release 
of inflammatory mediators, resulting in short-term tooth sensitivity that may be experienced 
as acute pain. Anti-inflammatory medications will reduce the inflammatory response, as these 
drugs act on the production pathways of the mediators. Drugs such as ibuprofen and etoricoxib 
should be thus effective in reducing tooth sensitivity. Among the medications used, however, only 
ibuprofen seems to reduce tooth sensitivity from bleaching.

INTRODUCTION
Today’s standards of beauty demand a good smile. Patients 

report that the teeth are the most important aspect of an 
attractive face [1]. As a result, dentistry offers multiple cosmetic 
procedures, with bleaching being one of the most popular 
services [2,3]. However, although clinically successful in most 
cases, tooth whitening has the disadvantage of causing dentin 
hypersensitivity, which is the main cause of discomfort and 
interruption of treatment [4,5]. Anti-inflammatory use before 
bleaching has been reported to reduce dental sensitivity during 
the whitening procedure [6], thereby increasing the patient’s 
comfort and tolerance of bleaching treatment. This study 
discusses the role of anti-inflammatory medications in reducing 
dentin hypersensitivity caused by tooth whitening.

Aspects of tooth bleaching

Tooth bleaching is one of the most conservative dental 
treatments to improve the smile’s appearance, which is one 
reason why it has become so popular [2,7,8]. As their active 
principle, most currently used bleaching agents employ hydrogen 
peroxide (H2O2), either directly obtained or as the product of a 
chemical reaction with carbamide peroxide or sodium perborate 
[9,10]. 

The whitening action of hydrogen peroxide is performed 
by its decomposition products, which include free radicals, 

reactive oxygen molecules, and peroxide anions [11,12]. These 
highly unstable molecules can bind with organic or inorganic 
molecules, including chromophores (long-chain, complex, and 
heavy molecules that have a dark pigmentation) [9]. Free radicals 
bind to and break chromophores through oxyreduction, changing 
their optical structure and reducing their absorption of light. The 
chromophores are transformed into smaller, lighter-colored, and 
lower-molecular-weight molecules that can diffuse through the 
dentinal tubules and the enamel micropores [11,13].

In recent decades, much research has been undertaken to 
increase the efficiency and practicality of whitening treatment, 
encouraging changes and improvements. Today, patients can 
choose to have bleaching performed in the dental office or at 
home. The two treatments may even be combined, as studies for 
more than 10 years have affirmed [14]. In-office tooth whitening 
generally uses high concentrations of hydrogen peroxide (30–
40%), presented as a liquid or gel. For this procedure, protecting 
the oral tissues is very important [15]. For home whitening, 
the concentrations are much lower (hydrogen or carbamide 
peroxides at 3–22%) [16]. Prescription whitening products 
(typically strips) have also lower concentrations of bleaching 
agents (5–10%) [9].

Despite its excellent cosmetic results, a common side effect of 
tooth whitening is dentin hypersensitivity, a symptom associated 
with resistance to the procedure on the part of the patient 
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[4,5]. In reports by Schulte et al. (1994) [17], 4 out of 28 people 
discontinued use of a home whitening treatment because of 
dentin hypersensitivity. The presence of dentin hypersensitivity 
is closely linked to the concentration of the bleaching agent and 
the length of application [18].

Although the literature has clearly established that dentin 
hypersensitivity is a side effect of whitening, what leads to dentin 
hypersensitivity during and after bleaching is not entirely clear. 
According to Markowitz [19], hypersensitivity during bleaching is 
related to the hydrodynamic theory. Free radicals from hydrogen 
peroxide diffuse through the enamel and dentin, promoting the 
movement of fluid present in the dentinal tubules, stimulating 
nerves, and generating sensitivity. In the same way, these free 
radicals reach as far as the dental pulp, inciting an inflammatory 
response of the pulp cells and unleashing perioperative 
hypersensitivity [20-23].

To reduce the uncomfortable side effect caused by 
inflammation of the pulp during bleaching, researchers have 
investigated the use of anti-inflammatory medications. These 
drugs act on the production pathways of the mediators of 
inflammation, blocking them and reducing hypersensitivity [24].

Dentin hypersensitivity

Dentin hypersensitivity can be defined as an acute, short-term 
pain in response to heat, tactile, electric, osmotic, chemical, or 
evaporative stimuli that are not caused by any other pathological 
condition [25]. Dental hypersensitivity is an increasingly 
common condition that limits patients’ day-to-day habits, such 
as having hot and cold foods and drinks. In Brazil, research 
performed by Fischer et al. (1992) [26] showed that 25% of those 
who participated in the study reported the presence of dentin 
hypersensitivity, with 17% of those cases confirmed by clinical 
exam.

The etiology of dental hypersensitivity is related to factors 
leading to the exposure of the dentinal tubules to the oral cavity. 
Examples include abrasion, erosion, attrition, gingival recession, 
scraping and coronal-root smoothing, and tooth whitening [27]. 
Sulieman (2008) [28] reported that dentin hypersensitivity 
occurred in two-thirds of patients during bleaching [28]. Other 
factors, such as age, sex, oral pH, and inadequate occlusion, can 
affect dentin sensitivity [29].

The dental structure normally identifies and responds to 
external stimuli because dentin has structural and function 
relationships with the pulp [30]. The dentinal tubules play 
an important role in transferring stimuli (including harmful 
stimuli) to the pulp [31]. By contrast, the presence of dentin 
hypersensitivity is related to the exposure and opening of the 
dentinal tubules [25,32]. In intact dentin and dentin without 
sensitivity, nearly all of the dentinal tubules are occluded [33,34].

Various theories have been developed to explain the 
mechanism behind the pain caused by dental hypersensitivity. 
These theories include the odontoblastic transduction theory, 
the neural theory, and the hydrodynamic theory, with the last 
being the most accepted one. Brannstrom (1963) [36] proposed 
the hydrodynamic theory. It postulates that thermal, physical, or 
osmotic stimuli change the fluid present in the dentinal tubules, 
unleashing hydraulic modifications, promoting fluid movement, 

and leading to rapid outward flow and pressure changes through 
the dentin. These changes result in the activation of pulp 
receptors, such as baroreceptors and mechanoreceptors, and 
the subsequent activation of pain fibers, namely A-delta fibers, 
located in the pulpal wall. This mechanism can also occur through 
indirect stimulation of the odontoblasts [20,35-38]. 

From this viewpoint, when the hydrogen peroxide used in 
whitening procedures comes in contact with the dental structure 
and saliva, it reacts and produces free radicals [11]. These 
low-molecular-weight molecules can be dispersed through 
pores in the enamel and dentinal tubules, leaving them open 
and establishing direct contact with the pulpal tissue [20-22]. 
This process results in dehydration and fluid movement in the 
dentinal tubules and stimulation of the nerve endings [20].

The level of penetration of the bleaching agents through the 
dental structure and their consequent ability to reach the pulp 
can be influenced by many factors, such as the thickness of the 
enamel and dentin, structural changes, and the concentration of 
the whitening gel [39,40]. Teeth with thicker enamel and dentin 
function as a kind of barrier, offering the pulp greater protection 
[39]. Similarly, low concentrations of hydrogen peroxide do not 
penetrate as deep into the dentin [41].

Inflammation from the bleaching procedure

The painful sensation of dental sensitivity can come from 
various stimuli, such as heat. However, as Haywood et al. (2005) 
[42] reported, most patients complain of tingling or widespread 
pain without a stimulus to set it off. Another aspect of dentin 
hypersensitivity is the presence of pain in intact teeth without 
exposed dentin [43]. In this case, we believe that changes to the 
pulp from the bleaching process are directly associated with the 
ability of the whitening agent to reach the pulpal bed because 
of its penetration into dental tissues, with pulpal inflammation 
being the result of this percolation [44,45]. 

Damage to the pulp tissues caused by tooth whitening can 
lead to the release of factors derived from cells, such as adenosine 
triphosphate [46] and prostaglandins, which excite or sensitize 
the pulpal nociceptors [47]. Charakorn et al. (2009) [48] have 
confirmed this finding, reporting that inflammatory mediators 
can sensitize or depolarize the nociceptors that innervate the 
pulp tissue. The released inflammatory mediators are eicosanoids 
- bioactive lipid mediators derived from the polyunsaturated 
arachidonic acid, due to the action of the cytostolic phospholipase 
A2 enzyme (PLA2) in the membrane phospholipids. PLA2 is 
regulated in response to mitogenic or inflammatory stimuli, as 
studies by Poczobutt et al. (2013) [49] have shown.

Arachidonic acid can be metabolized by two large classes 
of enzymes, cyclooxygenase (COX) and lipoxygenase. COX is 
responsible for the formation of various prostaglandins and 
thromboxanes. According to Li et al. (2011) [50], COX-2 is 
an enzyme induced by inflammatory stimuli that generate 
prostaglandins. Production of COX-2 would contribute to 
inflammation and pain [49]. This finding corroborates a study 
by Kamei et al. (2004) [51], which implicated prostaglandins 
in a series of physiological events, including the progression 
of inflammation and immunomodulation, as well as pain 
transmission.  Thus, these substances play a critical role in the 
pathogenesis of pulp disease.
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The inflammation of the tooth pulp is a complex process 
that involves both neural and vascular reactions and can cause 
reversible or irreversible pulpal changes.   Neuropeptides are 
an important neural component that are present in the sensitive 
afferent neurons of the trigeminal and ganglia in the sympathetic 
fibers of the cervical ganglia [52]. The most important of these 
neuropeptides is Substance P, which is responsible for histamine 
release inside mastocytes, the induction of vasodilatation, the 
increase of pulpal blood flow, and, consequently, a more rapid 
and wider access by inflammatory cells and mediators to the 
inflammation site. This process can generate an inflammatory 
response and induce apoptosis of pulp cells, such as fibroblasts 
and undifferentiated mesenchymal cells [52].

Advances in the use of medication to reduce 
transoperative dentin hypersensitivity

One of the biggest goals in tooth whitening research is 
reducing dentin hypersensitivity. Therefore, many studies have 
examined mechanisms to reduce this side effect. These studies 
have resulted in the development of desensitizing agents made of 
potassium or fluoride nitrate [48]. These agents are used before 
or after bleaching and can reduce dentin hypersensitivity during 
the whitening procedure [6]. They act by reducing the nerves’ 
ability to respond to changes in the dentinal fluids, and reducing 
changes to the fluids caused by stimuli by reducing dentine 
permeability [53]. However, despite their relative effectiveness, 
desensitizing agents add a step to the clinical protocol, while 
most dental professionals are looking to simply the clinical 
procedure [6].

Another current method that has been extensively researched 
is the use of anti-inflammatory medication before and after the 
tooth whitening procedure [6,43,48]. The potential for anti-
inflammatory agents to reduce hypersensitivity is supported by 
the theory that bleaching agents generate pulp inflammation, one 
of the factors responsible for this side effect. Anti-inflammatories, 
as their name suggests, act to modulate inflammation and pain. 
They act by blocking COX, thereby suppressing the production 
of prostaglandins, which are mediators released in response 
to tissue damage. Inhibiting these mediators guarantees the 
effectiveness of these compounds [24,54]. This group includes 
drugs such as ibuprofen, diclofenac, and naproxen [24].

Ibuprofen is classified as a non-steroidal anti-inflammatory, 
non-selective COX-2 inhibitor [24]. Various studies have 
evaluated its ability to decrease sensitivity from whitening 
procedures [6,48]. De Paula et al. [6] evaluated the pre-operative 
use of 400 mg of ibuprofen for a 48-hour period after bleaching. 
When ibuprofen was used starting one hour before the whitening 
treatment, it reduced the sensitivity during and immediately 
after the procedure, for a maximum of 1 hour. However, when 
analyzing the period between 1 hour and 24 hours after the 
procedure, there were no significant differences in terms of the 
intensity or incidence of dental sensitivity between the ibuprofen 
group and the control group. Using the medication did not affect 
the effectiveness of the tooth whitening agents.

In another study, De Paula et al. [43] evaluated the effect of a 
COX-2 selective anti-inflammatory (etoricoxib 60 mg), on dentin 
hypersensitivity from bleaching. The drug was administered 
one hour before the procedure and 24 hours afterwards. 

Unexpectedly, etoricoxib was unable to reduce dentin 
hypersensitivity. There are two possible explanations for this 
result. One possibility is that the COX-2 expression in the pulp of 
the recently whitened teeth was low. Another possibility is that 
etoricoxib was not effective on all of the inflammatory mediators 
related to the pulpal inflammation causing the bleaching-related 
sensitivity [43].

CONCLUSIONS
Of the anti-inflammatory medications tested, only ibuprofen 

seemed to show a relationship with the reduction of dentin 
hypersensitivity. More studies are needed to suggest a method or 
medication that can effectively reduce the dentin hypersensitivity 
associated with tooth whitening.

REFERENCES
1. Jørnung J, Fardal Ø. Perceptions of patients’ smiles: a comparison of 

patients’ and dentists’ opinions. J Am Dent Assoc. 2007; 138: 1544-
1553.

2. ADA Council on Scientific Affairs. Tooth Whitening/Bleaching: 
Treatment Considerations for Dentists and their Patients. American 
Dental Association.  

3. Auschill TM, Hellwig E, Schmidale S, Sculean A, Arweiler NB. Efficacy, 
side-effects and patients’ acceptance of different bleaching techniques 
(OTC, in-office, at-home). Oper Dent. 2005; 30: 156-163.

4. Kihn PW. Vital tooth whitening. Dent Clin North Am. 2007; 51: 319-
331, viii.

5. Reis A, Tay LY, Herrera DR, Kossatz S, Loguercio AD. Clinical effects 
of prolonged application time of an in-office bleaching gel. Oper Dent. 
2011; 36: 590-596.

6. Paula E, Kossatz S, Fernandes D, Loguercio A, Reis A. The effect of 
perioperative Ibuprofen use on tooth sensitivity caused by in-office 
bleaching. Oper Dent. 2013; 38: 601-608.

7. Barghi N. Making a clinical decision for vital tooth bleaching: at-home 
or in-office? Compend Contin Educ Dent. 1998; 19: 831-838.

8. Matis BA, Wang Y, Jiang T, Eckert GJ. Extended at-home bleaching of 
tetracycline-stained teeth with different concentrations of carbamide 
peroxide. Quintessence Int. 2002; 33: 645-655.

9. Joiner A. The bleaching of teeth: a review of the literature. J Dent. 
2006; 34: 412-419.

10. Hägg G. General and inorganic chemistry. Stockholm: Almqvist and 
Wiksell Förlag AB. 1969. 

11. Dahl JE, Pallesen U. Tooth bleaching--a critical review of the biological 
aspects. Crit Rev Oral Biol Med. 2003; 14: 292-304.

12. Gregus Z, Klaassen CD., Mechanisms of toxicity. In: Cassarett and 
Doull’s Toxicology the basic science of poisons. Klaassen CD, editor. 
New York: McGraw-Hill Companies Inc. 1995: 35-74. 

13. Bowles WH, Ugwuneri Z. Pulp chamber penetration by hydrogen 
peroxide following vital bleaching procedures. J Endod. 1987; 13: 
375-377.

14. Kugel G, Perry RD, Hoang E, Scherer W. Effective tooth bleaching in 
5 days: using a combined in-office and at-home bleaching system. 
Compend Contin Educ Dent. 1997; 18: 378, 380-383.

15. Christensen GJ. New Generation In-office Vital Tooth Bleaching, Part 2. 
Clinical Research Associates (CRA) Newsletter. 2003; 27: 1-3. 

16. Haywood VB, Berry TG. Natural tooth bleaching In Summit JB, Robbins 
JW & Schwartz RS (eds) Fundamentals of Operative Dentistry: A 

http://www.ncbi.nlm.nih.gov/pubmed/18056098
http://www.ncbi.nlm.nih.gov/pubmed/18056098
http://www.ncbi.nlm.nih.gov/pubmed/18056098
https://www.ada.org/sections/about/pdfs/HOD_whitening_rpt.pdf
https://www.ada.org/sections/about/pdfs/HOD_whitening_rpt.pdf
https://www.ada.org/sections/about/pdfs/HOD_whitening_rpt.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15853099
http://www.ncbi.nlm.nih.gov/pubmed/15853099
http://www.ncbi.nlm.nih.gov/pubmed/15853099
http://www.ncbi.nlm.nih.gov/pubmed/17532915
http://www.ncbi.nlm.nih.gov/pubmed/17532915
http://www.ncbi.nlm.nih.gov/pubmed/21913864
http://www.ncbi.nlm.nih.gov/pubmed/21913864
http://www.ncbi.nlm.nih.gov/pubmed/21913864
http://www.ncbi.nlm.nih.gov/pubmed/23586657
http://www.ncbi.nlm.nih.gov/pubmed/23586657
http://www.ncbi.nlm.nih.gov/pubmed/23586657
http://www.ncbi.nlm.nih.gov/pubmed/9918107
http://www.ncbi.nlm.nih.gov/pubmed/9918107
http://www.ncbi.nlm.nih.gov/pubmed/12666888
http://www.ncbi.nlm.nih.gov/pubmed/12666888
http://www.ncbi.nlm.nih.gov/pubmed/12666888
http://www.ncbi.nlm.nih.gov/pubmed/16569473
http://www.ncbi.nlm.nih.gov/pubmed/16569473
http://www.ncbi.nlm.nih.gov/pubmed/12907697
http://www.ncbi.nlm.nih.gov/pubmed/12907697
http://www.ncbi.nlm.nih.gov/pubmed/3481804
http://www.ncbi.nlm.nih.gov/pubmed/3481804
http://www.ncbi.nlm.nih.gov/pubmed/3481804
http://www.ncbi.nlm.nih.gov/pubmed/9452545
http://www.ncbi.nlm.nih.gov/pubmed/9452545
http://www.ncbi.nlm.nih.gov/pubmed/9452545
http://www.amazon.com/Fundamentals-Operative-Dentistry-Contemporary-Approach/dp/0867154527
http://www.amazon.com/Fundamentals-Operative-Dentistry-Contemporary-Approach/dp/0867154527


Borges et al. (2013)
Email: boniek.castillo@gmail.com 

JSM Dent 2(1): 1023 (2014) 4/4

Central

Contemporary Approach, 2nd edition. Quintessence Chicago. 2008; 
401-426. 

17. Schulte JR, Morrissette DB, Gasior EJ, Czajewski MV. The effects of 
bleaching application time on the dental pulp. J Am Dent Assoc. 1994; 
125: 1330-1335.

18. Gökay O, Müjdeci A, Algin E. In vitro peroxide penetration into the 
pulp chamber from newer bleaching products. Int Endod J. 2005; 38: 
516-520.

19. Markowitz K. Pretty painful: why does tooth bleaching hurt? Med 
Hypotheses. 2010; 74: 835-840.

20. Goldberg M, Grootveld M, Lynch E. Undesirable and adverse effects of 
tooth-whitening products: a review. Clin Oral Investig. 2010; 14: 1-10.

21. Sulieman M, Addy M, Macdonald E, Rees JS. The bleaching depth of 
a 35% hydrogen peroxide based in-office product: a study in vitro. J 
Dent. 2005; 33: 33-40.

22. Torres CR, Wiegand A, Sener B, Attin T. Influence of chemical activation 
of a 35% hydrogen peroxide bleaching gel on its penetration and 
efficacy--in vitro study. J Dent. 2010; 38: 838-846.

23. Brännstrom M, Lindén LA, Johnson G. Movement of dentinal and 
pulpal fluid caused by clinical procedures. J Dent Res. 1968; 47: 679-
682.

24. Kaufman G. Basic pharmacology of non-opioid analgesics. Nurs Stand. 
2010; 24: 55-56, 58, 60-1.

25. Addy M, Urquhart E. Dentine hypersensitivity: its prevalence, aetiology 
and clinical management. Dent Update. 1992; 19: 407-408, 410-2.

26. Fischer C, Fischer RG, Wennberg A. Prevalence and distribution of 
cervical dentine hypersensitivity in a population in Rio de Janeiro, 
Brazil. J Dent. 1992; 20: 272-276.

27. Bartold PM. Dentinal hypersensitivity: a review. Aust Dent J. 2006; 51: 
212-218.

28. Sulieman MA. An overview of tooth-bleaching techniques: chemistry, 
safety and efficacy. Periodontol 2000. 2008; 48: 148-169.

29. Addy M. Etiology and clinical implications of dentine hypersensitivity. 
Dent Clin North Am. 1990; 34: 503-514.

30. Orchardson R, Cadden SW. An update on the physiology of the dentine-
pulp complex. Dent Update. 2001; 28: 200-206, 208-9.

31. Pinto SC, Silveira CM, Pochapski MT, Pilatt GL, Santos FA. Effect of 
desensitizing toothpastes on dentin. Braz Oral Res. 2012; 26: 410-417.

32. Orchardson R, Gillam DG. Managing dentin hypersensitivity. J Am Dent 
Assoc. 2006; 137: 990-998.

33. Cummins D. Dentin hypersensitivity: from diagnosis to a breakthrough 
therapy for everyday sensitivity relief. J Clin Dent. 2009; 20: 1-9.

34. Hiatt WH, Johansen E. Root preparation. I. Obturation of dentinal 
tubules in treatment of root hypersensitivity. J Periodontol. 1972; 43: 
373-380.

35. Brannstrom M. Hydrodynamic mechanism in the transmission of 
pain-producing stimuli through dentine, in: Sensory mechanism in 
dentine. Anderson. DJ. (ed.) Oxford: Pergamon. 1963; 37–79. 

36. Brännstrom M, Lindén LA, Johnson G. Movement of dentinal and 
pulpal fluid caused by clinical procedures. J Dent Res. 1968; 47: 679-
682.

37. Brannstrom M. The hydrodynamic theory of dentinal pain: sensation 

in preparations, caries, and the dentinal crack syndrome. J Endod. 
1986; 12: 453-457.

38. Närhi M, Kontturi-Närhi V, Hirvonen T, Ngassapa D. Neurophysiological 
mechanisms of dentin hypersensitivity. Proc Finn Dent Soc. 1992; 88 
Suppl 1: 15-22.

39. Camargo SE, Valera MC, Camargo CH, Gasparoto Mancini MN, Menezes 
MM. Penetration of 38% hydrogen peroxide into the pulp chamber in 
bovine and human teeth submitted to office bleach technique. J Endod. 
2007; 33: 1074-1077.

40. Nathanson D. Vital tooth bleaching: sensitivity and pulpal 
considerations. J Am Dent Assoc. 1997; 128 Suppl: 41S-44S.

41. Gökay O, Müjdeci A, Algn E. Peroxide penetration into the pulp from 
whitening strips. J Endod. 2004; 30: 887-889.

42. Haywood VB. Treating sensitivity during tooth whitening. Compend 
Contin Educ Dent. 2005; 26: 11-20.

43. de Paula EA, Loguercio AD, Fernandes D, Kossatz S, Reis A. 
Perioperative use of an anti-inflammatory drug on tooth sensitivity 
caused by in-office bleaching: a randomized, triple-blind clinical trial. 
Clin Oral Investig. 2013; 17: 2091-2097.

44. Matis BA, Cochran MA, Eckert GJ, Matis JI. In vivo study of two 
carbamide peroxide gels with different desensitizing agents. Oper 
Dent. 2007; 32: 549-555.

45. Moncada G, Sepúlveda D, Elphick K, Contente M, Estay J, Bahamondes 
V, et al. Effects of light activation, agent concentration, and tooth 
thickness on dental sensitivity after bleaching. Oper Dent. 2013; 38: 
467-476.

46. González-Ochoa JG. Histological changes to dental pulp after 
vital bleaching with 10% carbamide peroxide (Master’s thesis) 
Indianapolis, IN: Indiana University School of Dentistry. 2002 

47. Wichayagul and others .Personal communication. 2006. 

48. Charakorn P, Cabanilla LL, Wagner WC, Foong WC, Shaheen J, Pregitzer 
R, et al. The effect of preoperative ibuprofen on tooth sensitivity 
caused by in-office bleaching. Oper Dent. 2009; 34: 131-135.

49. Poczobutt JM, Gijon M, Amin J, Hanson D, Li H, Walker D, et 
al. Eicosanoid profiling in an orthotopic model of lung cancer 
progression by mass spectrometry demonstrates selective production 
of leukotrienes by inflammatory cells of the microenvironment. PLoS 
One. 2013; 8: 79633.

50. Li H, Bradbury JA, Dackor RT, Edin ML, DeGraff, Wang PM, et al. 
Cyclooxygenase-2 regulates Th17 cell differentiation during allergic 
lung inflammation. Am J Resp Crit Care. 2011; 184: 37-49. 

51. Kamei D, Yamakawa K, Takegoshi Y, Mikami-Nakanishi M, Nakatani 
Y, Oh-Ishi S, et al. Reduced pain hypersensitivity and inflammation 
in mice lacking microsomal prostaglandin e synthase-1. J Biol Chem. 
2004; 279: 33684-33695.

52. Caviedes-Bucheli J, Ariza-García G, Restrepo-Méndez S, Ríos-Osorio N, 
Lombana N, Muñoz HR. The effect of tooth bleaching on substance P 
expression in human dental pulp. J Endod. 2008; 34: 1462-1465.

53. Brännström M. Sensitivity of dentine. Oral Surg Oral Med Oral Pathol. 
1966; 21: 517-526.

54. de Menezes GB, dos Reis WG, Santos JM, Duarte ID, de Francischi JN. 
Inhibition of prostaglandin F(2alpha) by selective cyclooxygenase 2 
inhibitors accounts for reduced rat leukocyte migration. Inflammation. 
2005; 29: 163-169.

Souza GD, Santos LM, Fernandes CA, Dantas EV, Galvão MR, et al. (2014) Sensitivity in Dental Bleaching and the Use of Anti-Inflammatory Agents. JSM Dent 
2(1): 1023.

Cite this article

http://www.amazon.com/Fundamentals-Operative-Dentistry-Contemporary-Approach/dp/0867154527
http://www.amazon.com/Fundamentals-Operative-Dentistry-Contemporary-Approach/dp/0867154527
http://www.ncbi.nlm.nih.gov/pubmed/7844297
http://www.ncbi.nlm.nih.gov/pubmed/7844297
http://www.ncbi.nlm.nih.gov/pubmed/7844297
http://www.ncbi.nlm.nih.gov/pubmed/16011769
http://www.ncbi.nlm.nih.gov/pubmed/16011769
http://www.ncbi.nlm.nih.gov/pubmed/16011769
http://www.ncbi.nlm.nih.gov/pubmed/20045265
http://www.ncbi.nlm.nih.gov/pubmed/20045265
http://www.ncbi.nlm.nih.gov/pubmed/19543926
http://www.ncbi.nlm.nih.gov/pubmed/19543926
http://www.ncbi.nlm.nih.gov/pubmed/15652166
http://www.ncbi.nlm.nih.gov/pubmed/15652166
http://www.ncbi.nlm.nih.gov/pubmed/15652166
http://www.ncbi.nlm.nih.gov/pubmed/20633597
http://www.ncbi.nlm.nih.gov/pubmed/20633597
http://www.ncbi.nlm.nih.gov/pubmed/20633597
http://www.ncbi.nlm.nih.gov/pubmed/4883006
http://www.ncbi.nlm.nih.gov/pubmed/4883006
http://www.ncbi.nlm.nih.gov/pubmed/4883006
http://www.ncbi.nlm.nih.gov/pubmed/20425959
http://www.ncbi.nlm.nih.gov/pubmed/20425959
http://www.ncbi.nlm.nih.gov/pubmed/1303354
http://www.ncbi.nlm.nih.gov/pubmed/1303354
http://www.ncbi.nlm.nih.gov/pubmed/1452864
http://www.ncbi.nlm.nih.gov/pubmed/1452864
http://www.ncbi.nlm.nih.gov/pubmed/1452864
http://www.ncbi.nlm.nih.gov/pubmed/17037886
http://www.ncbi.nlm.nih.gov/pubmed/17037886
http://www.ncbi.nlm.nih.gov/pubmed/18715362
http://www.ncbi.nlm.nih.gov/pubmed/18715362
http://www.ncbi.nlm.nih.gov/pubmed/2197124
http://www.ncbi.nlm.nih.gov/pubmed/2197124
http://www.ncbi.nlm.nih.gov/pubmed/11476036
http://www.ncbi.nlm.nih.gov/pubmed/11476036
http://www.ncbi.nlm.nih.gov/pubmed/23018228
http://www.ncbi.nlm.nih.gov/pubmed/23018228
http://www.ncbi.nlm.nih.gov/pubmed/16803826
http://www.ncbi.nlm.nih.gov/pubmed/16803826
http://www.ncbi.nlm.nih.gov/pubmed/19489186
http://www.ncbi.nlm.nih.gov/pubmed/19489186
http://www.ncbi.nlm.nih.gov/pubmed/4504188
http://www.ncbi.nlm.nih.gov/pubmed/4504188
http://www.ncbi.nlm.nih.gov/pubmed/4504188
http://www.ncbi.nlm.nih.gov/pubmed/4883006
http://www.ncbi.nlm.nih.gov/pubmed/4883006
http://www.ncbi.nlm.nih.gov/pubmed/4883006
http://www.ncbi.nlm.nih.gov/pubmed/3465849
http://www.ncbi.nlm.nih.gov/pubmed/3465849
http://www.ncbi.nlm.nih.gov/pubmed/3465849
http://www.ncbi.nlm.nih.gov/pubmed/1508870
http://www.ncbi.nlm.nih.gov/pubmed/1508870
http://www.ncbi.nlm.nih.gov/pubmed/1508870
http://www.ncbi.nlm.nih.gov/pubmed/17931936
http://www.ncbi.nlm.nih.gov/pubmed/17931936
http://www.ncbi.nlm.nih.gov/pubmed/17931936
http://www.ncbi.nlm.nih.gov/pubmed/17931936
http://www.ncbi.nlm.nih.gov/pubmed/9120145
http://www.ncbi.nlm.nih.gov/pubmed/9120145
http://www.ncbi.nlm.nih.gov/pubmed/15564871
http://www.ncbi.nlm.nih.gov/pubmed/15564871
http://www.ncbi.nlm.nih.gov/pubmed/17039676
http://www.ncbi.nlm.nih.gov/pubmed/17039676
http://www.ncbi.nlm.nih.gov/pubmed/23371755
http://www.ncbi.nlm.nih.gov/pubmed/23371755
http://www.ncbi.nlm.nih.gov/pubmed/23371755
http://www.ncbi.nlm.nih.gov/pubmed/23371755
http://www.ncbi.nlm.nih.gov/pubmed/18051004
http://www.ncbi.nlm.nih.gov/pubmed/18051004
http://www.ncbi.nlm.nih.gov/pubmed/18051004
http://www.ncbi.nlm.nih.gov/pubmed/23391030
http://www.ncbi.nlm.nih.gov/pubmed/23391030
http://www.ncbi.nlm.nih.gov/pubmed/23391030
http://www.ncbi.nlm.nih.gov/pubmed/23391030
http://www.ncbi.nlm.nih.gov/pubmed/19363967
http://www.ncbi.nlm.nih.gov/pubmed/19363967
http://www.ncbi.nlm.nih.gov/pubmed/19363967
http://www.ncbi.nlm.nih.gov/pubmed/24244531
http://www.ncbi.nlm.nih.gov/pubmed/24244531
http://www.ncbi.nlm.nih.gov/pubmed/24244531
http://www.ncbi.nlm.nih.gov/pubmed/24244531
http://www.ncbi.nlm.nih.gov/pubmed/24244531
http://www.ncbi.nlm.nih.gov/pubmed/21474648
http://www.ncbi.nlm.nih.gov/pubmed/21474648
http://www.ncbi.nlm.nih.gov/pubmed/21474648
http://www.ncbi.nlm.nih.gov/pubmed/15140897
http://www.ncbi.nlm.nih.gov/pubmed/15140897
http://www.ncbi.nlm.nih.gov/pubmed/15140897
http://www.ncbi.nlm.nih.gov/pubmed/15140897
http://www.ncbi.nlm.nih.gov/pubmed/19026874
http://www.ncbi.nlm.nih.gov/pubmed/19026874
http://www.ncbi.nlm.nih.gov/pubmed/19026874
http://www.ncbi.nlm.nih.gov/pubmed/5218158
http://www.ncbi.nlm.nih.gov/pubmed/5218158
http://www.ncbi.nlm.nih.gov/pubmed/17061049
http://www.ncbi.nlm.nih.gov/pubmed/17061049
http://www.ncbi.nlm.nih.gov/pubmed/17061049
http://www.ncbi.nlm.nih.gov/pubmed/17061049

	Sensitivity in Dental Bleaching and the Use of Anti-Inflammatory Agents
	Abstract
	Introduction
	Dentin hypersensitivity 
	Inflammation from the bleaching procedure
	Advances in the use of medication to reduce transoperative dentin hypersensitivity

	Conclusions
	References

