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publication; study design and thematic; keywords; institution and country of
origin. Spearman'’s correlation and Poisson regression were used to determine
associations between the number of citations and study characteristics. The
VOSviewer software was used to generate collaborative network maps for the
authors and keywords. The number of citations ranged from 66 to 450. Papers
were published between 1981 and 2020. The most frequent study design and
topic were laboratory-based studies and ‘interaction of the bleaching agent
with dental tissues’, respectively. Cochran M, Loguercio AD, Matis B, Reis A,

and Suliman M were the authors with the highest number of papers. The Key Words: tooth whitening,
countries with the most papers were the United States of America (USA) (28%) tooth bleaching, hydrogen
and Brazil (20%). Indiana University and State University of Ponta Grossa were peroxide, carbamide peroxide,
the institutions with the most papers (6% each). There was a very strong bibliometric analysis.

correlation among the number of citations of the three databases. The 100
most-cited papers related to tooth bleaching were mainly published by the
USA and Brazil, with laboratory-based studies addressing topics related to the
effects of bleaching agents on tooth structure being the most prevalent.

Introduction

In recent years, there has been a growing consumption of aesthetic dental procedures to obtain
a harmonic smile with white and aligned teeth (1,2). In this sense, tooth bleaching has experienced an
increase in clinical practice, as it is a conservative, safe, effective, and less expensive aesthetic procedure
that offers satisfactory results in the short term (1). A previous study carried out in Brazil reported that
the prevalence of tooth bleaching at 31 years was 15.6%, while 85.9% of the interviewed patients
reported desiring the treatment (2).

Tooth bleaching is a process of discoloration or whitening that occurs on the tooth surface as
a result of the action of a bleaching agent (3). In general, bleaching agents act as oxidants that diffuse
into the tooth surface and dissociate to produce free radicals, which will act by destroying one or more
bonds in the conjugated chain of colored organic molecules that darken the tooth (chromophore) (1,4).
This process results in smaller and less pigmented molecules, leading to tooth bleaching. The field of
research on tooth bleaching is classic in the scientific literature. The first known report on tooth
bleaching was published by Chapple in 1877 using oxalic acid (5). Despite a large number of published
studies on this topic, tooth bleaching is still a frequent topic of study, mainly related to the efficacy of
the protocols, the action of bleaching agents, the longevity of the results, and the possibility of dental
damage (3,5).

Bibliometric analysis is a research method that uses specific tools, including mathematical
methods, to quantitatively analyze the main characteristics of papers published in a specific area of
knowledge (6). In this way, it is possible to assess the impact and growth of scientific production and
tendencies in a specific field. The most used method in the bibliometric analysis consists of analyzing
the number of citations of a paper over time (6,7). The topics and designs of highly cited papers have
the potential to influence tendencies in clinical practice and future research (7).
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Specifically in dentistry, previous studies that conducted bibliometric analyses allowed us to
understand the scientific status of different topics relevant to clinical practice, such as dental caries,
erosive tooth wear, and laser (7-9). However, to the best of our knowledge, no previous bibliometric
review has evaluated the main characteristics of papers that address tooth bleaching as a topic of
study. Due to the frequent worldwide search for aesthetic purposes, this topic must be scientifically
investigated to ensure greater safety, technical improvement, and clinical access. Therefore, this paper
aimed to identify and analyze the main characteristics of the top 100 most-cited papers related to
tooth bleaching, helping researchers to identify trends for future research in this field of study.

Methodology

An electronic search was conducted in March 2022 in the Web of Science Core Collection
(WoS-CC) database (https://www.webofscience.com). To select the papers, the following search
strategy was applied: [TS= (“dental whitening" OR “tooth whitening” OR “teeth whitening” OR “tooth
bleaching” OR "teeth bleaching” OR “dental bleaching” OR "tooth bleaching agents” OR "bleaching
materials” OR (bleaching AND teeth))]. No filters, date, or language restrictions were applied.
Conference papers and studies in which tooth bleaching was not linked to the main theme were
excluded.

The identified papers were organized in descending order considering the absolute number of
citations. The top 100 most-cited papers were selected by two independent reviewers after reading the
title, abstract and full text, when necessary. Disagreements were resolved by consensus with a third
reviewer. Subsequently, the number of citations of each selected paper was cross-checked with the
number of citations in the Scopus (https://www.scopus.com) and Google Scholar
(https://scholar.google.com.br) databases. In case of a tie in the number of citations, the position of a
paper in the list was based on the highest density (number of citations per year) of WoS-CC citations.

The following bibliometric data were extracted from each paper: title; contributing authors;
year and journal of publication; number and density of citations; institution, country, and the continent
of origin (based on the affiliation of the corresponding author); impact factor of the journal in 2021
(according to the Journal Citation Reports); keywords; study design and topic of study. The study design
was classified as follows: systematic reviews, literature reviews, case reports, laboratory-based,
observational, and interventional studies (7). Considering the topic of study, the papers were grouped
according to the most prevalent topics, as follows: techniques and agents for bleaching, interaction
with dental tissues (diffusion and compromise), bleaching with light, adverse effects (tooth sensitivity,
resorption, or toxicity), and the relationship between the bleaching agent and restorative materials.
Topics that were addressed in a single study were classified as "others".

To identify and determine the number of occurrences/citations of keywords and contributing
authors, a specific command of the Visualization of Similarities Viewer (VOSviewer, version 1.6.17.0,
Netherlands) was used. The other data were manually identified and counted. All data were double-
checked by two independent reviewers. Additionally, VOSviewer was used to generate a graphical
representation of existing bibliometric networks, identifying the connections among authors (only
connected authors were presented), as well as the most prevalent keywords (only keywords with at
least three occurrences were included). In the networking analysis, the terms corresponding to the
largest foci and fonts, and more evident colors (close to red) showed greater occurrence or correlation
between the terms. On the other hand, the lower the focus, font, or color tone (closer to yellow), the
lower the occurrence of the associated term.

Spearman’s correlation was applied to determine if there were correlations between the
number of citations among the searched databases. Prior to analysis, the Ko/mogorov-Smirnov test was
used to verify the normality of the data distribution - due to non-normal distribution, Spearman’s
correlation coefficient test was used. In addition, Poisson regression was performed to determine
associations between the total number of WoS-CC citations with ‘study design’, ‘continent’, ‘year of
publication’, and ‘journals impact factor'. Data analysis was performed using the statistical software
SPSS for Windows (SPSS, version 24.0; IBM Corp).

Results

Search results

The search strategy resulted in a total of 2,269 papers that were organized in descending order
of the number of citations. To identify the top 100 most-cited papers related to tooth bleaching, the
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first 119 documents were analyzed, of which 19 were excluded for different reasons: two were
conference papers and 17 did not address the proposed topic. After the selection process, the top 100

most-cited papers related to tooth bleaching were identified (Box 1).

Box 1. The 100 most-cited papers in tooth bleaching.

Number of citations

(Citation density)

Position Papers WoS Core Seonus Google
Collection p Scholar
. Joiner A. The bleaching of teeth: a review of the literature. ) Dent. 2006 450 551 1,264
Aug;34(7):412-9. (28,13) (34,44)  (79,00)
Buchalla W, Attin T. External bleaching therapy with activation by 207 248 590
2 heat, light or laser-a systematic review. Dent Mater. 2007 (13,80) (16,53) (39,33)
May;23(5):586-96.
Rotstein I, Dankner E, Goldman A, Heling |, Stabholz A, Zalkind M. 188 243 489
3 Histochemical analysis of dental hard tissues following bleaching. J (7,23) (9,35) (18,81)
Endod. 1996 Jan;22(1):23-5.
Hegedis C, Bistey T, Fl6ra-Nagy E, Keszthelyi G, Jenei A. An atomic 157 149 248
4 force microscopy study on the effect of bleaching agents on enamel (3,57) (3,39) (5,64)
surface. J Dent. 1999 Sep;27(7):509-15.
Costa CA, Riehl H, Kina JF, Sacono NT, Hebling J. Human pulp responses 166 178 350
5 to in-office tooth bleaching. Oral Surg Oral Med Oral Pathol Oral (13,83) (14,83) (29,17)
Radiol Endod. 2010 Apr;109(4):e59-64.
Haywood VB, Leonard RH, Nelson CF, Brunson WD. Effectiveness, side 162 198 418
6 effects and long-term status of nightguard vital bleaching. J Am Dent (5,79) (7,07) (14,93)
Assoc. 1994 Sep;125(9):1219-26.
Goldberg M, Grootveld M, Lynch E. Undesirable and adverse effects of 160 181 402
7 tooth-whitening products: a review. Clin Oral Investig. 2010 (13,33) (15,08) (33,50)
Feb;14(1):1-10.
Tredwin CJ, Naik S, Lewis NJ, Scully C. Hydrogen peroxide tooth- 159 190 435
8 whitening (bleaching) products: review of adverse effects and safety (9,94) (11,88) (27,19)
issues. Br Dent J. 2006 Apr 8;200(7):371-6.
Villalta P, Lu H, Okte Z, Garcia-Godoy F, Powers JM. Effects of staining 158 203 514
9 and bleaching on color change of dental composite resins. J Prosthet (9,88) (12,69) (32,13)
Dent. 2006 Feb;95(2):137-42.
10 Kawamoto K, Tsujimoto Y. Effects of the hydroxyl radical and hydrogen 152 167 322
peroxide on tooth bleaching. J Endod. 2004 Jan;30(1):45-50. (8,44) (9,28) (17,89)
Seghi RR, Denry |. Effects of external bleaching on indentation and 152 183 339
1" abrasion characteristics of human enamel in vitro. Journal of Dental (5,07) (6,10) (11,30)
Research. 1992; 71(6): 1340-1344.
12 Luk K, Tam L, Hubert M. Effect of light energy on peroxide tooth 148 184 416
bleaching. J Am Dent Assoc. 2004 Feb;135(2):194-201; quiz 228-9. (8,22) (1022)  (23,11)
Lee HW, Kim GJ, Kim JM, Park JK, Lee JK, Kim GC. Tooth bleaching with 147 159 275
13 nonthermal atmospheric  pressure plasma. J Endod. 2009 (11,31) (12,23) (21,15)
Apr;35(4):587-91.
Attin T, Hannig C, Wiegand A, Attin R. Effect of bleaching on 147 190 484
14 restorative materials and restorations--a systematic review. Dent (8,17) (10,56) (26,89)
Mater. 2004 Nov;20(9):852-61.
Lee DH, Lim BS, Lee YK, Yang HC. Effects of hydrogen peroxide (H202) 146 158 243
15 on alkaline phosphatase activity and matrix mineralization of (9,13) (9,88) (15,19)
odontoblast and osteoblast cell lines. Cell Biol Toxicol. 2006
Jan:22(1):39-46.
Plotino G, Buono L, Grande NM, Pameijer CH, Somma F. Nonvital tooth 143 193 476
16 bleaching: a review of the literature and clinical procedures. J Endod. (10,21) (13,79) (34,00
2008 Apr;34[4):394—407.
Hanks, CT, Fat, JC, Wataha, JC,Corcoran, JF. Cytotoxicity and dentin 140 154 359
17 permeability of carbamide peroxide and hydrogen peroxide vital (4,83) (5,31) (12,38)
bleaching materials, in vitro. Journal of dental research, 1993 May;
72(5), 931-938.
Bernardon JK, Sartori N, Ballarin A, Perdigao J, Lopes GC, Baratieri LN. 138 151 333
18 Clinical performance of vital bleaching techniques. Oper Dent. 2010 (11,50) (12,58) (27,75)

Jan-Feb;35(1):3-10.
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Box 1. Continuation

Number of citations

(Citation density)

Position Papers WoS Core Seonus Google
Collection P Scholar
Josey AL, Meyers IA, Romaniuk K, Symons AL The effect of a vital 137 184 375

19 bleaching technique on enamel surface morphology and the bonding of (5,27) (7,08) (14,42)
composite resin to enamel. J Oral Rehabil. 1996 Apr;23(4):244-50.

Lee, HW, Nam, SH, Mohamed, AAH, Kim, GC, Lee, JK. Atmospheric 132 148 200

20 pressure plasma jet composed of three electrodes: application to tooth (11,00) (12,33)  (16,67)
bleaching. Plasma Processes and Polymers, 2010; 7(3-4), 274-280.

271 Kwon SR, Wertz PW. Review of the Mechanism of Tooth Whitening. J 130 179 324
Esthet Restor Dent. 2015 Sep-Oct;27(5):240-57. (18,57) (21,29) (46,29)
Potocnik |, Kosec L, Gaspersic D. Effect of 10% carbamide peroxide 130 153 341

22 bleaching gel on enamel microhardness, microstructure, and mineral (591) (6,95) (15,50)
content. J Endod. 2000 Apr;26(4):203-6.

93 Carey CM. Tooth whitening: what we now know. J Evid Based Dent Pract. 129 153 428
2014 Jun;14 Suppl:70-6. (16,13) (19,13) (53,50)
Dishman MV, Covey DA, Baughan LW. The effects of peroxide bleaching 128 172 375

24 on composite to enamel bond strength. Dent Mater. 1994 Jan;10(1):33- (4,57) (6,14) (13,39)
6.

Marson FC, Sensi LG, Vieira LC, Araujo E. Clinical evaluation of in-office 127 143 343

25 dental bleaching treatments with and without the use of light-activation (9,07) (10,21) (24,50)
sources. Oper Dent. 2008 Jan-Feb;33(1):15-22.

2 Cooper JS, Bokmeyer TJ, Bowles WH. Penetration of the pulp chamber by 127 158 295
carbamide peroxide bleaching agents. J Endod. 1992 Jul;18(7):315-7. (4,23) (5,27) (9,83)
Attin T, Paqué F, Ajam F, Lennon AM. Review of the current status of 119 144 367

27 tooth whitening with the walking bleach technique. Int Endod J. 2003 (6,26) (7,58) (19,32)
May;36(5):313-29.

Lewinstein I, Hirschfeld Z, Stabholz A, Rotstein |. Effect of hydrogen 117 133 275

28 peroxide and sodium perborate on the microhardness of human enamel (4,18) (4,75) (9,82)
and dentin. J Endod. 1994 Feb;20(2):61-3.

Zekonis R, Matis BA, Cochran MA, Al Shetri SE, Eckert GJ, Carlson TJ. 114 126 322

29 Clinical evaluation of in-office and at-home bleaching treatments. Oper (6,00) (6,63) (16,95)
Dent. 2003 Mar-Apr;28(2):114-21.

Friedman S, Rotstein I, Libfeld H, Stabholz A, Heling I. Incidence of 13 140 300

30 external root resorption and esthetic results in 58 bleached pulpless (3.32) (412) (8,82)
teeth. Endod Dent Traumatol. 1988 Feb;4(1):23-6.

Auschill TM, Hellwig E, Schmidale S, Sculean A, Arweiler NB. Efficacy, 112 132 361

31 side-effects and patients' acceptance of different bleaching techniques (6,59) (7,76) (21,24)
(OTC, in-office, at-home). Oper Dent. 2005 Mar-Apr;30(2):156-63.

Basting RT, Amaral FL, Franca FM, Fl6rio FM. Clinical comparative study (AR 128 239
of the effectiveness of and tooth sensitivity to 10% and 20% carbamide (11,10) (12,80) (23,90)

32 peroxide home-use and 35% and 38% hydrogen peroxide in-office
bleaching materials containing desensitizing agents. Oper Dent. 2012
Sep-0ct;37(5):464-73.

Markowitz K. Pretty painful: why does tooth bleaching hurt? Med 110 131 234

33 Hypotheses. 2010 May;74(5):835-40. doi: 10.1016/j.mehy.2009.11.044. (9.17) (10,92) (19,50)
Epub 2009 Dec 31.

Basting RT, Rodrigues AL Jr, Serra MC. The effects of seven carbamide 108 144 314

34 peroxide bleaching agents on enamel microhardness over time. J Am (5,68) (7,58) (16,53)
Dent Assoc. 2003 Oct;134(10):1335-42.

Matis BA, Mousa HN, Cochran MA, Eckert GJ. Clinical evaluation of 108 129 276

35 bleaching agents of different concentrations. Quintessence Int. 2000 (4,91) (5,89) (12,55)
May;31(5):303-10.

Sulieman M, Addy M, Rees JS. Development and evaluation of a method 107 120 213

36 in vitro to study the effectiveness of tooth bleaching. J Dent. 2003 (5.63) (6,32) (11,21)
Aug;31(6):415-22.

37 Joiner A. Whitening toothpastes: a review of the literature. J Dent. 106 136 278
2010;38 Suppl 2:e17-24. (8.83) (11,33)  (23,17)
Sulieman M, Addy M, MacDonald E, Rees JS. The effect of hydrogen 105 117 251

38 peroxide concentration on the outcome of tooth whitening: an in vitro (5,83) (6,50) (13,94)
study. J Dent. 2004 May;32(4):295-9.

Benetti AR, Valera MC, Mancini MN, Miranda CB, Balducci I. In vitro 104 116 248

39 penetration of bleaching agents into the pulp chamber. Int Endod J. 2004 (5,78) (6,44) (13,78)

Feb;37(2):120-4.

44



Box 1. Continuation

Number of citations
(Citation density)

Position Papers WoS Core Scopus Google
Collection Scholar
Mokhlis GR, Matis BA, Cochran MA, Eckert GJ. A clinical evaluation of 101 125 261

40 carbamide peroxide and hydrogen peroxide whitening agents during (4,59) (5,68) (11,86)
daytime use. J Am Dent Assoc. 2000 Sep;131(9):1269-77.

McGuckin RS, Babin JF, Meyer BJ. Alterations in human enamel surface 100 137 292

41 morphology following vital bleaching. J Prosthet Dent. 1992 (3,33) (4,57) (9,73)
Nov;68(5):754-60.

Tay LY, Kose C, Loguercio AD, Reis A. Assessing the effect of a 99 109 212

42 desensitizing agent used before in-office tooth bleaching. J Am Dent (7,62) (8,38) (16,31)
Assoc. 2009 Oct;140(10):1245-51.

43 Sulieman MA. An overview of tooth-bleaching techniques: chemistry, 99 120 323
safety and efficacy. Periodontol 2000. 2008;48:148-69. (7,07) (8,57) (23,07)
Perdigdo J, Francci C, Swift EJ Jr, Ambrose WW, Lopes M. Ultra- 98 135 306

m morphological study of the interaction of dental adhesives with (4,08) (5,63) (12,75)
carbamide peroxide-bleached enamel. Am J Dent. 1998 Dec;11(6):291-

301.

45 Marshall MV, Cancro LP, Fischman SL. Hydrogen peroxide: a review of its 98 121 208
use in dentistry. J Periodontol. 1995 Sep;66(9):786-96. (3,63) (4,48) (7,70)

46 Joiner A. Review of the effects of peroxide on enamel and dentine 97 129 313
properties. J Dent. 2007 Dec;35(12):889-96. (6,47) (8,60) (20,87)
Meireles SS, Heckmann SS, Leida FL, dos Santos Ida S, Della Bona A, 95 112 189

47 Demarco FF. Efficacy and safety of 10% and 16% carbamide peroxide (6,79) (8,00) (13,50)
tooth-whitening gels: a randomized clinical trial. Oper Dent. 2008 Nov-

Dec;33(6):606-12.
Rodrigues JA, Marchi GM, Ambrosano GM, Heymann HO, Pimenta LA. 95 116 225

48 Microhardness evaluation of in situ vital bleaching on human dental (5,59) (6,82) (13,24)
enamel using a novel study design. Dent Mater. 2005 Nov;21(11):1059-

67.
Sulieman M, Addy M, Macdonald E, Rees JS. A safety study in vitro for 95 114 265

49 the effects of an in-office bleaching system on the integrity of enamel (5,28) (6,33) (14,72)
and dentine. J Dent. 2004 Sep;32(7):581-90.

50 Ben-Amar A, Liberman R, Gorfil C, Bernstein Y. Effect of mouthguard 94 125 251
bleaching on enamel surface. Am J Dent. 1995 Feb;8(1):29-32. (3,48) (4,63) (9,30)
Lewinstein |, Fuhrer N, Churaru N, Cardash H. Effect of different peroxide 92 117 265

51 bleaching regimens and subsequent fluoridation on the hardness of (5,11) (6,50) (14,83)
human enamel and dentin. J Prosthet Dent. 2004 Oct;92(4):337-42.

Matis BA, Cochran MA, Eckert G, Carlson TJ. The efficacy and safety of a 92 113 235

52 10% carbamide peroxide bleaching gel. Quintessence Int. 1998 (3,83) (4,71) (9,79)
Sep;29(9):555-63.

Titley KC, Torneck CD, Ruse ND, Krmec D. Adhesion of a resin composite 92 109 243

53 to bleached and unbleached human enamel. J Endod. 1993 (3,17) (3,76) (3,38)
Mar;19(3):112-5.

Bistey T, Nagy IP, Simo A, Hegedus C. In vitro FT-IR study of the effects 91 105 221

54 of hydrogen peroxide on superficial tooth enamel. J Dent. 2007 (6,07) (7,00) (14,73)
Apr;35(4):325-30.

Cavalli V, Arrais CA, Giannini M, Ambrosano GM. High-concentrated 91 116 295

55 carbamide peroxide bleaching agents effects on enamel surface. J Oral (5,06) (6,44) (16,39)
Rehabil. 2004 Feb:31(2):155-9.

Gimeno P, Bousquet C, Lassu N, Maggio AF, Civade C, Brenier C, Lempereur 90 90 103
L. High-performance liquid chromatography method for the (12,86) (12,86) (14,71)

56 determination of hydrogen peroxide present or released in teeth
bleaching kits and hair cosmetic products. J Pharm Biomed Anal. 2015
Mar 25;107:386-93.

Tavares M, Stultz J, Newman M, Smith V, Kent R, Carpino E, Goodson JM. 90 108 250

57 Light augments tooth whitening with peroxide. J Am Dent Assoc. 2003 (4,74) (5,68) (13,16)
Feb:134(2):167-75.

Kihn PW, Barnes DM, Romberg E, Peterson K. A clinical evaluation of 10 90 112 245

58 percent vs. 15 percent carbamide peroxide tooth-whitening agents. J Am (4,09) (5,09) (11,41)
Dent Assoc. 2000 Oct;131(10):1478-84.

Eimar H, Siciliano R, Abdallah MN, Nader SA, Amin WM, Martinez PP, 89 113 208

59 Celemin A, Cerruti M, Tamimi F. Hydrogen peroxide whitens teeth by (8,90) (11,30) (20,80)

oxidizing the organic structure. J Dent. 2012 Dec;40 Suppl 2:25-33
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Box 1. Continuation

Number of citations
(Citation density)

Position Papers WoS Core Scopus Google
Collection Scholar
Zalkind M, Arwaz JR, Goldman A, Rotstein |. Surface morphology changes 89 121 237

60 in human enamel, dentin and cementum following bleaching: a scanning (3.42) (4,65) 9,12)
electron microscopy study. Endod Dent Traumatol. 1996 Apr;12(2):82-8.

Soares DG, Basso FG, Hebling J, de Souza Costa CA. Concentrations of and 87 95 188

61 application protocols for hydrogen peroxide bleaching gels: effects on (10,88) (11,88) (23,50)
pulp cell viability and whitening efficacy. J Dent. 2014 Feb;42(2):185-98.

Ontiveros JC, Paravina RD. Color change of vital teeth exposed to 86 94 176

62 bleaching performed with and without supplementary light. J Dent. 2009 (6,62) (7,23) (13,54)
Nov;37(11):840-7.

63 Madison S, Walton R. Cervical root resorption following bleaching of 86 102 211
endodontically treated teeth. J Endod. 1990 Dec;16(12):570-4. (2,69) (3,19) (6,59)

64 Matis BA, Cochran MA, Eckert G. Review of the effectiveness of various 82 96 201
tooth whitening systems. Oper Dent. 2009 Mar-Apr;34(2):230-5. (6,31) (7,38) (15,46)
Garcia-Godoy F, Dodge WW, Donohue M, 0'Quinn JA. Composite resin 82 101 213

65 bond strength after enamel bleaching. Oper Dent. 1993 Jul- (2,83) (3,48) (7,34)
Aug;18(4):144-7.

Kwon YH, Huo MS, Kim KH, Kim SK, Kim YJ. Effects of hydrogen peroxide 81 91 161

66 on the light reflectance and morphology of bovine enamel. J Oral Rehabil. (4,05) (4,55) (8,05)
2002 May;29(5):473-7.

Rotstein |, Lehr Z, Gedalia I. Effect of bleaching agents on inorganic 81 105 214

67 components of human dentin and cementum. J Endod. 1992 (2,70) (3,50) (7,13)
Jun:18(6):290-3.

68 Lado EA, Stanley HR, Weisman MI. Cervical resorption in bleached teeth. 81 112 206
Oral Surg Oral Med Oral Pathol. 1983 Jan;55(1):78-80. (2,08) (2,87) (5,28)
Kashima-Tanaka M, Tsujimoto Y, Kawamoto K, Senda N, Ito K, Yamazaki 80 87 160

69 M. Generation of free radicals andfor active oxygen by light or laser (4,.21) (4,58) (8,42)
irradiation of hydrogen peroxide or sodium hypochlorite. J Endod. 2003
Feb;29(2):141-3.

Sun, P, Pan, J, Tian, Y, Bai, N, Wu, H, Wang, L, Fang, J. Tooth whitening 79 77 128
with hydrogen peroxide assisted by a direct-current cold atmospheric- (6,58) (6,42) (10,67)

70 . Lo . .

pressure air plasma microjet. IEEE Transactions on Plasma Science, 2010;
Feb; 38(8), 1892-1896.
Meireles SS, Fontes ST, Coimbra LA, Della Bona A, Demarco FF. 79 112 247

1 Effectiveness of different carbamide peroxide concentrations used for (3,29) (4,67) (10,29)
tooth bleaching: an in vitro study. J Appl Oral Sci. 2012 Mar-

Apr;20(2):186-91.
Wiegand A, Vollmer D, Foitzik M, Attin R, Attin T. Efficacy of different 78 89 141

72 whitening modalities on bovine enamel and dentin. Clin Oral Investig. (4,59) (5,24) (8,29)
2005 Jun;9(2):91-7.

Wetter NU, Barroso MC, Pelino JE. Dental bleaching efficacy with diode 78 92 184

73 laser and LED irradiation: an in vitro study. Lasers Surg Med. (4,33) (5,11) (10,22)
2004;35(4):254-8.

Jiang T, Ma X, Wang Y, Tong H, Shen X, Hu Y, Hu J. Investigation of the 76 86 148

74 effects of 30% hydrogen peroxide on human tooth enamel by Raman (5,43) (6,14) (10,57)
scattering and laser-induced fluorescence. J Biomed Opt. 2008 Jan-

Feb;13(1):014019.
Efeoglu N, Wood D, Efeoglu C. Microcomputerised tomography 76 94 200

75 evaluation of 10% carbamide peroxide applied to enamel. J Dent. 2005 (14,47) (5,53) (11,76)
Aug;33(7):561-7.

76 Li Y. Biological properties of peroxide-containing tooth whiteners. Food 76 100 208
Chem Toxicol. 1996 Sep;34(9):887-904. (2,92) (3.85) (8,00)
Mondelli RF, Azevedo JF, Francisconi AC, Almeida CM, Ishikiriama SK. 75 85 173

77 Comparative clinical study of the effectiveness of different dental (7,50) (8,50) (17,30)
bleaching methods - two year follow-up. J Appl Oral Sci. 2012 Jul-

Aug;20(4):435-43.
Camargo SE, Valera MC, Camargo CH, Gasparoto Mancini MN, Menezes 75 83 177

78 MM. Penetration of 38% hydrogen peroxide into the pulp chamber in (5,00) (5,53) (11,80)

bovine and human teeth submitted to office bleach technique. J Endod.
2007 Sep;33(9):1074-7.
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Box 1. Continuation

Position

Papers

Number of citations
(Citation density)

WoS Core Scopus Google
Collection p Scholar
Sulieman M, Addy M, Rees JS. Surface and intra-pulpal temperature rises 75 79 176

79 during tooth bleaching: an in vitro study. Br Dent J. 2005 Jul 9;199(1):37- (4,41) (4,65) (10,35)
40; discussion 32.

Tlrkiin M, Kaya AD. Effect of 10% sodium ascorbate on the shear bond 75 106 244

80 strength of composite resin to bleached bovine enamel. J Oral Rehabil. (417) (5,89) (13,56)
2004 Dec;31(12):1184-91.

Bitter NC. A scanning electron microscopy study of the effect of 75 85 203

81 bleaching agents on enamel: a preliminary report. J Prosthet Dent. 1992 (2,50) (2,83) (6,77)
Jun;67(6):852-5.

Eldeniz AU, Usumez A, Usumez S, Ozturk N. Pulpal temperature rise during 74 82 163

82 light-activated bleaching. J Biomed Mater Res B Appl Biomater. 2005 Feb (4,35) (4,82) (9,59)
15:72(2):254-9.

Tay LY, Kose C, Herrera DR, Reis A, Loguercio AD. Long-term efficacy of 73 76 139

83 in-office and at-home bleaching: a 2-year double-blind randomized (7,30) (7,60) (13,90
clinical trial. Am J Dent. 2012 Aug;25(4):199-204.

Attin T, Schmidlin PR, Wegehaupt F, Wiegand A. Influence of study design 73 93 194

84 on the impact of bleaching agents on dental enamel microhardness: a (5,62) (7,15) (14,92)
review. Dent Mater. 2009 Feb;25(2):143-57.

Sulieman M, Addy M, Macdonald E, Rees JS. The bleaching depth of a 35% 73 82 190

85 hydrogen peroxide based in-office product: a study in vitro. J Dent. 2005 (4,29) (4,82) (11,18)
Jan;33(1):33-40.

86 Minoux M, Serfaty R. Vital tooth bleaching: biologic adverse effects-a 72 82 235
review. Quintessence Int. 2008 Sep;39(8):645-59. (5,14) (5,86) (16,79)
Al Shethri S, Matis BA, Cochran MA, Zekonis R, Stropes M. A clinical 72 81 187

87 evaluation of two in-office bleaching products. Oper Dent. 2003 Sep- (3,79) (4,26) (9,84)
Oct;28(5):488-95.

Jorgensen MG, Carroll WB. Incidence of tooth sensitivity after home 72 87 228

88 whitening treatment. J Am Dent Assoc. 2002 Aug;133(8):1076-82; quiz (3,60) (4,35) (11,40)
1094-5.

Wang Y, Wen X, Jia Y, Huang M, Wang F, Zhang X, Bai Y, Yuan G, Wang Y. 71 92 96

89 Piezo-catalysis for nondestructive tooth whitening. Nat Commun. 2020 (35,50) (46,00) (48,00)
Mar 12;11(1):1328.

Rezende M, Loguercio AD, Kossatz S, Reis A. Predictive factors on the 71 78 138

90 efficacy and risk/intensity of tooth sensitivity of dental bleaching: A multi (11,83) (13,00) (22,00
regression and logistic analysis. J Dent. 2016 Feb; 45:1-6.

Sun L, Liang S, Sa 'Y, Wang Z, Ma X, Jiang T, Wang Y. Surface alteration of 70 86 181

91 human tooth enamel subjected to acidic and neutral 30% hydrogen (6,36) (7,82) (16,45)
peroxide. J Dent. 2011 Oct;39(10):686-92.

Chen HP, Chang CH, Liu JK, Chuang SF, Yang JY. Effect of fluoride 70 87 197

92 containing bleaching agents on enamel surface properties. J Dent. 2008 (5,00) (2,21) (14,07)
Sep;36(9):718-25.

93 Seale NS, MclIntosh JE, Taylor AN. Pulpal reaction to bleaching of teeth in 70 77 153
dogs. J Dent Res. 1981 May;60(5):948-53. (1,71) (1,88) (3,73)
Caviedes-Bucheli J, Ariza-Garcia G, Restrepo-Méndez S, Rios-Osorio N, 69 78 139

94 Lombana N, Mufioz HR. The effect of tooth bleaching on substance P (4,93) (5,57) (9,93)
expression in human dental pulp. J Endod. 2008 Dec;34(12):1462-5.
de Geus JL, Wambier LM, Kossatz S, Loguercio AD, Reis A. At-home vs In- 68 83 167

95 office Bleaching: A Systematic Review and Meta-analysis. Oper Dent. (11,33) (13,83) (27.83)
2016 Jul-Aug;41(4):341-56.

Chng HK, Palamara JE, Messer HH. Effect of hydrogen peroxide and 63 83 174

96 sodium perborate on biomechanical properties of human dentin. J Endod. (3,40) (4,15) (8,70
2002 Feb;28(2):62-7.

Reis A, Kossatz S, Martins GC, Loguercio AD. Efficacy of and effect on 67 77 138

97 tooth sensitivity of in-office bleaching gel concentrations: a randomized (7.44) (8,56) (15,33)
clinical trial. Oper Dent. 2013 Jul-Aug;38(4):386-93.

Meireles SS, Goettems ML, Dantas RV, Bona AD, Santos IS, Demarco FF. 66 83 144

98 Changes in oral health related quality of life after dental bleaching in a (8,25) (10,38) (18,00)
double-blind randomized clinical trial. J Dent. 2014 Feb;42(2):114-21.

Kossatz S, Dalanhol AP, Cunha T, Loguercio A, Reis A. Effect of light 66 74 158

99 activation on tooth sensitivity after in-office bleaching. Oper Dent. 2011 (6,00) (6,73) (14,36)
May-Jun;36(3):251-7.

100 Gurgan S, Cakir FY, Yazici E. Different light-activated in-office bleaching 66 83 178
systems: a clinical evaluation. Lasers Med Sci. 2010 Nov;25(6):817-22. (5,50) (6,92) (14,83)
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Citation analysis

The top 100 papers received a total of 10,591 citations in the WoS-CC. The number of citations
ranged from 66 to 450. Self-citations accounted for 5.54% (n = 587) of WoS-CC citations. Forty-one
papers were cited more than 100 times. In the other two databases, a greater number of citations were
observed, with 12,612 (ranging from 74 to 551) in Scopus and 25,578 (ranging from 96 to 1,264) in
Google Scholar. There was a strong positive correlation between the number of citations in the WoS-
CC and Google Scholar (rho = 0.868) and a very strong correlation in the WoS-CC and Scopus (rho =
0.960).

The most-cited paper (4) in the WoS-CC was “The bleaching of teeth: A review of the literature”,
a literature review, published in the Journal of Dentistry, accumulating a mean of 28.13 citations per
year, being also the most-cited in Scopus (551 citations) and Google Scholar (1,264 citations). The
second most-cited paper (10) in the WoS-CC was titled "External bleaching therapy with activation by
heat, light or laser-a systematic review", a systematic review, published in Dental Materials,
accumulated a mean of 13.80 citations per year, being also the second most cited in Scopus (248
citations) and Google Scholar (590 citations). The third most-cited paper (11) in the WoS-CC was
"Histochemical analysis of dental hard tissues following bleaching”, a laboratory study, published in
the Journal of Endodontics, which accumulated an average of 7.23 citations per year, being also the
third most cited in Scopus (243 citations) and Google Scholar (489 citations).

The paper with the highest density of citations in WoS-CC (35.50) was "Piezo-catalysis for
nondestructive tooth whitening" (12), published in the journal Nature Communications. The second
paper with the highest density of citations in the WoS-CC (28.13) was "The bleaching of teeth" (4),
published in the Journal of Dentistry. The third paper with the highest density of citations in WoS-CC
(18.57) was "Review of the Mechanism of Tooth Whitening" (13), published in the Journal of Esthetic
and Restorative Dentistry.

Year of publication

The oldest paper (14) was published in 1981, titled “Pulpal reaction to bleaching of teeth in
dogs”, and authored by Seale and collaborators. The most recent paper (12) was published in 2020,
titled "Piezo-catalysis for nondestructive tooth whitening”, and authored by Wang and collaborators.
The largest number of the 100 most-cited papers (56%) was published in the 2000s, followed by the
decades of the 1990s (25%), 2010s (15%), and 1980 (4%). The description of the number of publications
each year can be seen in Figure 1. The Poisson regression analysis showed that the number of citations
from WoS-CC tended to decrease by 0.7% each year (RR: 0.993, 95% Cl: 0.990-0.996, p < 0.01) (Table

1).

Table 1. Poisson regression between the total number of WOS-CC citations and
independent variables.

WOS-CC number of citations
Independent variables

RR (95% ClI) p-value

Study design

Laboratorial 1

Interventional 1.253 (0.995 - 1.578) 0.055

Case report 1.314 (1.048 - 1.646) 0.018*

Literature review 1.551(1.227 - 1.961) <0.01*

Systematic review 1.628 (1.261 - 2.102) <0.01*
Continent

North America 1

Europe 1.202 (1.130 - 1.279) <0.01*

Asia 1.006 (0.945 - 1.072) 0.847

Oceania 0.877 (0.748 - 1.029) 0.107

South America 0.952 (0.891 - 1.018) 0.149
Year of publication 0.993 (0.990 - 0.996) <0.01*
Journals' impact factor 1.006 (0.996 - 1.016) 0.233

Legend: (Cl) confidence interval, (RR) rate ratio, (WOS-CC) Web of Science Core Collection
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Figure 1. Distribution of the number of publications among the years.

Contributing journals and impact factor

The journals in which the 100 most-cited papers were published are shown in Table 2. The
Journal of Dentistry was the top one, with 17 papers (1,922 citations), followed by the Journal of
Endodontics (14%) (1,555 citations) and Operative Dentistry (12%) (1,134 citations). According to the
journal citation reports, the journals with the highest impact factor (IF) in 2021 linked to dental
clarification were linked: Nature Communications with one paper (IF 17,694; 71 citations),
Periodontology 2000 with one paper (IF 12,239; 99 citations) and Journal of Dental Research with
three articles (IF 8,924; 362 citations). Poisson regression analysis showed no association between the
number of citations and the journal's impact factor (p > 0.05).

Table 2. Top 10 of the journals with the most papers in the 100 most-cited list.

Source Title Number of lemb_er of Impact factor
papers citations
Journal of Dentistry 17 1,922 4,991
Journal of Endodontics 14 1,555 4,422
Operative Dentistry 12 1,134 2,937

The Journal of The American Dental Association 8 870 3,454

Dental Materials 5 650 5,687

Journal of Oral Rehabilitation 4 384 3,558

Quintessence International 4 351 2,175

Journal of Prosthetic Dentistry 4 425 4,148

American Journal of Dentistry 3 265 1,748
3

Journal of Dental Research 362 8,924

Study design and topics

Most papers were laboratory-based (55 papers; 5,682 citations), followed by interventional
studies (24 papers; 2,290 citations), literature reviews (17 papers; 2,116 citations), systematic reviews
(3 papers; 421 citations), and case report (1 paper; 81 citations). The Poisson regression analysis showed
that the number of citations was influenced by the study design (Table 1). Overall, case reports,
literature reviews, and systematic reviews received more citations than laboratory-based studies.

Most studies addressed the topic ‘interaction of bleaching agents with dental tissues' (diffusion
and complications) (38 papers; 3,879 citations), followed by ‘techniques and agents for bleaching’ (27
papers; 3,065 citations), ‘adverse effects' (tooth sensitivity, resorptions, and toxicity) (14 papers; 1,417
citations), ‘use of light sources' (9 papers; 948 citations), ‘the relationship between the bleaching agent
and restorative materials' (7 papers; 780 citations), and ‘other topics' (5 papers; 502 citations).

Countries and continents

A total of 18 countries contributed to the top 100 most-cited papers. Considering the number
of publications per country, the top five countries were: [1] the United States of America with 28
papers and 2,916 citations [2] Brazil with 20 papers and 1,860 citations; [3] the United Kingdom with
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11 papers and 1,442 citations, [4] Israel with 7 papers and 774 citations, and [5] China with 5 papers
and 366 citations.

Among the continents with the most papers in the top 100 (Figure 2), North America stands
out (31 papers), which consequently has the highest number of citations in WoS-CC (3,245), Scopus
(3,979) and Google Scholar (8,594); followed by Europe (24 papers; 3,047 citations), followed by Asia
(22 papers; 2,165 citations), South America (21 papers; 1,929 citations) and Oceania (2 papers; 205
citations). The Poisson regression analysis showed that the number of citations of studies from Europe
was 20.2% higher than the studies from North America (RR: 1.202, 95%(Cl: 1.130-1.279, p < 0.01)
(Table 1).
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Figure 2. Map of countries and continents present among the top 100 most-cited papers.

Contribution institutions

A total of 59 institutions contributed to the top 100 most-cited papers. Table 3 shows the top
10 institutions with the highest number of publications. The top three belong to Indiana University
(United States of America) with 6 papers and 573 citations, the State University of Ponta Grossa (Brazil)
with 6 papers and 444 citations, and The Hebrew University of Jerusalem (Israel) with 5 papers and 588
citations.

Table 3. Top 10 of the institutions with the highest number of papers among the 100 most-cited.

Institution Country Nl:)r:s::s()f Ncl:::?izrngf
Indiana University USA 6 459
State University of Ponta Grossa Brazil 6 444
The Hebrew University of Jerusalem Israel 5 588
University of Bristol United Kingdom 5 479
University State Paulista Brazil 4 432
Unilever Oral Care United Kingdom 3 812
University of Gottingen Germany 3 344
University of North Carolina USA 3 263
University of Sdo Paulo Brazil 3 261
University of Zurich Switzerland 2 280
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Keywords

A total of 341 keywords were identified in the top 100 most-cited papers. The most prevalent
was ‘hydrogen peroxide' (41%), followed by ‘carbamide peroxide’ (35%), ‘teeth’ (30%), and ‘in vitro'
(20%). Figure 3 shows the most prevalent keywords and the relationship between them. The keywords
that correspond to the largest foci and that appear written with a highlighted font are the words that
had the highest occurrence, on the other hand, the words that appear in the smallest foci had a lower
occurrence. The keywords that are connected by the bibliometric networks are terms that showed a
relationship between the studies.
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Figure 3. Density map of the most used keywords among the 100 most-cited papers.

Contributing authors

A total of 316 authors contributed to the top 100 most-cited papers. In Table 4, the top 10
authors with the highest number of publications are presented. Cochran MA, Matis BA, Sulieman M,
Loguercio AD, and Reis A authored six documents each; Attin T, Rotstein |, Eckert GJ, Addy M, and Rees
JS authored five documents each. The frequency they appear and the co-authorship relationship
between them is represented in Figure 4. Names written with a highlighted font and corresponding to
red/orange coloring are associated with the most frequent authors. On the other hand, the names
associated with the green/blue colors correspond to the authors with a lower occurrence.

Table 4. Top 10 authors with the most papers among the 100 most-cited.

Number of papers . Number of Number of papers Number (.)f
Authors between 100 citations between - citations in H-Index
most-cited 100 most-cited in Wos-CC WoS-CC
Cochran MA 6 569 72 2,299 28
Matis BA 6 569 72 1,562 23
Sulieman M 6 554 10 677 9
Loguercio AD 6 444 411 9,432 55
Reis A 6 444 217 3,530 29
Attin T 5 624 446 11,328 53
Rotstein | 5 588 101 2,535 28
Eckert GJ 5 497 494 8,581 47
Addy M 5 455 454 11,248 56
Rees JS 5 455 60 1,505 21
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Figure 4. Density map of authors and collaborative co-authorship among them.

Discussion

Since Alan Pritchard defined the concept of ‘bibliometrics’ in 1969 (15), several bibliometric
analyzes have been developed in the field of dentistry (7-9,16). However, to the best of our knowledge,
no bibliometric review analyzed the main characteristics of the top 100 most-cited papers related to
tooth bleaching. Although this bibliometric analysis is a current study, the compilation of the 100
most-cited papers gathers research conducted over 40 years ago and which, due to a large number of
citations, has become important for the topic. Thus, the 100 most-cited papers in the literature related
to tooth bleaching, indexed in WoS-CC, were identified in this paper. It was observed that the scientific
progress of this topic is supported mainly by laboratory-based studies, analyzing the interaction of
bleaching agents and their diffusion and effects on the dental structure.

Papers that received more than 100 citations in a specific area can be considered a classic (17).
Thus, the present review highlights that 41 of the most-cited papers surpass this metric, demonstrating
its importance and contribution to scientific development in this area. In addition, 5.54 were self-
citations, a considerably high number when compared to other bibliometric reviews. However, although
the practice of self-citation is not well interpreted, it can occur because of the great contribution of
certain authors in a specific field of knowledge (18).

The most-cited paper was ‘The bleaching of teeth: A review of the literature’, authored by
Joiner A in 2006 (4). The purpose of this study was to review the knowledge about external tooth
bleaching and factors influencing the efficacy of the whitening process. From the 2000s, the growing
demand for whiter teeth exponentially increased the clinical demand for tooth bleaching, as well as
the demand for dental treatments (19). In the same trend, tooth whitening products are popularly
marketed as oral care products (19). Thus, the years between 2001 and 2010 were the period that
concentrated the largest number of papers in this bibliometric analysis. Due to the various questions
about techniques and the emergence of new materials for tooth bleaching, investigating the current
situation of this theme becomes fundamental (19,20). In addition to this study, Joiner A has engaged
in other publications on this topic, also appearing as the first author in two other papers of this top
100 (21).

Regarding the contribution countries, the major number of publications in the present top 100
belongs to the USA, as well as previous bibliometric reviews in the field of dentistry (18). The country
accounted for almost 30% of the number of citations, highlighting the important financial resources
to research and many of the research centers (7,9). Brazil was the second country with the highest
number of published papers, with 20% of the total number of citations. Thus, together these countries
were responsible for half of the most cited papers on this topic. Furthermore, we highlight the two
institutions with the highest number of contributions: Indiana University - located in the USA - and
the State University of Ponta Grossa - located in Brazil. North America was the continent with the
highest number of publications, which is in line with the most prevalent country. However, the second
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continent with the highest number of publications was Europe which, even not including the second
prominent country, included other countries that together provided this visibility for the European
continent.

Among the authors with the highest number of papers, Cochran MA and Matis BA stands out,
mainly interventional studies on bleaching techniques and agents. Sulieman M, another prominent
author, all studies as the first author, worked mainly on laboratory studies on techniques and bleaching
agents and the interaction of these agents with the dental structure. Louguercio AD and Reis A, authors
who also obtained a significant number of publications, mainly intervention studies on tooth whitening
side effects such as tooth sensitivity, root resorption and toxicity. Among the authors with the highest
number of publications, Cochran MA and Matis BA led the number of citations, both with 569 citations.
However, Attin T and Rotstein I, with 5 publications each, obtained a higher number of citations, 624
and 588 respectively. Joiner A, with 3 publications, obtained merit for being the author with the highest
number of citations in this top 100, with 653 citations, being the only author of the most-cited paper.

An extensive variety of bleaching agents are available and their adverse effects, such as tooth
wear, were investigated in the literature, mainly in laboratory-based studies (19). This may explain why
laboratory-based studies were the most prevalent in the top 100, followed by intervention studies and
literature reviews. Systematic reviews of randomized controlled trials represent the highest level of
scientific evidence (10). However, only three studies were systematic reviews and only one was based
exclusively on randomized clinical trials, the other two also included laboratory studies and review. The
systematic review and meta-analysis performed by He et al.(22), evaluated the influence of light on
bleaching efficacy and tooth sensitivity during in-office vital bleaching and showed that after nearly
30 years of tooth bleaching, there were only 11 randomized clinical trials of sufficient quality to be
included in the meta-analysis. In this paper, the authors highlight that more studies are needed to help
clinicians understand the effects and risks associated with bleaching agents and procedures. This
finding corroborates with this review, where only three systematic reviews were identified, and only
one performed a meta-analysis of data. For Epple et al. (20), the major challenge in planning and
conducting clinical studies investigating tooth bleaching is related to the sample pattern and selection,
since tooth color is generally related to the patient's habits and may vary within the sample.

The risk of harmful effects of bleaching agents on tooth structure has received attention in
the last years (3). Some of the included studies have shown that aggressive treatments can alter the
surface integrity and microstructure of enamel crystals (19,20). Thus, the interaction of bleaching
agents with dental tissues was the most prevalent topic in this bibliometric analysis. Another topic
frequently discussed in the most-cited papers was bleaching techniques and agents. There is a variety
of bleaching products available, mainly based on hydrogen peroxide and carbamide peroxide (19). These
agents are supplied in different concentrations and are used in different techniques, which have
different treatment times and durations (23). In addition, one of the main complaints of patients
undergoing tooth bleaching is tooth sensitivity (23,24). Thus, another addressed topic was the adverse
effects of tooth bleaching. Tooth sensitivity and oral irritation are the most common side effects,
despite being mild and transient (24). An important discussion related to tooth bleaching is the use of
light during treatment. A systematic review and meta-analysis performed to assess the influence of
light on tooth bleaching effectiveness and tooth sensitivity showed that light increased the risk of
sensitivity and did not improve the whitening effect (22).

The strengths of this top 100 are related to the pioneering of addressing tooth bleaching, as
no previous bibliometric reviews have been conducted on the subject. The assessment of the most
studied topic, the main authors who collaborated on the scientific development, and the most frequent
study designs may assist researchers to identify gaps in the literature on tooth bleaching that need to
be explored in future studies. As a limitation, it can mention that the use of WoS-CC database alone
may not have contemplated all high-cited papers on the topic. However, the decision to use the WoS-
CC was based on other bibliometric analyzes in dentistry (8,9) as it is one of the main recommended
bases for this type of study (25).

In conclusion, the top 100 most-cited papers related to tooth bleaching were mainly published
by the USA and Brazil, with laboratory-based studies addressing topics related to the effects of
bleaching agents on tooth structure being the most prevalent. This bibliometric review reveals the main
characteristics of the most-cited papers that studied tooth bleaching over the years, as well as
recognizes the authors and institutions that contributed to the scientific development in this field of
knowledge.
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Resumo

Este estudo analisa as caracteristicas dos 100 artigos mais citados relacionados ao clareamento
dental. Uma pesquisa bibliografica foi realizada na Web of Science até marco de 2022. O numero de
citacdes foi cruzado com a contagem de citacdes na Scopus e na Google Scholar. Foram coletados os
seguintes dados: numero e densidade de citacdes; autoria; ano e periédico de publicacdo; desenho do
estudo e tematica; palavras-chave; instituicdo e pais de origem. A correlacdo de Spearman e a regressao
de Poisson foram usadas para determinar associacoes entre 0 numero de citacdes e as caracteristicas
do estudo. O software VOSviewer foi utilizado para gerar mapas de rede colaborativa para os autores
e palavras-chave. O numero de citacoes variou de 66 a 450. Os artigos foram publicados entre 1981 e
2020. O desenho e o topico de estudo mais frequentes foram estudos laboratoriais € interacdo do
agente clareador com tecidos dentarios, respectivamente. Cochran M, Loguercio AD, Matis B, Reis A e
Suliman M foram os autores com maior numero de artigos. Os paises com mais artigos foram os Estados
Unidos da América (EUA) (28%) e o Brasil (20%). A Universidade de Indiana e a Universidade Estadual
de Ponta Grossa foram as institui¢des com mais artigos (6% cada). Houve uma correlagdo muito forte
entre 0 numero de citacdes das trés bases de dados. Os 100 artigos mais citados relacionados ao
clareamento dentario foram publicados principalmente pelos EUA e Brasil, sendo os estudos
laboratoriais que abordaram tépicos relacionados aos efeitos dos agentes clareadores na estrutura
dentaria os mais prevalentes.
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