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abstract

Introduction: The case reported herein consists of  two 
teeth of  one single patient, initially immobilized with a 
semi-rigid retainer used for 15 days without endodontic 
intervention. Objective: The aim of  this article is to re-
port a case of  two teeth with extrusive luxation treated 
with a filling paste of  calcium hydroxide, 2% chlorhexidine 
gel and zinc oxide. Methods: After a one-month follow-
up, patient’s teeth did not present evidence of  pulp vital-
ity. Radiographic examination revealed signs of  external 
resorption. Endodontic treatment was carried out in as-
sociation with a new treatment protocol using intracanal 

dressing applied in one single session and remaining in 
the root canal for four years. Results: The filling paste 
remained in the root canal for 24 months without being 
replaced. The case presented improvements in periapical 
lesions without inflammatory resorption. Conclusion: 
The filling paste proves to be successful and effective in 
treating traumatized teeth with root resorption. 
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Introduction
There is a high incidence of  dental trauma in the 

general population. It may occur in adults and children, 
but it is more common among children and young 
adults. Dental trauma is mainly caused by fall, colli-
sion, bicycle or car accidents and sports practice, all of  
which may lead to a wide variety of  dental trauma.1-4 
A total of  85.39% of  incisor trauma occurs probably 
due to their positioning in the arch.5,6

Traumatic injury is classified under a variety of  
names, among which luxation is the most common. 
It  includes trauma of  tooth displaced from its original 
position, in which case it is classified according to the 
direction in which the tooth has been displaced, namely: 
concussion, subluxation, extrusive luxation, lateral luxa-
tion, intrusive luxation and avulsion.7,8 Damages caused 
by trauma not only affect hard tissues and dental pulp, 
but also affect supporting tissues alone or in combina-
tion. In extreme cases, trauma may lead to tooth loss.6 
Extrusive luxation is the partial displacement of  a tooth, 
causing it to come out of  the socket. According to An-
dreasen et al,9,10 it accounts for 64% of  dental trauma 
cases. Complications arising from this type of  trauma 
may occur weeks or years after the accident.11

Calcification, pulp necrosis and root resorption 
are the most common sequelae of  trauma.7,12 The lat-
ter has the worst prognosis13,14 and, according to the 
American Association of  Endodontics,15 it is associ-
ated with physiological and pathological processes 
that result in dentin, cementum and alveolar bone loss. 
Additionally, it may be classified as inflammatory or 
replacement resorption.16

Several authors17-20 assert that extrusive luxation 
may be treated by repositioning extruded incisors and 
using a semi-rigid immobilization, both of  which do 
not interfere in occlusion or function. Immobilization 
must be kept for approximately 15 days, according to 
the individual characteristics of  each case. Retention is 
performed with orthodontic wire and light-cured resin 
and it aims at regenerating periodontal fibers. Also, it 
is extremely important that the clinician perform pa-
tient’s clinical as well as radiographic follow-up, as cas-
es of  pulp necrosis and inflammatory root resorption 
require endodontic therapy.

Endodontic treatment of  reimplanted teeth require 
the use of  intracanal dressing to supplement disinfec-
tion and restrain or ease the inflammatory process of  

resorption. The procedure most commonly used be-
fore root canal filling is the use of  calcium hydroxide 
periodically changed and associated with different ve-
hicles. This intracanal dressing is used for having ex-
cellent antimicrobial activity and inhibiting the action 
of  cells involved in root resorption.21-31

A new therapy associating calcium hydroxide, 
2% chlorhexidine gel and zinc oxide has been recently 
proposed for treatment of  avulsed teeth.32,33,34 The com-
bination of  these substances results in a provisional fill-
ing paste that remains in the root canal for a long period 
of  time, thereby eliminating the need for restorative pro-
cedures and yielding satisfactory results,32,35,36 except for 
cases of  replacement resorption which are a continu-
ous process.32 This filling paste provides the patient with 
comfort, requires less visits to the dentist, and proves 
less expensive as it does not need to be replaced. In cas-
es of  incomplete root formation, it promotes apical clo-
sure and relieves clinical signs and symptoms of  trau-
matized teeth for a period of  9 months.33 Furthermore, 
it promotes periapical repair in teeth with inflammatory 
root resorption.33 Such properties are explained by its 
high capacity of  diffusing throughout the root dentin, 
inhibiting bacterial growth in the outer root surfaces37,38 
and, therefore, yielding satisfactory results.

Thus, the aim of  this article is to report a case of  
two teeth with extrusive luxation treated with a filling 
paste of  calcium hydroxide, 2% chlorhexidine gel and 
zinc oxide.

A case report
A 17-year-old male patient sought the Service of  

Dental Trauma at the School of  Dentistry, Piracicaba 
(FOP-UNICAMP) with dental history of  trauma in 
teeth #11 and #21. Emergency assistance was pro-
vided at the Santa Casa hospital of  Limeira/SP where 
extrusive luxation of  teeth #11 and #21 was diag-
nosed. Dental trauma occurred as a result of  sports 
practice. A semi-rigid retainer was installed and kept 
for 15 days. Subsequently, the patient was referred to 
FOP-UNICAMP for further treatment.

He sought the services of  FOP-UNICAMP a month 
after the trauma had occurred. His initial clinical and 
radiographic exams revealed teeth #11 and #21 with 
no pulp vitality, pain at vertical/horizontal percussion 
or palpation. Periapical radiograph (Fig 1) revealed 
complete root formation, external root resorption and 
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periapical lesion of  traumatized teeth. Since it was a 
case of  pulp necrosis, endodontic treatment was rec-
ommended and carried out with a putty paste made of  
calcium hydroxide associated with 2% chlorhexidine 
gel and zinc oxide (2:1:2).

After crown opening and complete isolation, the 
septic-toxic medication was neutralized and biome-
chanical preparation of  the crown-apex was carried 
out with Gates Gliden bur #5,4,3 (Dentsply/Maillefer, 
Ballaigues, Switzerland) with a view to decontaminat-
ing the cervical and middle third of  teeth #11 and #21. 
Odontometry was performed with an electronic apical 
locator (Novapex, Forum Technologies, RishonLeZion, 
Israel). Root canals underwent manual instrumentation 
to their working length with #45 files (Dentsply/Maille-
fer, Ballaigues, Switzerland). During the instrumentation 
procedure, 2% chlorhexidine gel (Endogel, Essencial 
Pharma, Itapetininga/MG, Brazil) was inserted into the 
root canal at each change of  instrument, followed by ir-
rigation with 5 ml of  saline solution.

Smear layer was removed by irrigation with 3 ml of  
17% EDTA for 3 minutes, followed by final irrigation 
with saline solution. Root canals were dried with ab-
sorbent paper points (Konne Indústria e Comércio de 
Materiais Odontológicos Ltda., Belo Horizonte/MG, 
Brazil) and filled with a paste of  calcium hydroxide P.A. 
(Biodinâmica Quim. e Farm. Ltda., Ibiporã/PR, Brazil) 
associated with 2% chlorhexidine gel (Endogel, Essen-
cial Pharma, Itapetininga/MG, Brazil) and zinc oxide 
(S.S. White Artigos Dentários, Ltda., Rio de Janeiro/
RJ, Brazil). The paste was coltosol or putty-consistent 
and was prepared in a 2:1:2 ratio. It was inserted by 
increments with medium and fine medium vertical 
condenser (KonneIndústria e Comércio de Materiais 
Odontológicos Ltda., Brazil) throughout the entire root 
canal. Afterwards, a periapical radiograph was taken 
to ensure that the filling procedure had been properly 
performed. Root canals were then sealed with coltosol 
(Vigodent S/A Indústria e Comércio, Rio de Janeiro/
RJ, Brazil) and composite resin (Filtek Z350, 3M Den-
tal Products, Saint Paul, USA) (Fig 2).

Every 3 months, the patient went back to the univer-
sity for clinical and radiographic follow-up sessions that 
revealed the presence of  intracanal medication/paste 
completely filling the canal, thus eliminating the need 
for removal. After 12 months of  treatment, the clini-
cian observed remission of  periapical lesion (Fig 3A). 

After 24 months of  follow-up, exams revealed the in-
tracanal medication filling the entire root canal, thus 
eliminating the need for removal. Periapical lesion a 
remission and interruption of  inflammatory resorption 
were observed (Fig 3B).

Discussion
Endodontic treatment is a predictable way of  pre-

serving a tooth in cases of  dental trauma. Treatment 
success and high-quality immediate restoration aim 
at restoring patient’s esthetics and function for years. 
Thus, endodontic treatment is considered a safe and 
feasible option.39

Cases in need of  endodontic treatment due to trau-
ma have led to different therapeutic protocols used to 
minimize potential sequelae. The use of  sodium hydrox-
ide,40 polymyxin B-Otosporin,41 Lysozymes,42 formocre-
sol,43 chlorhexidine44,45,46 and calcium hydroxide, in dif-
ferent associations47,48, has been reported.

Figure 1. Initial radiograph 30 days after trauma and after removal of 

semi-rigid retainer. 



Dental Press Endod. 2014 Jan-Apr;4(1):71-7© 2014 Dental Press Endodontics 74

Suggesting a new therapeutic protocol for traumatized permanent teeth: Case report[ original article ]

Figure 2. A) Calcium hydroxide P.A; 2% chlorhexidine gel (Endogel) and zinc oxide used as 

intracanal dressing in a 2:1:2 ratio. B) Final consistency. C) Final radiograph revealing the qua-

lity of insertion of the intracanal dressing. D) Vertical condenser used to insert the intracanal 

dressing. 

Figure 3. A) 12-month follow-up radiograph. 

B) 24-month follow-up radiograph. 
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Some authors24,49,50 recommend that calcium hydrox-
ide be used as intracanal dressing applied with periodic 
changes and at different time intervals, given that it is 
considered the most effective intracanal medication of  
all.51,52,53 According to Pacios et al,54 calcium hydroxide 
yields satisfactory clinical results and may be used in as-
sociation with different vehicles, for instance, distilled wa-
ter, chlorhexidine, propylene glycol, anaesthetic solution, 
PMCC and PMCC + propylene glycol. However, this case 
report did not implement periodic changes and, for this 
reason, disagrees with the aforementioned studies. Con-
versely, it corroborates Felippe et al35 who asserts that 
there is no need for applying calcium hydroxide past with 
periodic changes in teeth with incomplete root formation 
and incomplete root canal systems.

Even though calcium hydroxide is the most used in-
tracanal medication, it cannot be considered as universal, 
given that it is not effective against all types of  bacteria 
present in root canal systems.55 Since chlorhexidine pres-
ents highly satisfactory antimicrobial properties, it is impor-
tant that it be used in association with calcium hydroxide. 
Calcium hydroxide associated with chlorhexidine aims at 
enhancing the antimicrobial properties of  the former, keep-
ing its biological characteristics as well as its mechanisms 
of  physical barrier.47 Zinc oxide is a yellowish, white, thin, 
odorless, amorphous, insoluble in water or ethanol, radi-
opaque and slightly antiseptic powder56 that may be pres-
ent in endodontic cement57 and gutta-percha cones.58

Based on the aforementioned benefits, this case report 
aimed at assessing the results yielded by a therapeutic pro-
tocol using the three elements together: calcium hydrox-
ide, 2% chlorhexidine gel and zinc oxide mixed together 
to form a coltosol-consistent paste that did not dissolve 
and could be applied in one single session, thus eliminat-
ing the need for periodic changes during trimestrial con-
trol. The outcomes of  this research corroborate those of  
previous studies.32,33,59,60,61

Due to the fact that the intracanal paste used dur-
ing the procedure did not dissolve, as revealed by 
radiographic exams, it is suggested that complete root 
canal filling was guaranteed by zinc oxide, since calci-
um hydroxide and chlorhexidine gel had already been 
dissolved.32,59 Similar results were yielded by our study 
in which a 24-month follow-up was performed. During 
this period, the intracanal dressing did not have to be 
periodically changed; periapical repair was achieved 
and root resorption was stabilized, thereby proving the 

effectiveness of  the medication in the long run and 
eliminating the need for replacement inside the root 
canal. Gomes et al31 and Souza-Filho et al62 also con-
ducted studies in which the intracanal dressing was 
not periodically replaced. The authors observed that 
during the follow-up phase, zinc oxide possibly func-
tions as an inert material that provides root canal seal-
ing and, as a consequence, prevents contamination 
and allows periapical repair. In addition to that, they 
concluded that the medication can remain inside the 
root canal for a period not greater than 4 years. Those 
results disagree with the studies by Moorer and Gen-
et63 who suggested that additional researches be con-
ducted to further investigate the biological properties 
of  zinc oxide, given that these authors do not consider 
it as an inert material.

The association of  calcium hydroxide, 2% chlorhexi-
dine gel and zinc oxide (2:1:2 ratio) was previously stud-
ied.37,38,47,62,64,65 These in vitro studies demonstrated the an-
timicrobial action of  the mixture, as well as its capacity of  
keeping an alkaline pH and its proper consistency when 
inserted into the root canal. Furthermore, the association 
of  calcium hydroxide, 2% chlorhexidine gel and zinc oxide 
proves to have a high diffusion capacity in the root dentin, 
thus causing inhibition of  bacterial growth in outer root 
surfaces — as previously mentioned — which may have 
favored root resorption control.

Conclusion 
Based on the results of  this study and the findings of  

the literature, it is reasonable to conclude that: 
» The filling paste of  calcium hydroxide, 2% chlorhexi-

dine gel and zinc oxide (2:1:2 ratio) proves effective 
in treating traumatized permanent teeth with com-
plete root formation and extrusive luxation. This in-
tracanal dressing stimulates periapical lesion repair 
and interruption of  inflammatory resorption. 

» The technique allows treatment to be performed 
within one single session, as the intracanal medi-
cation remains active afterwards. Additionally, it 
proves advantageous for the patient due to being 
inexpensive and having shorter chair time. 

» Due to having a cortisol-consistency, the provision-
al filling paste of  calcium hydroxide, 2% chlorhexi-
dine gel and zinc oxide (2:1:2 ratio) is easily in-
serted into the root canal. Additionally, it favors 
radiographic visualization. 



Dental Press Endod. 2014 Jan-Apr;4(1):71-7© 2014 Dental Press Endodontics 76

Suggesting a new therapeutic protocol for traumatized permanent teeth: Case report[ original article ]

1. 	 Caldas Jr AF, Burgos ME. A retrospective study of traumatic 
dental injuries in a Brazilian dental trauma clinic. Dent Traumatol. 
2001;17(6):250-3.

2. 	 Paiva JG, Antoniazzi JH. Endodontia: bases para a prática clínica. 
2a ed. São Paulo: Artes Médicas; 1991. 886 p.

3. 	 Souza-Filho FJ, Soares AJ, Gomes BPFA, Zaia AA, Ferraz CCR, 
Almeida J. Avaliação das injúrias dentárias observadas no Centro 
de Trauma Dental da Fop-Unicamp. RFO UPF: Rev Facul Odontol 
Univ Passo Fundo. 2009;14(2):116.

4. 	 David J, Astrom AN, Wang NJ. Factors associated with traumatic 
dental injuries among 12-year-old schoolchildren in South India. 
Dent Traumatol. 2009;25(5):500-5.

5. 	 Bezerra AG, Abrão CV, Belmonte FM, Caldeira CL. Levantamento 
epidemiológico dos casos de traumatismos dentais atendidos 
no CADE-Trauma durante o ano de 2004. 13a Reunião Anual de 
Pesquisa da FOUSP. RPG. São Paulo; 2004. 

7. 	 Andreasen JO, Andreasen FM. Texto e atlas colorido de 
traumatismo dental. 3a ed. São Paulo: Artmed; 2001.

8. 	 Lopes HP, Siqueira JF. Endodontia biologia e técnica. 3a ed. Rio de 
Janeiro: Guanabara Koogan; 2010.

9. 	 Andreasen JO. Etiology and pathogenesis of traumatic dental 
injuries. A clinical study: of 1298 cases. Scand J Dent Res. 
1970;78(4):329-42.

10. 	Andreasen FM, Vestergaard PB. Prognosis of luxated permanent 
teeth: the development of pulp necrosis. Dent Traumatol. 
1985;1(6):207-20.

11. 	Robertson A, Andreasen FM, Bergenholtz G, Andreasen JO, 
Norén JG. Incidence of pulp necrosis subsequent to pulp 
canal obliteration form trauma of permanent incisors. J Endod. 
1996;22(10);557-60.

12. 	Hecova H, Tzigkounakis V, Merglova V, Netolicky J. A retrospective 
study of 889 injured permanent teeth. Dent Traumatol. 
2010;26(6):466-75.

13. 	Soares AJ, Gomes BPFA, Zaia AA, Ferraz CCR, Souza-Filho FJ. 
Relationship between clinical radiographic evaluation and outcome 
of teeth replantation. Dental Traumatol. 2008;24(2):183-8.

14. 	Guan Y, Qin M. A retrospective study of pulp healing after luxation 
injuries. Zhonghua Kou Qiang Yi Xue Za Zhi. 2008;43(9):520-3.

15. 	Lima TFR. Análise das sequelas clínicas e radiográficas de dentes 
traumatizados: estudo retrospectivo [dissertação]. Piracicaba (SP): 
Universidade Estadual de Campinas; 2012.

16. 	Dumsha TC. Luxation injuries. Dent Clin North Am. 1995;39(1):79-
91.

17. 	Araújo MAM, Valera MC. Tratamento clínico dos traumatismos 
dentários. São Paulo: Artes Médicas; 1999.

18. 	Andreasen JO, Andreasen FM, Bakland LK, Flores MT. Traumatic 
dental injuries: a manual. 2nd ed. Munksgaard; 2003.

19. 	Flores MT, Andersson L, Andreasen JO, Bakland LK, Malmgren 
B, Barnett F, et al. Guidelines for the management traumatic 
dental injuries II. Avulsion of permanent teeth. Dent Traumatol. 
2007;23:130-6.

20. 	Di Angelis AJ, Andreasen JO, Ebeleseder KA, Kenny DJ, 
Trope M, Sigurdsson A, et al. International Association of Dental 
Traumatology. International Association of Dental Traumatology 
guidelines for the management of traumatic dental injuries: fractures 
and luxation’s of permanent teeth. Dent Traumatol. 2012;28(1):2-
12.

21. 	Souza V, Bernabé PFE, Holland R, Nery MJ, Mello W, Otoboni Son 
JA. Nonsurgical treatment of teeth with periapical lesions. Rev Bras 
Odontodol. 1989;46:39-46.

22. 	Panzarini SR, Souza V, Holland R, E. Dezan Jr. Treatment of teeth 
with chronic periapical lesions. Influence of different types of root 
canal dressing and root canal filling material. Rev Odontol UNESP. 
1998;27(2):509-26.

23. 	Katebzadeh N, Hupp J, Trope M. Histological periapical repair 
after obturation of infected root canals in dogs. J Endod. 
1999;25(5):364-8.

24. 	Trope M. Clinical management of the avulsed tooth: present 
strategies and future directions. Dent Traumatol. 2002;18(1):1-11.

25. 	Holland R, Otoboni Son JA, Souza V, Nery MJ, Bernabé PFE, 
Dezan Jr E. Periapical repair formulations with different Ca (OH)2. 
Study in dogs. Rev Assoc Paul Cir Dent. 1999;53:327-31.

26. 	Leonardo MR, Silveira FF, Silva LA, Tanomaru Filho M, Utrilla LS. 
Calcium hydroxide root canal dressing: histopathological 
evaluation of periapical repair at different time periods. Braz 
Dent J. 2002;13(1):17-22.

27. 	Tanomaru Filho M, Leonardo MR, Silva LAB. Effect of irrigating 
solution and calcium hydroxide root canal dressing on the repair 
of apical and periapical tissues of teeth with periapical lesion. 
J Endod. 2002;28(4):295-9.

28. 	Holland R, Souza V, Tagliavini RL, Milanezi LA. Healing process of 
teeth with open apices. Histological study. Bull Tokyo Dent Coll. 
1971;12(4):333-8.

29. 	Bystrom A, Haaponen RP, Sundqvist G. The antibacterial effect of 
camphorated paramono chlorophenol, camphorated phenol and 
calcium hydroxide in the treatment of infected root canals. Endod 
Dent Traumatol. 1985;1(5):170-5.

30. 	Trope M, Moshonov J, Nissan R, Buxt P, Yesilsoy C. Short 
vs. long-term calcium hydroxide treatment of established 
inflammatory root resorption in replanted dog teeth. Endod Dent 
Traumatol. 1995;11(3):124-28.

31. 	Gomes BPFA, Montagner F, Berber VB, Zaia AA, Ferraz CCR, 
Almeida JFA, Souza-Filho FJ. Antimicrobial action of intracanal 
medicaments on the external root surface. J Dent. 2009;37(1):76-81.

32. 	Soares AJ. Análise clínica e radiográfica de dentes traumatizados 
submetidos a um protocolo de medicação intracanal com a 
associação hidróxido de cálcio, clorexidina gel 2% e óxido de 
zinco, sem trocas periódicas [tese]. Piracicaba (SP): Universidade 
Estadual de Campinas; 2007.

33. 	Soares AJ, Souza-Filho FJ. Traumatized teeth submitted to a 
new intracanal medication pro-tocol. Braz J Dent Traumatol. 
2011;2(2):1-5.

34. 	Buck CLBP. Avaliação clínica e radiográfica de dentes reimplantados 
submetidos ao tratamento endodôntico utilizando a associação de 
hidróxido de cálcio, clorexidina gel 2% e óxido de zinco como pasta 
obturadora do canal em sessão única [dissertação]. Campinas (SP): 
Faculdade São Leopoldo Mandic; 2011.

35. 	Felippe MCS, Felippe WT, Marques, MM, Antoniazzi JH. 
The effect of the renewal of calcium hydroxide paste on the 
apexification and periapical healing of teeth with incomplete root 
formation. Int Endod J. 2005,38(7):436-42.

36. 	Steiner JC, Dow PR, Cathey GM. Inducing root end closure of 
nonvital permanent teeth. J Dent Child. 1968;35(1):47-54.

37. 	Montagner F, Gomes BPFA, Berber VB, Zaia AA, Souza-Filho FJ. 
Ação antimicrobiana de medicações intracanais na superfície 
radicular externa frente a diferentes microorganismos. In: Anais da 
23ª Reunião da Sociedade Brasileira de Pesquisa Odontológica, 
2006. Atibaia: SBPqO; 2006. p. 126. [Resumo IC 052].

38. 	Gomes BPFA, Montagner F, Berber VB, Zaia AA, Ferraz CCR, 
Almeida JFA, Souza-Filho FJ. Antimicrobial action of intracanal 
medicaments on the external root surface. J Dent. 2009;37(1):37-81.

39. 	Hargreaves KM. Treatment planning: comparing the restored 
endodontic tooth and the dental implant. Endodontics: colleagues 
for excellence. 2007 [Acesso 22 set. 2011]. Disponível em: http://
www.aae.org/dentalpro/clinicaltopics.

40. 	Niwa M, Milne KC, Ribi E, Rudbach JA. Alteration of physical 
chemical and biological properties of endotoxin by treatment with 
mild alkali. J Bacteriol. 1969;97(3):1069-77.

References



Dental Press Endod. 2014 Jan-Apr;4(1):71-7© 2014 Dental Press Endodontics 77

Marion JJC, Martelosso LV, Nagata JY, Lima TFR, Soares AJ

41. 	Oliveira LD, Leão MVP, Carvalho CAT, Camargo CHR, Valera MC, 
Jorge AOC. In vitro effects of calcium hydroxide and polymyxin B 
on endotoxins in root canals. J Dent. 2005;33(2):104-14.

42. 	Ohno N, Morrison DC. Interaction of lysozyme with bacterial 
lipopoly saccharide. The Faseb J: Official Publication of the 
Federation of American Societies for Experimental Biology. 
1988;2:680.

43. 	Sant’Anna AT, Ramalho LTO, Spolidorio DMP. Effect of the 
formocresol on bacterial LPS in mouse’s subcutaneous tissue. 
J Dent Res. 2000;79:1084.

44. 	Silva LA, Leonardo MR, Assed S, Tonomaru FM. Histological 
study of the effect of some irrigations solutions on bacterial 
endotoxin in dogs. Braz Dent J. 2004;15(2):109-14.

45. 	Gomes IC, Chevitarese O, Almeida NS, Salles MR, Gomes GC. 
Diffusion of calcium through dentin. J Endod. 1996;22(11):590-5.

46. 	Tanomaru JMG, Leonardo MR, Tanomaru Filho M, Boneti Filho I, 
Silva LAB. Effect of different irrigation solutions and calcium 
hydroxide on bacterial LPS. Int Endod J. 2003;36(11):733-9.

47. 	Gomes BPFA, Vianna ME, Senna NT, Zaia AA, Ferraz CCR, 
Souza-Filho FJ. In vitro evaluation of the antimicrobial activity 
of calcium hydroxide combined with chlorhexidine gel used as 
intracanal medicament. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod. 2006;102(4):544-50.

48. 	Gomes BPFA, Sato E, Ferraz CC, Teixeira FB, Zaia AA, Souza-
Filho FJ. Evaluation of time required for recontamination of 
coronally sealed canals medicated with calcium hydroxide and 
chlorhexidine. Int Endod J. 2003; 36(4):604-9.

49. 	Andersson L, Andreasen JO, Day P, Heithersay G, Trope M, 
Diangelis AJ, Kenny DJ, et al. International Association of Dental 
Traumatology guidelines for the management of traumatic 
dental injuries: 2. Avulsion of permanent teeth. Dent Traumatol. 
2012;28:88-96.

50. 	Leonardo MR, Silva LAB, Tonamaru Filho M, Bonifácio KC, Ito IY. 
In vitro evaluation of anti-microbial activity of sealers and pastes 
used in Endodontics. J Endod. 2000;26(7):391-4.

51.	Heithersay GS. Calcium hydroxide in the treatment of pulpless teeth 
with associated pathology. J B Endod Soc. 1975;8(2):74-93.

52. 	Cvek M, Hollender L, Nord CE. Treatment of non-vital permanent 
incisors with calcium hydroxide. VI. A clinical, microbiological and 
radiological evaluation of treatment in one sitting of teeth with 
mature or immature root. Odont Revy. 1976;27(2):93-108.

53. 	Martin D, Crabb H. Calcium hydroxide in root canal therapy: 
a review. Br Dent J. 1977;142(9):277-83.

54. 	Pacios MG, de la Casa ML, de Bulacio Ml, López ME. Influence 
of different vehicles on the pH of calcium hydroxide pastes. J Oral 
Sci. 2004;46(2):107-11.

55. 	Gomes BPFA, Ferraz CCR, Garrido FD, Rosalen PL, Teixeira FB, 
Souza-Filho FJ. Microbial susceptibility to calcium hydroxide 
pastes and their vehicles. J Endod. 2002;28(11):758-61.

56. 	Siqueira Jr JF, Rôças IN. Polymerase chain reaction-based 
analysis of microorganisms associated with failed endodontic 
treatment. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 
2004;97(1):85-94.

57. 	Pizzo G, Giammanco GM, Cumbo E, Nicolosi G, Gallina G. In vitro 
antibacterial activity of endodontic sealers. J Dent. 2006;34(1):35-40.

58. 	Spangberg LSW. Instruments, materials and devices. In: Cohen S, 
Burns RC, editors. Pathways of the pulp. 7th ed. St Louis: 
CV Mosby; 1998. p. 508-10.

59. 	Soares AJ, Nagata JY, Casarin RCV, Almeida JFA, Gomes 
BPFA, Zaia AA, et al. Apexification by using a new intracanal 
medicament: a multidisciplinary case report. Iran Endod J. 
2012;7(3):165-70.

60. 	Soares AJ, Lima TFR, Lins FF, Herrera Morante DR, Gomes BPFA, 
Souza-Filho FJ. Un nuevo protocolo de medicación intraconducto 
para dientes connecrosis pulpar y rizogénesis incompleta. Rev 
Estomatol Hered. 2011;21(3):145-9.

61. 	Buck CLBP, Soares AJ, Buck A, Nagata JY, Zaia AA, Souza 
Filho FJ. Avaliação de dentes reimplantados submetidos a um novo 
protocolo terapêutico. Rev Assoc Paul Cir Dent. 2012;66(3):200-5.

62. 	Souza-Filho FJ, Soares AJ, Vianna ME, Zaia AA, Ferraz CC, 
Gomes BP. Antimicrobial effect and pH of chlorhexidine gel and 
calcium hydroxide alone and associated with other materials. Braz 
Dent J. 2008;19(1):28-33.

63. 	Moorer WR, Genet JM. Evidence for antibacterial activity of 
endodontic gutta-percha cones. Oral Surg Oral Med Oral Pathol. 
1982;53(5):503-7.

64. 	Almeida GC, Montagner F, Berber VB, Zaia AA, Souza-Filho FJ, 
Gomes BPFA. Antibacterial activity of zinc-oxide-calcium 
hydroxide intracanal medicaments against selected endodontic 
pathogen [abstract 111]. Braz J Oral Sci. 2006;5(18):11-38.

65. 	Montagner F. Avaliação in vitro da ação antimicrobiana de 
diferentes medicações intracanal na superfície radicular externa 
[monografia]. Piracicaba (SP): Universidade Estadual de 
Campinas; 2007.


