
 

 

7 Apêndice I 

7.1 Aprovação do Comitê de Ética 

 

Sidnei PaciornikSidnei Paciornik
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8 Apêndice II 

8.1 Macro Desenvolvida (linguagem proprietária do KS400) 

# Limpar o display e o plano gráfico 

imgdelete "*.*" 

Gclear 0 

 

# Escolher o tempo de ataque ácido das imagens a serem processadas 

tempo = "" 

read tempo, "Entre com o tempo de ataque (15, 30, 60, 180, 300, 600):" 

 

# Define o diretório de origem das imagens  

path = "//imagens3/users/claudia/dentina/ac/ac10%/am2/" + tempo + "seg" 

imgsetpath path 

DBsetpath path 

 

# Define os parâmetros utilizados 

MSsetprop "REGIONFEAT", "AREA, DCIRCLE, FERETMAX, FERETMIN, 

FERETRATIO" 

MSsetprop "REGIONFEAT", ",,FCIRCLE," 

MSsetprop "REGIONFEAT", ",,SOLIDEZ = AREA/AREAF, CONVEXIDADE" 

MSsetprop "FIELDFEAT", "FLDCOUNT, FLDAREAP" 

MSsetprop "DRAWFEAT","DRCONTOURU" 

MSsetprop "CONNECT",4 

 

# Calibra as imagens 

LMDescalaoptico 3,5,"1300",0,0 

 

#Define o tamanho dos objetos a serem medidos 

scrapmin = 30 
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scrapmax = 15000 

size = 30 

offset = 0 

 

# Apaga a base de dados 

if (DBexist ("REGION")) : DBdelete "REGION" 

if (DBexist ("FIELD")) : DBdelete "FIELD" 

 

# Loop para processamento de todas as imagens do diretório de origem 

image = path + "/*.tif" 

i =1 

while 1 

    imgenum image, 1     

    if (not _STATUS): break 

    imgload image,1 

# Define o tamanho da imagem para definir se os objetos que tocam as bordas 

devem ou não ser medidos  

    imgstatus image, tamx, tamy 

    MSsetprop "FRAMESTARTX",1 

    MSsetprop "FRAMESTARTY",1 

    MSsetprop "FRAMESIZEX", tamx-2 

    MSsetprop "FRAMESIZEY", tamy-2 

# Pré-processamento 

    highpass 1,2,49,5,2 

    normalize 2,3 

# Segmentação Automática 

    disaut 3,4,1,1 

# Pós-Processamento 

    binscrap 4,5,scrapmin,scrapmax,1 

    Gclear 0 

    MSdrawmask 5,1 

    imgdisplay 3 

    update 

   # Se a segmentação não for adequada faz-se a segmentação adaptativa 
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    dis = "s" 

    read dis, "Segmentação OK ? (s/n)" 

    if (dis == "n") 

        ! extdisdyn 3,4, size, offset. 1  

        binscrap 4,5,scrapmin,scrapmax,1 

        Gclear 0 

        MSdrawmask 5,1 

        imgdisplay 3 

    endif      

# Separação dos objetos que se tocam 

    bineuclidclose 5,6,2 

    binfill 6,7 

    Gclear 0 

    grainsbin 7,8,2,3,1,12 

    binand 5,8,9 

    Gclear 0 

# Ver se o PADI funcionou na imagem e incluir os dados na base de daos 

        MSdrawmask 9,1 

        imgdisplay 3 

    resp = "s" 

    read resp, "Deseja incluir este campo ? (s/n)"  

    if (resp == "s") 

        MSsetprop "FRAMEMODE",1 

        MSmeasmask 9,1,string(i),0,1,10 

        MSmeasmask 9,1,"REGION",1,1,10 

        MSsetprop "FRAMEMODE",0 

        MSmeasmask 9,1,"FIELD",1,2,10 

    endif 

    i = i +1  

endwhile  

# Mostra as bases de dados 

datalist "FIELD",0,1 

datalist "REGION",0,1 

 

DBD
PUC-Rio - Certificação Digital Nº 0421064/CA



 

 

9 Referências Bibliográficas 

AKPATA, E. S.; BLECHMAN, H. Bacterial invasion of pulpal dentin wall in 

vitro. Journal of Dental Research, v.61, p. 435-8, 1982. 

ARI, H.; ERDEMIR, A.; BELLI, S. Evaluation of the effect of endodontic 

irrigation solutions on the microhardness and the roughness of root canal dentin. 

Journal of Endodontics, v.30, n.11, p. 792-5, 2004. 

BAKER, N. A. et al. Scanning electron microscope study of the efficacy of 

various solutions. Journal of Endodontics, v.1, n.4, p. 127-35, 1975. 

BARKHORDAR, R. A. et al. Removal of intracanal smear by doxycycline in 

vitro. Oral Surgery, Oral Medicine, Oral Pathology and Endodontics, v.84, 

n.4, p. 420-3,1997. 

BAUMGARTNER, J. C.; MADER, C. L. A scanning electron microscopic 

evaluation of four root canal irrigation regimens. Journal of Endodontics, v.13, 

p. 147-57, 1987. 

BAUMGARTNER, J. C. et al. A scanning electron microscopic evaluation of root 

canal debridement using saline, sodium hypochlorite and Citric Acid. Journal of 

Endodontics, v.10, p. 525-31, 1984. 

BECHELLI, C. et al. Scanning electron microscope study on the efficacy of root 

canal wall debridement of hand versus Lightspeed instrumentation. International 

Endodontic Journal, v.32, p.484-93, 1999. 

BERGENHOLTZ, G. Inflammatory response of the dental pulp to bacterial 

penetration. Journal of Endodontics, v.7, p. 100-4, 1981. 

BEUCHER, S. The Watershed Transformation Applied to Image Segmentation, 

Scanning Microscopy Supplement, v.6, p. 299-14, 1992. 

BITTER, N. C. A 25% tannic acid solution as a root canal irrigant cleanser: A 

scanning electron microscopy study. Oral Surgery, Oral Medicine, Oral 

Pathology and Endodontics, v.6, p.333-7, 1989. 

DBD
PUC-Rio - Certificação Digital Nº 0421064/CA



 133 

 

BOYDE, A.; SWITSUR, V. R.; STEWART, A. D. G. Advances in fluorine 

research and dental caries prevention. ln: An assessment of two new physical 

methods applied to the study of dental Oxford. UK: Pergamon Press, p.185-93, 

1963. 

BRANNSTRÖM, M.; JOHNSON G. Effects of various conditioners and cleaning 

agents on prepared dentin surfaces: a scanning electron microscopic investigation. 

Journal of Prosthetic Dentistry, v.31, p. 422-30, 1974. 

BRANNSTRÖM, M. Smear layer: Pathological and treatment considerations. 

Operative Dentistry Suppl, v.3, p. 35-42, 1984. 

BRESCHI, L. et al. High resolution SEM evaluation of dentin etched with maleic 

and citric acid. Dental Materials, v. 18, p. 26-35, 2002. 

BYSTRÖM, A.; SUNDQVIST, G. Bacteriologic evaluation of the efficacy of 

mechanical root canal instrumentation in endodontic therapy. Scandinavian 

Journal of Dental Research, v. 89, p. 321-8, 1981. 

BYSTRÖM, A.; SUNDQVIST, G. The antibacterial action of sodium 

hypochlorite and EDTA in 60 cases of endodontic therapy. lnternational 

Endodontic Journal, v.1 8, p. 35-40, 1985. 

ÇALT, S.; SERPER, A. Smear layer removal by EGTA. Journal of 

Endodontics, v.26, p. 459-61, 2000. 

ÇALT, S.; SERPER, A. Time-Dependent effects of EDTA on dentin structures. 

Journal of Endodontics, v.28, p.17-19, 2002. 

CAMERON, J. A. The use of ultrasonics in the removal of the smear layer: A 

scanning electron microscope study. Journal of Endodontics, v.9, p. 289-92, 

1983. 

CAMERON, A. The use of ultra-sound for the removal of the smear layer. The 

effects of sodium hypochlorite concentrations: SEM study. Australian Dental 

Journal, v.33, p. 193-200, 1988. 

CAMERON, J.A. The choice of irrigant during hand instrumentation and 

ultrasonic irrigation of the root canal: A scanning electron microscope study. 

Australian Dental Journal, v.45, n.2, p. 85-90, 1995. 

ÇENGIZ, T.; AKTENER B. O.; PISKIN, B. The effect of dentinal tubule 

DBD
PUC-Rio - Certificação Digital Nº 0421064/CA



 134 

 

orientation on the removal of smear layer by root canal irrigants. A scanning 

electron microscopic study. International Endodontic Journal, v.23, p. 163-71, 

1990. 

CLARK-HOLKE, D. et al. Bacterial penetration through canals of endodontically 

treated teeth in the presence or absence of the smear layer. Journal of Dentistry, 

v.31, n.4, p. 275-81, 2003. 

COCQUEREZ, J. P.; PHILIPP, S. Analyse d’images: filtrage et segmentation. 

ed.1. Paris: Masson, 1995, 457p.  

COHEN, S.; BURNS, R. C. Pathways of the pulp. 6 ed. St Louis: Mosby, 1998, 

838p. 

COLI, P. et al. In vitro dentin pretreatment: Surface roughness and adhesive shear 

bond strength. European Journal of Oral Sciences, v.107, p. 400-13, 1999. 

CRUMPTON, B. J.; GOODELL, G. G.; MCCLANAHAN, S. B. Effects on smear 

layer and debris removal with varying volumes of 17% REDTA after rotary 

instrumentation, Journal of Endodontics, v.31, n.7, p. 536-8, 2005. 

CRUZ-FILHO, A. Ação do EDTAC sobe a microdureza da dentina radicular 

após diferentes tempos de aplicação. Ribeirão Preto,. Dissertação (Mestrado) - 

Faculdade de Odontologia de Ribeirão Preto, Universidade de São Paulo. 1994. 

CRUZ-FILHO, A., et al. Evaluation of the effect of EDTAC, CDTA, and EGTA 

on radicular dentin microhardness. Journal of Endodontics, v.27, n.3, p. 183-4, 

2001. 

CRUZ-FILHO, A., et al. Effect of different EGTA concentrations on dentin 

microhardness. Brazilian Dental Journal, v.13, n.3, p. 188-90, 2002. 

CURY, J., BRAGOTTO, C., VALDRIGHI, L. The demineralizing efficiency of 

EDTA solutions on dentin. Oral Surgery, Oral Medice Oral Pathology, Radiology 

and Endodontics, v.52, p.446-48, 1981.  

CYMERMAN, J.; JEROME, L.; MOODNIK, R. A scanning electron microscope 

study comparing the efficacy of hand instrumentation with ultrasonic 

instrumentation of the root canal, Journal of Endodontics, v.9, n.8, p. 327-31, 

1983. 

DBD
PUC-Rio - Certificação Digital Nº 0421064/CA



 135 

 

DE-DEUS, G.; GURGEL-FILHO, E.; FERREIRA, C.; COUTINHO-FILHO, T. 

Penetração intratubular de cimentos endodônticos. Brazilian Oral Research, 

v.16, n.4, p. 332-336, 2002. 

DE-DEUS, G.; GURGEL-FILHO, E.; FERREIRA, C.; COUTINHO-FILHO, T. 

Penetração intratubular de cimentos endodônticos. Brazilian Oral Research, 

v.16, n.4, p. 332-336, 2002. 

DE-DEUS, G. Análise in situ do efeito de três substâncias quelantes na 

microestrutura dentinária. Rio de Janeiro, 2004. 95p. Dissertação de Mestrado - 

Departamento de Ciência dos Materiais e Metalurgia, Pontifícia Universidade 

Católica do Rio de Janeiro. 

DE-DEUS, G.; PACIORNIK, S.; MAURICIO, M. H. P. Evaluation of the effect 

of EDTA, EDTAC and citric acid on the microhardness of root dentine. 

International Endodontic Journal, v.39, p. 401–407, 2006a. 

DE-DEUS, G.; PACIORNIK, S.; MAURICIO, M. H. P.; PRIOLI, R. Real-time 

atomic force microscopy during demineralization when subjected to chelating 

agents. International Endodontic Journal, publicado on line, Jun, 2006b. 

DIAMOND, A.; CARREL, R. The smear layer: a review of restorative progress. 

Journal of Periodontics, v.8, p. 219–26, 1984. 

DI LENARDA, R.; CADENARO, M.; SBAIZERO, O. Effctiveness of 1 Mol L-1 

citric acid and 15% EDTA irrigation on smear layer removal. International 

Endodontic Journal, n.33, p. 46-52, 2000. 

ELDARRAT, A. H.; HIGH, A. S.; KALEC, G. M. In vitro analysis of ‘smear 

layer’ on human dentine using ac-impedance spectroscopy. Journal of Dentistry, 

v.32, p. 547-554, 2004. 

ELFERSI, S.; GREGOIRE, G.; SHARROCK, P. Characterization of sound 

human dentin particles of sub-millimeter size. Dental Materials, v.18, n.7, p. 

529-34, 2002. 

HAZNEDAROGLU, F.; ERSEV, H. Tetracycline solution as root canal irrigant. 

Journal of Endodontics, v.27, n.12, p. 738-40, 2001. 

EVANS, T.; SIMON, J. Evaluation of the apical seal produced by infected 

thermoplasticized gutta-percha in the absence of smear layer and root canal 

DBD
PUC-Rio - Certificação Digital Nº 0421064/CA



 136 

 

sealer. Journal of Endodontics, v.12, p. 101-7, 1986. 

FAIRBANKS, D. Avaliação da capacidade quelante do EDTA do EDTAC e 

do EDTA-T pela análise da microdureza da dentina radicular. Rio de Janeiro, 

Tese (Mestrado) – Faculdade de Odontologia da Universidade Estadual do Rio de 

Janeiro, 1995. 

FOGEL, H.; PASHLEY, D. Dentin permeability: effects of endodontic 

procedures on root slabs. Journal of Endodontics, v.16, n.9, p. 442-5, 1990. 

FRÓES et al. Smear layer influence on the apical seal of four different obturation 

techniques. Journal of Endodontics, v.26, n.6, p. 351-4, 2000. 

GARBEROGLIO, R. & BECCE, C. Smear layer removal by root canals irrigants: 

A comparative scanning electron microscopic study. Oral Surgery, Oral 

Medicine, Oral Pathology, v.78, p. 359-67, 1994. 

GETTLEMAN, B. H.; MESSER, H. H.; ELDEEB, M. E. Adhesion of sealer 

cements to dentin with and without the smear layer. Journal of Endodontics, 

v.17, n.1, p. 15-20, 1991. 

GOLDBERD, F.; ABRAMOVICH, A. Analysis of the effect of EDTAC on the 

dentinal walls of root canal. Journal of Endodontics, v.3; p.101-5, 1977. 

GOLDBERG, F.; SPIELBERG, C. The effect of EDTAC and the variation of its 

working time analyzed with scanning electron microscopy. Oral Surgery, Oral 

Medicine, Oral Pathology and Endodontics, v.53, n.1, p.74-71, 1982. 

GOLDMAN, L. et al. The efficacy of several irrigating solutions for endodontics: 

A scanning electron microscopic study. Oral Surgery, Oral Medicine, Oral 

Pathology and Endodontics, v.52; p.197-04, 1981. 

GOLDMAN, L. B. et al. The efficacy of several irrigating solutions for 

endodontics: A scanning electron microscopic study- Part 2. Journal of 

Endodontics, v.8, n.11, p. 487 -92, 1982. 

GOLDSTEIN, J. I. Scanning Electron Microscopy and X-Ray Microanalysis, 

Plenum Press, 1984. 

GÖTZE, G. D. et al. Effect of the sodium hypochlorite and citric acid association 

on smear layer removal of primary molars. Brazilian Oral Research, v.19, n.4, p. 

261-6, 2005. 

DBD
PUC-Rio - Certificação Digital Nº 0421064/CA



 137 

 

GRANDE, N. M. et al. Interaction between EDTA and Sodium Hypochlorite: A 

Nuclear Magnetic Resonance Analysis. Journal of Endodontics, v.32, n.5, 2006. 

GRANDINI, S.; BALLERI, P.; FERRARI, M. Evaluation of Glyde File Prep in 

combination with sodium hypochlorite as a root canal irrigant, Journal of 

Endodontics, v. 28, n.4, p.300-3, 2002. 

GRAWHER, M. et al. Interactions of ethylenediamine tetraacetic acid with 

sodium hypoclorite in aqueous solutions. International Endodontic Journal, 

v.36, p. 411-5, 2003. 

GROSSMAN, L. Endodontia prática. 8.ed. Rio de Janeiro: Guanabara-Koogan, 

1976. 

GUERISOLI, D. et al. Evaluation of smear layer removal by EDTAC and sodium 

hypochlorite with ultrasonic agitation. International Endodontic Journal, v.35, 

n.5, p. 418-21, 2002. 

GULABIVALA, K., et al. Effects of mechanical and chemical procedures on root 

canal surfaces. Endodontic Topics, v.10, p. 103-22, 2005. 

HAHN, F.; REYGADAS, F. Demineralization of hard tissues. Science, v.114, p. 

462-3, 1951. 

HAZNEDAROGLU, F. Efficacy of various concentrations of citric acid at 

different pH values for smear layer removal. Oral Surgery, Oral Medicine, Oral 

Pathology and Endodontics, v.96, p. 340-4, 2003. 

HENNEQUIN, M.; PAJOT, J.; AVIGNANT, D. Effects of different pH values of 

citric acid solutions on the calcium and phosphorus contents of human dentin. 

Journal of Endodontics, v.20, n.11, p. 551-4, 1994. 

HOTTEL, T.; EL-REFAI, N.; JONES, J. A comparison of the three chelating 

agents on the root canals of extracted human teeth. Journal of Endodontics, v.25, 

p. 716-17, 1999. 

HÜLSMANN, M.; HECKENDORFF, M.; LENNON, A.; Chelating agents in root 

canal treatment: mode of action and indications for their use. International 

Endodontic Journal, v.36, n.12, p. 810-30, 2003. 

DBD
PUC-Rio - Certificação Digital Nº 0421064/CA



 138 

 

HÜLSMANN, M.; HECKENDORFF, M.; SCHAFERS, F.; Comparative in-vitro 

evaluation of three chelator pastes. International Endodontic Journal, v.35, n.8, 

p. 668-79, 2002. 

JEON, I. et al. Smear layer production by 3 rotary reamers with different cutting 

blade designs in straight root canals: A scanning electron microscopic study. Oral 

Surgery Oral Medicine Oral Pathology and Endodontics, v.96, p. 601-7, 2003.  

KAUFMAN, A.; TAL, M.; PERETZ, G. New chemotherapeutic agent for root 

canal treatment: A preliminary electron microscopic study on an in vivo and in 

vitro endodontically treated tooth. Oral Surgery, Oral Medicine, Oral 

Pathology and Endodontics, v.46, n.2, p. 283-94, 1978. 

KAWASAKI, K. et al. The remineralization of EDTA-treated human dentine. 

Caries Research, v.33, n.4, p. 275-80, 1999. 

KIMURA, Y. Root surface temperature increase during Er:YAG laser irradiation 

of root canals. Journal of Endodontics, v.28, n.2, p. 76-8, 2002. 

KOKKAS, A. B. et al. The influence of the smear layer on dentinal tubule 

penetration depth by three different root canal sealers: an in vitro study. Journal 

of Endodontics, v.30, n.2, p. 100-2, 2004. 

LEE, H. et al. Effects of acid etchings on dentin. Journal of Dental Research, 

v.52, p. 1228-33, 1973. 

LENDINI, M. et al. The effect of high-frequency electrical pulses on organic 

tissue in root canals. International Endodontic Journal, v.38, n.8, p. 531-8, 

2005. 

LEWINSTEIN, I; GRAJOWER, R. Root dentin hardness of endodontically 

treated teeth. Journal of Endodontics, v.7, n.9, p. 421-2, 1981. 

LIM, T. S. et al. Light and scanning electron microscopic evaluation of Glyde File 

Prep in smear layer removal. International Endodontic Journal, v.36, p. 336-43, 

2003.  

LOEL, A. Use of acid cleanser in endodontic therapy. JADA, v.90, p. 148-51, 

1975. 

LOPES, H.; SIQUEIRA, J. Endodontia – Biologia e Técnica. 1.ed. Rio de 

Janeiro: MEDSI, 1999, p. 384. 

DBD
PUC-Rio - Certificação Digital Nº 0421064/CA



 139 

 

MACHADO-SILVEIRO, L. F.; GONZÁLEZ-LÓPEZ, S.; GONZÁLEZ- 

RORÍGUEZ, M. P. Decalcification of root canal dentine by citric acid, EDTA and 

sodium citrate. International Endodontic Journal, v.37, p.365-9, 2004. 

MADER, C. et al. Scanning electron microscopic investigation of the smeared 

layer on root canals walls. Journal of Endodontics, v.10, n.10, p.477-83., 1984. 

MADISON, S.; KRELL, K. Comparasion of ethylenediamine tetracetic acid and 

sodium hypochlorite on the apical seal of endodontically treated teeth. Journal of 

Endodontics, v.10, n.10, p. 499-03, 1984. 

MCCOMB, D.; SMITH, D. A preliminary scanning electron microscopic study of 

root canaIs after endodontic procedures. Journal of Endodontics, v.1, n.7, p.238-

42, 1975. 

MENEZES, A.; ZANET, C.; VALERA, M. Smear layer removal capacity of 

disinfectant solutions used with and without EDTA for the irrigation of canals: a 

SEM study. Brazilian Oral Research, v.17, n.4, p. 349-55, 2003. 

MERYON, S. D.; JAKEMAN, K. J.; BROWNE, R. M. Penetration in vitro of 

human and ferret dentine by three bacterial species in relation to their potential 

role in pulpal inflammation., v.19, p. 213–20, 1986. 

MERYON, S. D., TOBIAS, R. S., JAKEMAN, K. J. Smear removal agents: a 

quantitative study in vivo and in vitro. Journal of Prosthetic Dentistry. v.57, n.2., 

p. 174-9, 1987. 

MICHELICH, V.J.; SCHUSTER, G.S.; PASHLEY, D.H. Bacterial penetration of 

human dentin in vitro. Journal of Dental Research, v.59 , p. 1398–403,  1980. 

MJÖR, J. A.; TRONSTAD, L. Experimentally induced pulpitis. Oral Surgery, 

Oral Medicine, Oral Pathology, v.34, 102-8, 1972. 

MOSS, H. D.; ALLEMANG, J. D.; JOHNSON, J. D. Philosophies and practices 

regarding the management of the endodontic smear layer: results from two 

surveys. Journal of Endodontics, v.27, n.8, p. 537-9, 2001. 

MOTA AG. Avaliação da citotoxidade de soluções de ácido cítrico: Efeito 

sobre o globo ocular de coelhos. TESE. Rio de Janeiro: Universidade do Estado 

do Rio de Janeiro, 1987. 

NAKASHIMA, K.; TERATA, R. Effect of pH Modified EDTA Solution to the 

DBD
PUC-Rio - Certificação Digital Nº 0421064/CA



 140 

 

Properties of Dentin. Journal of Endodontics, v.31, n.1, p. 47-9, 2004. 

NIKIFORUK, G. & SREEBNY, L. Demineralization of hard tissues by organic 

chelating agents at neutral pH. Journal of Dentistry Research. v.32, n.6, p.859-67, 

1953. 

NIU, W. et al. A scanning electron microscopic study of dentinal erosion by final 

irrigation with EDTA and NaOCl solutions. International Endodontic Journal, 

v.35, p.934-9, 2002. 

NYGAARD-ØSTBY, B. Chelating in root canal therapy: 

Ethylenediaminetetraacetic acid for cleansing and widening of root canals. 

Odontologisk Tidskrift, v.65, n.2, p. 3-11, 1957. 

NOTERMAN, B. Total degradation of EDTA by mixed cultures and a bacterial 

isolate. Applied Environmental Microbiology, v. 58, p. 671-6, 1992. 

O`CONELL, M. et al. A comparative study of smear layer removal using 

different salts of EDTA. Journal of Endodontics, v.26, n.12, p. 739-43, 2000. 

OHARA, P.; TORABINEJAD, M.; KETTERING, J. D. Antibacterial effects of 

various endodontics irrigants on selected anaerobic bacteria. Endodontics & 

Dental Traumatology, v.9, p. 95-100, 1993. 

ØRSTAVIK, D.; HAAPASALO, M. Disinfection by endodontics irrigants and 

dressings of experimentally infected dentinal tubules. Endodontic and Dental 

Traumatology, v.6, p. 142-9, 1990. 

OSKAN, T. et al. The penetration of root canal sealers into dentinal tubules: A 

scanning electron microscopic study. International Endodontic Journal, v.26, 

n.5, p. 301-5, 1993. 

OTSU, N. A Threshold Selection Method from Grayscale Histograms, IEEE 

Trans. Sys. Man. Cyb. SMC-9, p. 62-66,1979. 

PACIORNIK, S. et al. Analysis of the mechanical behavior and characterization 

of pultruded glass fiber-resin composites. Composites Science and Technology, 

v.63, p. 295-304, 2003. 

PACIORNIK, S.; MAURICIO, M. H. P. ASM HANDBOOK, Volume 9, 

Metallography and Microstructures. Volume Editor: George Vander Voort, ed: 

ASM International, 2004, ISBN No. 0-87170-706-3 

DBD
PUC-Rio - Certificação Digital Nº 0421064/CA



 141 

 

PAQUÉ, F. et al. Tubular sclerosis rather than the smear layer impedes dye 

penetration into the dentine of endodontically instrumented root canals. 

International Endodontic Journal, v.39, p. 18-25, 2006. 

PASHLEY, D.; MICHELICH, V.; KEHL, T. Dentin permeability: effects of 

smear layer removal. Journal of Endodontics, v.46; p.531-7, 1981. 

PASHLEY, D. Smear layer: Overview of structure and function. 

Proceedings of Finnish Dental Society, v.88 (suppl. 1), p. 215-24, 1992. 

PATRICK, L. Lead toxicity, a review of the literature. Part 1: Exposure, 

evaluation, and treatment. Alternative Medicine Review, v.11, n.1, p. 02-22, 

2006. 

PATTERSON, S. ln vivo and in vitro studies of the effect of the dissodium salt of 

ethylenediamine treta-acetate on human dentine and its endodontic implication. 

Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology and 

Endodontics, v.16, n.1, p. 83-103, 1963. 

PAWLICKA, H. The use of chelating agents for widening of the root canals: 

Determination of microhardness. Stomatologie der DDR, v.32, n.5, p. 355-61, 

1982. 

PEREZ, F.; ROUQUEYROL-POURCEL, N. Effect of a low-concentration 

EDTA solution on root canal walls: A scanning electron microscopic study. Oral 

Surgery, Oral Medicine, Oral Pathology, Oral Radiology and Endodontics, 

v.99, p. 383-7, 2005. 

PROKOPOWITSCH, I.; MOURA, A.; MUENCH, A. Análise "in vitro" da 

permeabilidade dentinária radicular no terço apical, tendo como fonte de variação, 

a substância química auxiliar da instrumentação. Revista Odontológica USP, 

v.33, n.2, p. 345-353, 1989. 

REEDER et al. Dentin permeability: determinants of hydraulic conductance. 

Journal of Dentistry Research, v.57, n.2, p. 187-93, 1978. 

RUSS, J. C. Computer-assisted microscopy: The measurement and analysis 

of images. ed.3. New York: Plenum Press, 1992, 453p. 

SAMPAIO, J. E. et al. Effectiveness of EDTA and EDTA-T brushing on the 

removal of root surface smear layer. Brazilian Oral Research, v.17, n.4, p. 319-

DBD
PUC-Rio - Certificação Digital Nº 0421064/CA



 142 

 

25, 2003. 

SAUNDERS, W.; SAUNDERS, E. The effect of smear layer upon the coronal 

leakage of gutta-percha fillings and a glass ionomer sealer. International 

Endodontic Journal, v.25, p. 245-9, 1992. 

SAVIOLI, R. N. et al. Estudo comparativo entre o hipoclorito de sódio e o ácido 

cítrico na capacidade de limpeza do canal radicular. Revista Odontológica da  

USP, v.7, n.4, p. 273-7, 1993. 

SCELZA, M. et al. A utilização de ácido cítrico a 10% em condutos radiculares. 

(Estudo in vitro). Revista Brasileira de Odontologia, v.3, n.3, p. 25-32, 1986. 

SCELZA, M.; ANTONIAZZI, J.; SCELZA, P. Efficacy of final irrigation – A 

scanning electron microscopic evaluation. Journal of Endodontics, v.26, p. 355-

58, 2000. 

SCELZA, M. F. Z. et al. Cytotoxic effects of 10% citric acid and EDTA-T used as 

root canal irrigants: An in vitro analysis, Journal of Endodontics, v. 27, n.12, p. 

741-3, 2001. 

SCELZA, M.; TEIXEIRA, A.; SCELZA, P. Decalcifying effect of EDTA-T, 10% 

citric acid, and 17% EDTA on root canal dentin. Oral Surgery, Oral Medicine, 

Oral Pathology and Endodontics, v.95, n.2, p. 234-6, 2003. 

SCHILDER, H. Filling root canals in three dimensions. Dental Clinic of North 

of America, v.11, p. 723-44, 1967. 

SEIDBERG, B.SCHILDER, H. An evaluation of EDTA in endodontics. Oral 

Surgery, Oral Medicine, Oral Pathology, Oral Radiology and Endodontics, 

v.37, n.4, p.609-20, 1974. 

SEN, B. H.; WESSWLINK, P. R.; TÜRKÜN, M. The smear layer: a phenomenon 

in root canal therapy. International Endodontic Journal, v.28, p. 141 -8, 1995. 

SERPER, A.; ÇALT, S. The demineralizing effects of EDTA at different 

concentrations and pH. Journal of Endodontics, v.28, p. 501-2, 2002. 

SERPER, A. et al. Comparison of the cytotoxic effects and smear layer removing 

capacity of oxidative potential water, NaOCl and EDTA. Journal of Oral 

Science, v.43, n.4, p.233-8, 2001.  

DBD
PUC-Rio - Certificação Digital Nº 0421064/CA



 143 

 

SMITH, J.; WAYMAN, B. An evaluation of the antimicrobial effectiveness of 

citric acid as a root canal irrigant. Journal of Endodontics, v.12, p. 54-8, 1986. 

SOUSA-NETO, M. D. et al. Evaluation of the effect of EDTA, EGTA and CDTA 

on dentin adhesiveness and microleakage with different root canal sealers. 

Brazilian Dental Journal, v.13, n.2, p.123-8, 2002. 

SPENCER, P. et al. Molecular structure of acid-etched dentin smear layers – in 

situ study. Journal of Dental Research, v.80, n.9, p. 1802-7, 2001. 

STERRETT, J. D. et al. Dentin demineralization: The effects of citric acid 

concentration and application time. Journal Of Clinical Periodontology, v.20, 

366-70, 1993. 

STEWART, G; KAPSIMALAS, P.; RAPPAPORT, H. EDTA and urea peroxide 

for root canal preparation. Journal of America Dentist Association, v.78, n.2, 

p.335-8, 1969. 

TAKEDA F. H. et al. A comparative study of the removal of smear layer by three 

endodontic irrigants and two types of laser. International Endodontic Journal, 

v.32, n.1, p. 32-9, 1999. 

TAKEDA, F. H. et al. Effect of Er:YAG laser treatment on the root canal walls of 

human teeth: an SEM study. Endodontic Dental Traumatology, v.14, n.6, p. 

270-3, 1998. 

TASMAN, F. et al. Surface tension of root canal irrigants. 

Journal of Endodontics, v.26, n.10, p. 586-7, 2000. 

TAY, F. R.; PASHLEY, D. H. Aggressivness of comtemporary self-etching 

systems. I: Depht of penetration beyond dentin smear layers. Dental Materials, 

v.17, p. 296-08, 2001). 

TEIXEIRA, C. S.; FELIPPE, M. C. S.; FELIPPE, W. T. The effect of application 

time of EDTA and NaOCl on intracanal smear layer removal: an SEM analysis. 

International Endodontic Journal, v. 38, p. 285-90, 2005. 

TEWFIK, H. M. et al. Structural and functional changes in root dentin following 

exposure to KTP/532 laser. Journal of Endodontics, v.19, n.10, p. 492-497, 

1993. 

DBD
PUC-Rio - Certificação Digital Nº 0421064/CA



 144 

 

TIDMARSH, B. Acid-cleansed and resin-sealed root canals. Journal of 

Endodontics, v.4, p. 117-21, 1978. 

TIMPAWAT, S.; VONGSAVAN, N.; MESSER H. H. Effect of removal of the 

smear layer on apical microleakage., v.27, n.5, p. 351-3, 2001. 

TORABINEJAD, M. et al. Clinical implications of the smear layer in 

endodontics: A review. Oral Surgery, Oral Medicine, Oral Pathology and 

Endodontics, v.94, p.658-66, 2002. 

TORABINEJAD, M. et al. The effect of various concentrations of sodium 

hypochlorite on the ability of MTAD to remove the smear layer. Journal of 

Endodontics, v.29, n.4, p.233-9, 2003. 

TORABINEJAD, M. SHABAHANG, S. BAHJRI, K. The effect of various 

concentrations of sodium hypochlorite on the ability of mtad to remove the smear 

layer. Journal of Endodontics, v.31, n.3, p.171-6, 2005. 

VERDELIS, K. et al. Effect of chelating agents on the molecular composition and 

extent of decalcification at cervical, middle and apical root dentin locations. 

Endodontic Dental Traumatology, v.15, p. 164-70, 1999. 

VOJINOVIC, O.; NYBORGH, H.; BRANNSTRÖM, M. Acid treatment of 

cavities under resin fillings: Bacterial growth in dentinal tubules and pulpal 

reactions. Journal of Dental Research, v.52, p. 1189-93, 1973. 

VON DER FEHR, F.; Nygaard-ØSTBY, B. Effect of EDTAC an sulfuric acid on 

root canal dentine. Oral Surgery, Oral Medicine, Oral Pathology and 

Endodontics, v.16, p.199-205, 1963. 

WAYMAN, B. et al. Citric and lactic acids root canals irrigants in vitro. Journal 

of Endodontics, v.5, n.9, p. 258-65, 1979. 

WEST, N. X.; HUGHES, J. A. ADDY, M. The effect of pH on the erosion of 

dentine and enamel by dietary acids in vitro. Journal of Oral Rehabilitation. v. 

28, p. 860-4, 2001. 

WHITE, R. R.; GOLDMAN, M.; LIN, P. The influence of the smeared layer upon 

dentinal tubule penetration by plastic filling materials. Journal of Endodontics, 

v.10, p. 558-62, 1984. 

DBD
PUC-Rio - Certificação Digital Nº 0421064/CA



 145 

 

WILLIAMS, S.; GOLDMAN, M. Penetrability of the smeared layer by a strain of 

Proteus vulgaris. Journal of Endodontics v.11, p. 385-8, 1985. 

YAMADA, R. et al. A scanning electron microscopic comparison of a high 

volume final flush with several irrigating solutions: Part 3. Journal of 

Endodontics, v.9, n.44, p. 137-42, 1983. 

YAMAGUCHI, N. et al. Root canal irrigation with acid solution. Journal of 

Endodontics, v.22, p. 27-29, 1996. 

YAMASHITA, J. C. et al. Scanning electron microscopic study of the cleaning 

ability of chlorhexidine as root-canal irrigant. International Endodontic 

Journal, v.36, p. 391-4, 2003. 

ZEHNDER, M. et al. Reducing Surface Tension in Endodontic Chelator Solutions 

Has No Effect on Their Ability to Remove Calcium from Instrumented Root 

Canals. Journal of Endodontics, v.31, n.8, p. 590-2, 2005. 

ZEHNDER, M. Root Canal Irrigants. Journal of Endodontics, v.32, n.5, p. 389-

98, 2006. 

ZHANG, W; TORABINEJAD, M. LI, Y. Evaluation of cytotoxicity of MTAD 

using the MTT-tetrazolium method, Journal of Endodontics, v.29, n.10, p. 654-

7, 2003. 

DBD
PUC-Rio - Certificação Digital Nº 0421064/CA




