CLASSICAL LITERATURE SEMINAR #13

DATE: 09 November 2006

TOPIC: Endodontic Armamentarium and Materials -- PART 1

Root Canal Instruments

Engine Driven Instruments

Sonic / Ultrasonic Instruments

Gutta-Percha

Sealers

Temporary Materials

CHAIRPERSON: LCDR GNAU

SEMINAR OBJECTIVE: Each resident should acquire an in depth knowledge of the armamentarium and materials used in endodontics.  A basic understanding of the physical, chemical and biological properties of the materials is necessary to use them effectively and efficiently in the practice of endodontics.

MAIN POINTS: At the conclusion of the seminar, each resident should: 

MP #1 -relate the physical differences between the instruments used in cleaning and shaping the root canal system.

MP #2 -understand how different instruments are manufactured.

MP #3 -demonstrate the operating principles of sonic and ultrasonic systems.

MP #4 -understand the physical and chemical differences of the filling materials, sealers and temporary restorations used in endodontics.

MP #5  - be able to synthesize a rationale for the choice and use of instruments and materials which are part of the practice of endodontics.

GENERAL READINGS:  All residents should review and be prepared to discuss the following text and literature references.

Ingle JL, Himel VT, Hawrish, CE, Glickman GN, Serene T, Rosenberg PA, Buchanan LS, West JD, Ruddle CJ, Camp JH, Roane JB, Cecchini CM. In: Ingle JI, Bakland LK, eds. Endodontics. 5th ed. Hamilton: BC Decker Inc, 2002;473-98,540-54.

Ingle JL, Newton CW, West JD, Gutmann JL, Glickman GN, Korzon BH, Martin H. Obturation of the radicular space: materials used in obturation and temporary coronal filling materials. In: Ingle JI, Bakland LK, eds. Endodontics. 5th ed. Hamilton: BC Decker Inc, 2002;575-87,649-51.

Krell KV. Endodontic instruments. In: Walton RE, Torabinejad M, eds. Principles and practice of endodontics. 3rd ed. Philadelphia: W.B. Saunders Company, 2002;151-65.

Messer HH, Wilson PR. Preparation for restoration and temporization. In: Walton RE, Torabinejad M, eds. Principles and practice of endodontics. 3nd ed. Philadelphia: W.B. Saunders Company, 2002;268-81.

Himel VT, McSpadden JT, Goodis HE. Instruments, materials and devices. In: Cohen S, Hargreaves KM, eds. Pathways of the pulp. 9th ed. St Louis: Mosby, Inc., 2006;233-89.

Adamian S. Selection of an ideal endodontic sealer. Special Report. Naval Postgraduate Dental School, Bethesda, MD. April 2000.

Kosakoski ED. Nickel-titanium in endodontics. Special Report. Naval Dental School, Bethesda, MD. March 1996.

Moss HD. Glass ionomer cements: their role in endodontics. Special Report. Naval Dental School, Bethesda, MD. February 1998.

______________________________________________________________________________

Balto H. An assessment of microbial coronal leakage of temporary filling materials in endodontically treated teeth. J Endod 2002;28:762-4.

Beltes P, Koulaouzidou E, Kotoula V, Kortsaris AH. In vitro evaluation of cytotoxicity of calcium hydroxide-based root canal sealers. Endod Dent Traumatol 1995;11:245-9. 

Brown RC, Jackson CR, Skidmore AE. An evaluation of apical leakage of a glass ionomer root canal sealer. J Endod 1994;20:288-91.

Camps JJ, Pertot WJ. Relationship between file size and stiffness of stainless steel instruments. Endod Dent Traumatol 1994;10:260-3.

Camps JJ, Pertot WJ. Torsional and stiffness properties of nickel-titanium K files. Int Endod J 1995;28:239-43.

Cormier CJ, von Fraunhofer JA, Chamberlain JH. A comparison of endodontic file quality and file dimensions. J Endod 1988;14:138-42.

Economides N, Kotsaki-Kovatsi VP, Poulopoulos A, Kolokuris I, Rozos G, Shore R. Experimental study of the biocompatability of four root canal sealers and their influence on the zinc and calcium content of several tissues. J Endod 1995;21:122-7.

Felt RA, Moser JB, Heuer MA. Flute design of endodontic instruments: its influence on cutting efficiency. J Endod 1982;8:253-9.

Filho IB, Esberard RM, de Toledo Leonardo R, del Rio CE. Microscopic evaluation of three endodontic files pre- and postinstrumentation. J Endod 1998;24:461-4.

Fulkerson MS, Czerw RJ, Donnelly JC. An in vitro evaluation of the sealing ability of super-EBA cement used as a root canal sealer. J Endod 1996;22:13-8.

Goodman A, Schilder H, Aldrich W. The thermomechanical properties of gutta-percha. II. The history and molecular chemistry of gutta-percha. Oral Surg Oral Med Oral Pathol 1974;37:954-61.

Grossman LI. Physical properties of root canal cements. J Endod 1976;2:166-75.

Hamann C, Rodgers PA, Alenius H, Halsey JF, Sullivan K. Cross-reactivity between gutta-percha and natural rubber latex. J Am Dent Assoc 2002;133:1357-67.
Iqbal MK. Nonsurgical ultrasonic endodontic instruments. Dent Clin North Am 2004;48:19-34.

Kolokruis I, Arvanitoyannis I, Robinson C, Blanshard JM. Effect of moisture and aging on gutta-percha. J Endod 1992;18:583-8.

Luebke NH, Brantley WA. Torsional and metallurgical properties of rotary endodontic instruments. II. Stainless steel Gates Glidden drills. J Endod 1991;17:319-23.

Leonardo MR, da Silva LAB, Tanomaru-Filho T, Bonifacio KC, Ito IY. In vitro evaluation of antimicrobial activity of sealers and pastes used in endodontics. J Endod 2000;26:391-4.

Lim KC. Microleakage of intermediate restorative materials. J Endod 1990;16:116-8.

Marciano J, Michailesco P, Charpentier E, Carrera L, Abadie MJ. Thermomechanical analysis of dental gutta-percha. J Endod 1992;18:263-70.

Markowitz K, Moynihan M, Liu M, Kim S. Biologic properties of eugenol and zinc oxide-eugenol. Oral Surg Oral Med Oral Pathol 1992;73:729-37.

Mensi M, Salgrarello S, Pinsi G, Piccioni M. Mycetoma of the maxillary sinus: Endodontic and microbiologicl correlations.  Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2004;98:119-23.

Orstavik D. Physical properties of root canal sealers: measurement of flow, working time, and compressive strength. Int Endod J 1983;16:99-101.

Reeh ES, Combe EC. New core and sealer materials for root canal obturation and retrofilling. J Endod 2002;28:520-3.

Schafer E, Tepel J, Hoppe W. Properties of endodontic hand instruments used in rotary motion. Part 2. Instrumentation of curved canals. J Endod 1995;21:493-7.

Schafer E, Tepel J. Relationship between design features of endodontic instruments and their properties. Part 3. Resistence to bending and fracture. J Endod 2001;27:299-303.

Schilder H, Goodman A, Aldrich W. The thermomechanical properties of gutta-percha. I. The compressibility of gutta-percha. Oral Surg Oral Med Oral Pathol 1974;37:946-53.  

Schilder H, Goodman A, Aldrich W. The thermomechanical properties of gutta-percha. III. Determination of phase transition temperatures for gutta-percha. Oral Surg Oral Med Oral Pathol 1974;38:109-14.

Schilder H, Goodman A, Aldrich W. The thermomechanical properties of gutta-percha. V. Volume changes in bulk gutta-percha as a function of temperature and its relationship to molecular phase transformation. Oral Surg Oral Med Oral Pathol 1985;59:285-96.

Senia ES, Marraro RV, Mitchell JL, Lewis AG, Thomas L. Rapid sterilization of gutta-percha cones with 5.25% sodium hypochlorite. J Endod 1974;1:136-40.

Sorin SM, Oliet S, Pearlstein F. Rejuvenation of aged (brittle) endodontic gutta-percha cones. J Endod 1979;5:233-8.

Spangberg L, Pascon EA. The importance of material preparation for the expression of cytotoxicity during in vitro evaluation of biomaterials. J Endod 1988;14:247-50.

Tavares T, Soares J, Silvrira NL. Reaction of rat subcutaneous tissue to implants of gutta- percha for endodontic use. Endod Dent Traumatol 1994;10:174-8.

Tepel J, Schafer E. Endodontic hand instruments: cutting efficiency, instrumentation of curved canals, bending and torsional properties. Endod Dent Traumatol 1997;13:201-10.

Thompson SA. An overview of nickel titanium alloys used in dentistry. Int Endod J 2000;33:297-310.

Webber RT, del Rio CE, Brady JM, Segall RO. Sealing quality of a temporary filling material. Oral Surg Oral Med Oral Pathol 1978;46:123-30.

Yguel-Henry S, Von Stebut J. Cutting efficiency loss of root canal instruments due to bulk plastic deformation, surface damage, and wear. J Endod 1994;20:367-72.

SEMINAR ASSIGNMENTS: All residents should review, prepare abstracts for the assigned articles and be prepared to discuss the following literature references.

LCDR SAITO

Camps JJ, Pertot WJ, Levallois B. Relationship between file size and stiffness of nickel titanium instruments. Endod Dent Traumatol 1995;11:270-3.

McMichen FRS, Pearson G, Rahbaran S, Gulabivala K. A comparative study of selected physical properties of five root-canal sealers. Int Endod J 2003;36:629-35. 

Mickel AK, NguyenTH, Chogle S. Antimicrobial activity of endodontic sealers on enterococcus faecalis. J Endod 2003;29:257-8.

LCDR BLANSCET

Guerisoli DMZ, Marchesan MA, Walmsley AD, Lumley PJ, Pecora JD. Evaluation of smear layer removal by EDTAC and sodium hypochlorite with ultrasonic agitation. Inter Endod J 2002;35:418-21.

Miserendino LJ, Moser JB, Heuer MA, Osetek EM. Cutting efficiency of endodontic instruments. Part I: a quantitative comparison of the tip and fluted regions. J Endod 1985;11:435-41.

Rowan MB, Nicholls JI, Steiner J. Torsional properties of stainless steel and nickel-titanium endodontic files. J Endod 1996;22:341-5.

Seto BG, Nicholls JI, Harrington GW. Torsional properties of twisted and machined endodontic files. J Endod 1990;16:355-60.

LT JACK

Marciano J, Michailesco P, Abadie MJ. Stereochemical structure characterization of dental gutta-percha. J Endod 1993;19:31-4.

Seiler KB. An evaluation of glass ionomer-based restorative materials as temporary restorations in endodontics. 2006; Jan-Feb:33-6.

Tepel J, Schafer E, Hoppe W. Properties of endodontic hand instruments used in rotary motion. Part 3. Resistance to bending and fracture. J Endod 1997;23:141-5.

Zinelis S, Magnissalis EA, Margelos J, Lambrianidis T. Clinical relevance of standardization of endodontic files dimensions according to the ISO 3630-1 specification. J Endod 2002;28:367-70.

LT JOHN

Costa GE, Johnson LD, Hamilton RG. Cross-reactivity studies of gutta-percha, gutta-balata, and natural rubber latex (Hevea brasiliensis). J Endod 2001;27:584-7.

Giardino L, Pontieri F, Savoldi E, Tallarigo F. Aspergillus mycetoma of the maxillary sinus secondary to overfilling of a root canal. J Endod 2006;32:692-4.

Kazemi R, Safavi K, Spangberg L. Assessment of marginal stability of an interim restorative endodontic material. Oral Surg Oral Med Oral Pathol 1994;78:788-96.

Luebke NH, Brantley WA. Physical dimensions and torsional properties of rotary endodontic instruments. I. Gates Glidden drills. J Endod 1990;16:438-41.

LT HORAN

Friedman CE, Sandrick  JL, Heuer MA, Rapp GW. Composition and mechanical  properties of gutta-percha endodontic filling materials. J Dent Res 1975;54:921-5.

Fuss Z, Charniaque O, Pilo R, Weiss E. Effect of various mixing rations on antibacterial properties and hardness of endodontic sealers. J Endod 2000;26:519-22.

Siqueira JF, Goncalves RB. Antibacterial activities of root canal sealers against selected anaerobic bacteria. J Endod 1996;22:79-80.

Tepel J, Schafer E, Hoppe W. Properties of endodontic hand instruments used in rotary motion. Part 1. Cutting efficiency. J Endod 1995;21:418-21.

LCDR GUISE

Eldeniz AU, Erdemir A, Hadimli HH, Belli S, Erganis O. Assessment of antibacterial activity of endoREZ. Oral Surg Oral Med Oral Pathol Oral radiol endod 2006;102:119-26.

Iqbal M. Nonsurgical ultrasonic endodontic instruments. Dent Clin North Am 2004;48:19-34.

Kazemi RB, Safavi KE, Spangberg LSW. Dimensional changes of endodontic sealers. Oral Surg Oral Med Oral Pathol 1993;76:766-71.

Margelos J, Eliades G, Verdelis C, Palaghias G. Interaction of calcium hydroxide with zinc oxide-eugenol type sealers: a potential clinical problem. J Endod 1997;23:43-8.

LT HAWLEY

Alexandrou GB, Chrissafis K, Vasiliadis LP, Pavlidou E, Polychroniadis EK. SEM observations and differential scanning calorimetric studies of new and sterilized nickel-titanium rotary endodontic instruments. J Endod 2006;32:675-9.

Hilt BR, Cunningham CJ, Shen C, Richards N. Torsional properties of stainless-steel and nickel titanium files after multiple autoclave sterilizations. J Endod 2000;26:76-80.

Mayer T, Eickholz P. Microleakage of temporary restorations after thermocycling and mechanical loading. J Endod 1997;23:320-2.

Wolcott J, Himel VT. Torsional properties of nickel-titanium versus stainless steel endodontic files. J Endod 1997;23:217-20.

LT CHESLER

Barkhorder RA, Stark MM. Sealing ability of intermediate restorations and cavity design used in endodontics. Oral Surg Oral Med Pathol 1990;69:99-101.

Beach C, Calhoun J, Bramwell D, Hutter J,  Miller G. Clinical evaluation of bacterial leakage of endodontic temporary filling materials. J Endod 1996;22:459-62.

Brantley WA, Luebke NH, Luebke FL, Mitchell JC. Performance of engine-driven rotary endodontic instruments with superimposed bending deflection: V. Gates Glidden and Peeso drills. J Endod 1994;20:241-5.

Sousa CJ, Montes CR, Pascon EA, Loyola AM, Versiani MA. Comparison of the intraosseous biocompatibility of AH Plus, EndoREZ, and Epiphany root canal sealers. J Endod 2006;32:656-62. 

SUPPLEMENTAL READINGS:

Previously reviewed in a Classical Literature Seminar :

Schafer, E. Root canal instruments for manual use: a review. Endod Dent Traumatol 1997;13:51-64.  

Waplington M, Lumley PJ, Blunt L. An in vitro investigation into the cutting action of ultrasonic radicular access preparation instruments. Endod Dent Traumatol 2000;16:158-61.

ADDITIONAL READINGS: These papers were previously included in seminar as either General Readings or abstracted articles.  They are retained in this section for historical purposes.  Although it is recommended you review these papers, they will not be discussed during seminar.

Bortnick KL, Steiman HR, Ruskin A. Comparison of nickel-titanium file distortion using electric and air driven handpieces. J Endod 2001;27:57-9.

Camps JJ, Pertot WJ. Machining efficiency of nickel-titanium K-type files in a linear motion. Int Endod J 1995;28:279-84.

De Gee AJ, Wu MK, Wesselink PR. Sealing properties of Ketac-Endo glass ionomer cement and AH26 root canal sealers. Int Endod J 1994;27:239-44.

Goldberg F, Artaza LP, Silvio AD. Apical sealing ability of a new glass ionomer sealer. J Endod 1995;21:498-500.

Hansen SR, Montgomery S. Effect of restoration thickness on the sealing ability of TERM. J Endod 1993;19:448-52.

Holland R, De Souza V. Ability of a new calcium hydroxide root canal filling material to induce hard tissue formation. J Endod 1985;11:535-43.

Kazemi RB, Stenman E, Spangberg LSW. Machining efficiency and wear resistance of nickel-titanium endodontic files. Oral Surg Oral Med Oral Pathol 1996;81:596-602.

Marsicovetere ES, Burgess JO, Clement DJ, de Rio CE. Torsional testing of the lightspeed nickel-titanium instrument system. J Endod 1996;22:681-4.

Marsicovetere ES, Clement DJ, del Rio CE. Morphometric video analysis of the engine-driven nickel-titanium lightspeed instrument system. J Endod 1996;22:231-5.

Miserendino LJ, Brantley WA, Walia HD, Gerstein H. Cutting efficiency of endodontic hand instruments. Part 4. Comparison of hybrid and traditional instrument designs. J Endod 1988;14:451-4.

Namazikhah MS, Sullivan DM. Gutta-percha: a look at the need for sterilization. J Calif Dent Assoc 2000;6:427-32.

Podbielski A, Boeckh C, Haller B. Growth inhibitory activity of gutta-percha points containing root canal medications on common endodontic bacterial pathogens as determined by an optimized quantitative in vitro assay. J Endod 2000;26:398-403.

Siqueira JF, Fraga RC, Garcia PF. Evaluation of sealing ability, pH and flow rate of three calcium hydroxide-based sealers. Endod Dent Traumatol 1995;11:225-8.

Svec TA, Powers JM. The deterioration of rotary nickel-titanium files under controlled conditions. J Endod 2002;28:105-7.

Wildey W, Senia ES, Montgomery S. Another look at root canal instrumentation. Oral Surg Oral Med Oral Pathol 1992;74:499-507.

Zmener O, Speilberg C. Cleaning of endodontic instruments before use. Endod Dent Traumatol 1995;11:10-4.

