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DATE: 17 October 2006
TOPIC: Surgical Endodontics I
SEMINAR OBJECTIVE: Each resident should evaluate surgical endodontics as a viable treatment modality in order to provide the endodontist with an acceptable alternative when non-surgical endodontic therapy is contraindicated or not feasible.
 
MAIN POINTS: At the conclusion of the seminar, each resident should:
 
MP #1  -discuss the indications and contraindications for surgical endodontics
 
MP #2  -synthesize treatment plans for endodontic cases requiring surgical intervention
 
MP #3  -relate the anatomical position of tissues and anatomic landmarks present within the surgical field
 
MP #4  -design mucoperiosteal flaps based on procedural, biologic, and anatomic considerations
 
MP #5  -describe the techniques and sequence of procedures used in endodontic surgery
 
MP #6  -discuss the differences between root end filling materials and indications for their 
 

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

 
Cohen ES. Sutures and suturing. In: Cohen ES, ed. Atlas of cosmetic and reconstructive periodontal surgery. 2nd ed. Philadelphia: Lea & Febiger, 1994:9-30.
 
Gutmann JL, Harrison JW.  Surgical endodontics.  Boston: Blackwell Scientific Publications, 1991.
 
Harrison JW. Healing of surgical wounds in oral mucoperiosteal tissues. J Endod 1991;17:401-8.
 
Kim S. Color atlas of microsurgery in endodontics. W.B. Saunders Company. Harcourt Health Sciences Company, 2001.
 
Kim S. Endodontic Microsurgery. In: Cohen S, Burns RC, eds. Pathways of the pulp. 8th ed. St Louis: Mosby, Inc., 2002:683-726.
 
McDonald  NJ, Torabinejad M. Endodontic surgery. In: Walton RE, Torabinejad M. Principles and practice of endodontics. 3rd ed. Philadelphia: W.B. Saunders Company, 2002:424-44.
 
Morrow SG, Rubinstein RA. Endodontic surgery. In: Ingle JI, Bakland LK, eds.  Endodontics. 5th ed. Hamilton, Ontario: BC Decker Inc, 2002:669-745.
 
LeBanc JP. In Peterson LJ, Indresano AT, Marciani RD, Roser SM. eds. Principles of oral and maxillofacial surgery, vol 2. Philadelphia: Lippincott-Raven Publishers, 1997:1041-88.
 
Kenee DM. Dental operating microscope. Special Report. Naval Dental School, Bethesda, Maryland. May 2000.

 
MacIntyre RM. Mineral trioxide aggregate. Special Report. Naval Dental School, Bethesda, Maryland. April 1998.
 
Qader, N. Surgical Hemostasis. Special Report. Naval Postgraduate Dental School, Bethesda , Maryland. May 2001.
 
Stevens, RW. Management of the resected root end. Naval Postgraduate Dental School, Bethesda, Maryland. May 2001.
 
Abedi HR, Bradley LVM, Wilder-Smith P, Torabinejad M. Effects of ultrasonic root-end cavity preparation on the root apex. Oral Surg Oral Med Oral Pathol 1995;80:207-13.
 
Adamo HL, Buruiana R, Schertzer L, Boylan RJ. A comparison of MTA, SuperEBA, composite and amalgam as root-end filling materials using a bacterial microleakage model. Int Endod J 1999;32:197-203.
 
Andelin WE, Browning DF, Hsu GR, Roland DD, Torabinejad M. Microleakage of resected MTA. J Endod 2002;28:573-9.
 
Apaydin ES, Shabahang S, Torabinejad M. Hard-tissue healing after application of fresh or set MTA as root-end-filling material. J Endod 2004;30:21-4.
 
Asgary S, Parirokh M, Eghbal MJ, Brink F. Chemical differences between white and gray mineral trioxide aggregate. J Endod 2005;31:101-103.
 
Beling KL, Marshall JG, Morgan LA, Baumgartner JC. Evaluation of cracks associated with ultrasonic root-end preparation of gutta-percha filled canals. J Endod 1997;23:32326. 
 
Block RM, Lewis RD. Surgical treatment of iatrogenic canal blockages. Oral Surg Oral Med Oral Pathol 1987;63:722-32.
 
Bondra DL, Hartwell GR, MacPherson MG, Portell FR. Leakage in vitro with IRM, high copper amalgam, and EBA cement as retrofilling materials. J Endod 1989;15:157-60.
 
Buckley JA, Ciancio SE, McMullen JA. Efficacy of epinephrine concentration in local anesthesia during periodontal surgery. J Periodontol 1984;55:653-7.
 
Calzonetti KJ, Iwanowski, T, Komorowski R, Friedman, S. Ultrasonic root end cavity preparation assessed by an in situ impression technique. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1998;85:210-5.
 
Cummings GR, Torabinejad M. Effect of systemic doxycycline on alveolar bone loss after periradicular surgery. J Endod 2000;26:325-7.
 
Dorn SO, Gartner AH. Retrograde filling materials: a retrospective success-failure study of amalgam, EBA and IRM. J Endod 1990;16:391-4. 
 
Fitzpatrick EL, Steiman HR. Scanning electron microscopic evaluation of finishing techniques on IRM and EBA retrofillings. J Endod 1997;23:423-7.
 
Frank AL, Glick DH, Patterson SS, Weine FS. Long-term evaluation of surgically placed amalgam fillings. J Endod 1992;18:391-8.
 
Freedman A, Horowitz I. Complications after apicoectomy in maxillary premolar and molar teeth. Int J Oral Maxillofac Surg 1999;28:192-4.
 
Gilheany PA, Figdor D, Tyas MJ. Apical dentin permeability and microleakage associated with root end resection and retrograde filling. J Endod 1994;20:22-6.
 
Gondim E Jr, Figueiredo Almeida de Gomes BP, Ferraz CC, Teixeira, FB, de Souza-Filho FJ. Effect of sonic and ultrasonic retrograde cavity preparation on the integrity of root apices of freshly extracted human teeth: scanning electron microscopy analysis. J Endod 2002;28:646-50.
 
Jeansonne BG, Boggs WS, Lemon RR. Ferric sulfate hemostasis: effect on osseous wound healing. II. With curettage and irrigation. J Endod 1993;19:174-6.
 
Johnson BR. Considerations in the selection of a root-end filling material. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1999;87:398-404.
 
Keiser K, Johnson CC, Tipton DA. Cytotoxicity of mineral trioxide aggregate using human periodontal ligament fibroblasts. J Endod 2000;26:288-91.
 
Lamb EL, Loushine RJ, Weller RN, Kimbrough WF, Pashley DH. Effect of root resection on the apical sealing ability of mineral trioxide aggregate. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2003;95:732-5.
 

Layton CA, Marshall JG, Morgan LA, Baumgartner JC. Evaluation of cracks associated with ultrasonic root-end preparation. J Endod 1996;22:157-60.

 
Lin L, Chance K, Skovlin F, Skribner J, Langeland K. Oroantral communication in periapical surgery of maxillary posterior teeth. J Endod 1985;11:40-4. 
 
Maddalone M, Gagliani M. Periapical endodontic surgery: a 3-year follow-up study. Int Endod J 2003;36:193-198.
 
Mehlhaff  DS, Marshall JG, Baumgartner JC. Comparison of ultrasonic and high-speed-bur root-end preparations using bilaterally matched teeth. J Endod 1997;23:448-52.
 
Moiseiwitsch JR. Avoiding the mental foramen during periapical surgery. J Endod 1995;21:340-2.
 
Morgan LA, Marshall JG. The topography of root ends resected with fissure burs and refined with two types of finishing burs. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1998;85:585-91.
 
O'Connor RP, Hutter JW, Roahen JO. Leakage of amalgam and Super-EBA root end fillings using two preparation techniques and surgical microscopy. J Endod 1995;21:74-8.

 

Rubinstein RA, Kim S. Short-term observation of the results of endodontic surgery with the use of a surgical operation microscope and super-EBA as root-end filling material. J Endod 1999;25:43-8.
 
Rubinstein RA, Kim S. Long-term follow-up of cases considered healed one year after apical microsurgery. J Endod 2002;28:378-83.
 
Rupprecht RD, Horning GM, Nicoll BK, Cohen ME. Prevalence of Dehiscences and fenestrations in modern American skulls. J Periodontol 2001;72:722-9.
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Torabinejad M, Higa RK, McKendry DJ, Pitt-Ford TR. Dye leakage of four root end filling materials: Effects of blood contamination. J Endod 1994;20:159-63.
 
Trope M, Lost C, Schmitz HJ, Friedman S. Healing of apical periodontitis in dogs after apicoectomy and retrofilling with various filling materials. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1996;81:221-8.
 
Vickers FJ, Baumgartner JC, Marshall G. Hemostatic efficacy and cardiovascular effects of agents used during endodontic surgery. J Endod 2002;28:322-3.
 
Vy CH, Baumgartner JC, Marshall JG. Cardiovascular effects and efficacy of a hemostatic agent in periradicular surgery. J Endod 2004;30:379-83.

 
Wallace JA. Transantral endodontic surgery. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1996;82:80-2.
 
Watzek G, Bernhart T, Ulm C. Complications of sinus perforation and their management in endodontics. Dent Clin North Am 1997;41:563-83.
 

Weller RN, Niemczyk SP, Kim S. Incidence and position of the canal isthmus. Part I.  Mesiobuccal root of the maxillary first molar. J Endod 1995;21:380-3.  
 
Wong MEK, Hollinger JO, Pinero GL. Integrated processes responsible for soft tissue healing. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1996;82:475-92.
 

Wright HM, Loushine RJ, Weller RN, Kimbrough WF, Waller J, Pashley DH. Identification of resected root-end dentinal cracks: a comparative study of transillumination and dyes. J Endod 2004;30:712-715.
 
Zhu Q, Safavi KE, Spangberg LSW. Cytotoxic evaluation of root-end filling materials in cultures of human osteoblast-like cells and periodontal ligament cells. J Endod 1999;25:410-2.
 

Zhu Q, Haglund R, Safavi KE, Spangberg LSW. Adhesion of human osteoblasts on root-end filling materials. J Endod 2000;26:404-6.
 

 

SUPPLEMENTAL READINGS:

 
Previously Reviewed in Classical Literature Seminar #7:

 
Phillips JL, Weller RN, Kulild JC. The mental foramen: part 1. Size, orientation and positional relationship to the mandibular second premolar. J Endod 1990;16:221-3.

 
Phillips J, Weller N, Kulild J. The mental foramen: part 2. Radiographic position in relation to the mandibular second premolar. J Endod 1992;18:271-4.
 
Phillips J, Weller N, Kulild J. The mental foramen: part III. Size and position on panoramic radiographs. J Endod 1992;18:383-6.
 
SEMINAR ASSIGNMENTS: All residents should review, prepare abstracts for the assigned articles and be prepared to discuss the following literature references.

 
LCDR BLANSCET
 
Gutman JL. Surgical endodontics:post-surgical care. Endodontic Topics 2005;11:196-205.
 
Lin LM, Gaengler P, Langeland K. Periradicular curretage. Int Endod J 1996;29:220-7.
 
Lindeboom JAH, Frenken JWH, Valkenburg P, van den Akker HP. The role of preoperative prophylactic antibiotic administration in periapical endodontic surgery: a randomized, prospective double-blind placebo-controlled study. Int Endod J 2005;38:877-81. 
 
Wu MK, Wesselink PR. Timeliness and effectiveness in the surgical management of persistent post-treatment periapical pathosis. Endodontic Topics 2005;11;25-31.
 
 
LT JACK

 

Eberhardt JA, Torabinejad M. A computed tomographic study the distances between the maxillary sinus floor and the apices of the maxillary posterior teeth. Oral Surg Oral Med Oral Pathol 1992;73:345-6.
 
Hargreaves KM, Khan A. Surgical preparation: anesthesia & hemostasis. Endodontic Topics 2005;11:32-55.
 
Harrison JW, Jurosky KA. Wound healing in the tissues of the periodontium following periradicular surgery. I. The incisional wound. J Endod 1991;17:425-35.
 
Saunders WP. Considerations in the revision of previous surgical procedures. Endodontic Topics 2005;11206-18.
 
 
LT JOHN

 
Friedman S. The prognosis and expected outcome of apical surgery. Endodontic Topics 2005;11:219-62.
 
Harrison JW, Jurosky KA. Wound healing in the tissues of the periodontium following periradicular surgery. II. The dissectional wound. J Endod 1991;17:544-52.
Rubinstein R. Magnification and illumination in apical surgery. Endodontic Topics 2005;11:56-77.
 
Sunderland S. The anatomy and physiology of nerve injury. Muscle&Nerve 1990;13:771-784.
 
 
LT HORAN

 

Chong BS, Pitt Ford TR. Postoperative pain after root-end resection and filling. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2005;100:762-6.
 
Saidon J, He J, Zhu Q, Safavi K, Spangberg LSW. Cell and tissue reactions to mineral trioxide aggregate and Portland cement. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2003;95:483-9.
 
Velvart P, Peters CI, Peters OA. Soft tissue management: flap design, incision, tissue elevation, and tissue retraction. Endodontic Topics 2005;11:78-97.
 
Wood DL, Hoag PM, Donnenfeld OW, Rosenfeld LD. Alveolar crest reduction following full and partial thickness flaps. J Periodontol 1972;43:141-4.
 
 

LCDR GUISE
 
Taschieri S, Del Fabbro M, Francetti L, Testori T. Effect of root-end resection and root-end filling on apical leakage in the presence of core-carrier root canal obturation. Int Endod J 2004;37:477-82.
 
Harrison JW, Jurosky KA. Wound healing in the tissues of the periodontium following periradicular surgery. III. The osseous excisional wound. J Endod 1992;18:76-81.
 
Hoskinson AE. Hard tissue management: osseous access, curettage, biopsy and root isolation. Endodontic Topics 2005;11:98-113.
 
Valois CRA, Costa ED. Influence of the thickness of mineral trioxide aggregate on sealing ability of root-end fillings in vitro. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2004;97:108-11.
 
LCDR GNAU

 

Bonson S, Jeansonne BG, Lallier TE. Root-end filling materials alter fibroblast differentiation. J Dent Res 2004;83:408-13.
 
Chong BS, Pitt Ford TR. Root-end filling materials: rationale and tissue response. Endodontic Topics 2005;11:114-30.
 
Maltezos C, Glickman G, Ezzo P, He J. Comparison of the sealing of resilon, ProRoot MTA, and Super-EBA as root-end filling materials: a bacterial leakage study. J Endod 2006;32:324-7.
 
**  Prepare a short written and oral report describing the maxillary and mandibular anatomical landmarks (maxillary sinus, mental foramen, mandibular canal, etc.) that are of concern when performing endodontic surgery.
 
 
LT HAWLEY
 
Baek SH, Plenk H, Kim S. Periapical tissue responses and cementum regeneration with amalgam, Super EBA, and MTA as root-end filling materials. J Endod 2005;31:444-9.
 
Lee YL, Lee BS, Lin FH, Lin AY, Lan WH, Lin CP. Effects of physiological environments on the hydration behavior of mineral trioxide aggregate. Biomaterials 2004;25:787-93.
 
Stropko JJ, Doyon GE, Gutmann JL. Root-end management: resection, cavity preparation, and material placement. Endodontic Topics 2005;11:131-51.
 
** Prepare a short written and oral report describing the anatomy and physiology of the hard and soft tissues (alveolar mucosa, gingiva, alveolar bone, etc.) involved in endodontic surgery.  The use of charts, diagrams, overheads, etc., is strongly encouraged for the oral presentation.  
 
LT CHESLER

 
Craig KR, Harrison JW. Wound healing following demineralization of resected root ends in periradicular surgery. J Endod 1993;19:339-47.
 
Kim s, Kratchman S. Modern endodontic surgery concepts and practice: a review. J Endod 2006;32:601-23.
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Velvart P, Peters CI, Peters OA. Soft tissue management: suturing and wound closure. Endodontic Topics 2005;11:179-95.
 
 
ADDITIONAL READINGS: These papers have appeared in past seminars as general readings or abstracted articles.  They are retained in this category to enhance the seminar, but will not be individually discussed.

 

Carr G. Ultrasonic root end prepartation. Dent Clin North Am 1997;41:541-54.
 
Engel TK, Steiman HR. Preliminary investigation of ultrasonic root end preparation. J Endod 1995; 21:443-5.
 
Flath RK, Hicks ML. Retrograde instrumentation and obturation with new devices. J Endod 1987;13:546-9.
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Gorman MC, Steiman HR, Gartner AH. Scanning electron microscopic evaluation of root-end preparations. J Endod 1995;21:113-7.
 
Gray GJ, Hatton JF, Holtzmann DJ, Jenkins DB, Nielsen CJ. Quality of root-end preparations using ultrasonic and rotary instrumentation in cadavers. J Endod 2000;26:281-3.
 
Gutmann JL, Harrison JW. Posterior endodontic surgery: anatomic considerations and clinical techniques. Int Endod J 1985;18:8-34.
 
Hauman CHJ, Chandler NP, Tong DC. Endodontic implications of the maxillary sinus: a review. Int Endod J 2002;35:127-41.
 
Hsu YY, Kim S. The resected root surface: the issue of canal isthmuses. Dent Clin North Am 1997;41:529-40.
 
Jerome CE, Hill AV. Preventing root tip loss in the maxillary sinus during endodontic surgery. J Endod 1995;21:422-4.
 
Jou Y-T, Pertl C. Is there a best retrograde filling material? Dent Clin North Am 1997;41:555-62.
 
Kim S, Baek S. The microscope and endodontics. Dent Clin North Am 2004;48:11-8.
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Kim S, Rethnam S. Hemostasis in endodontic microsurgery. Dent Clin North Am 1997;41:499-511.
 
Kramper BJ, Kaminski EJ, Osetek EM, Heuer MA. A comparative study of the wound healing of three types of flap design used in periapical surgery. J Endod 1984;10:17-25.
 
Laghios CD, Benson BW, Gutmann JL, Cutler CW. Comparative radiopacity of tetracalcium phosphate and other root-end filling materials. Int Endod J 2000;33:311-5.
 
Lemon RR, Steele PJ, Jeansonne BG. Ferric sulfate hemostasis: effect on osseous wound healing. I. Left in situ for maximum exposure. J Endod 1993;19:170-3.
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McDonald N, Dumsha T. An evaluation of the retrograde apical seal using dentine bonding materials. Int Endod J 1990;23:156-62.  
 
Nedderman TA, Hartwell GR, Portell FR. A comparison of root surfaces following apical root resection with various burs; scanning electron microscopic evaluation. J Endod 1988;14:423-7.
 
Niemczyk SP. Dental operating microscope: surgical and non-surgical use. Laboratory Training Course Syllabus. Naval Postgraduate Dental School, Bethesda.  November 9, 1999.
 
Pantschev A, Carlsson AP, Andersson L. Retrograde root filling with EBA cement or amalgam. A comparative clinical study. Oral Surg Oral Med Oral Pathol 1994;78:101-4.
 
Peters LB, Wesselink PR. Soft tissue management in endodontic surgery. Dent Clin North Am 1997;41:513-28.
 
Rainwater A, Jeansonne BG, Sarkar N. Effects of ultrasonic root-end preparation on microcrack formation and leakage. J Endod 2000;26:72-5.
 
Regan JD, Gutmann JL, Witherspoon DE. Comparison of Diaket and MTA when used as root-end filling materials to support regeneration of the periradicular tissues. Int Endod J 2002;35:840-7.
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Saunders WP, Saunders EM, Gutmann JL. Ultrasonic root-end preparation part 2. Microleakage of EBA root-end fillings. Int Endod J 1994;27:325-9.
 
Schwartz RS, Mauger M, Clement DJ, Walker WA. Mineral trioxide aggregate: a new material for endodontics. Case Reports. J Am Dent Assoc 1999;130:967-75.
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Velvart P, Peters CI. Soft tissue management in endodontic surgery. J Endod 2005;31:4-16.
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Witherspoon DE, Gutmann JL. Haemostasis in periradicular surgery. Int Endod J 1996;29:135-49.

 

Wuchenich G, Meadows D, Torabinejad M. A comparison between two root end preparation techniques in human cadavers. J Endod 1994;20:279-82.

 

Yaccino JM, Walker WA, Carnes DL, Schindler WG. Longitudinal microleakage evaluation of super-EBA as a root-end sealing material. J Endod 1999;25:552-4.
