1. Bader HI. Treatment planning for implants versus root canal therapy: a contem-
porary dilemma. Implant Dent 2002;11:217-23.

2. Torabinejad M, Goodacre CJ. Endodontic or dental implant therapy: the factors
affecting treatment planning. ] Am Dent Assoc 2006;137:973—7.

3. White SN, Miklus VG, Potter KS, et al. Endodontics and implants, a catalog of ther-
apeutic contrasts. ] Evid Based Dent Pract 2006;6:101-9.

4. Doyle SL, Hodges JS, Pesun 1J, et al. Factors affecting outcomes for single-tooth
implants and endodontic restorations. ] Endod 2007;33:399—402.

5. John V, Chen S, Parashos P. Implant or the natural tooth—a contemporary treat-
ment planning dilemma? Austr Dent ] 2007;52 (suppl):S138—50.

6. Igbal MK, Kim S. A review of factors influencing treatment planning decisions of
single-tooth implants versus preserving natural teeth with nonsurgical endodontic
therapy. ] Endod 2008;34:519-29.

7. Zitzmann NU, Krastl G, Hecker H, et al. Endodontics or implants? A review of deci-
sive criteria and guidelines for single tooth restorations and full arch reconstruc-
tions. Int Endod J 2009;42:757-74.

8. Avila G, Galindo-Moreno P, Soehren S, et al. A novel decision-making process for
tooth retention or extraction. ] Periodontol 2009;80:476-91.

9. Zitzmann NU, Krastl G, Hecker H, et al. Strategic considerations in treatment plan-
ning: deciding when to treat, extract, or replace a questionable tooth. J Prosthet
Dent 2010;104:80-91.

10. Bateman G, Barclay CW, Saunders WP. Dental dilemmas: endodontics or dental
implants? SAD] 2011;66:10—6.

11. Davies §J. The dental implant: first or last option? Dent Update 2013;40:145.

12. Doyle SL, Hodges JS, Pesun IJ, et al. Retrospective cross sectional comparison of
initial nonsurgical endodontic treatment and single-tooth implants. ] Endod 20006;
32:822-7.

13. Torabinejad M, Anderson P, Bader J, et al. Outcomes of root canal treatment and
restoration, implant-supported single crowns, fixed partial dentures, and extrac-
tion without replacement: a systematic review. ] Prosthet Dent 2007;98:285-311.

14. Igbal MK, Kim S. For teeth requiring endodontic treatment, what are the differ-
ences in outcomes of restored endodontically treated teeth compared to
implant-supported restorations? Int J Oral Maxillofac Implants 2007;22 (suppl):
96-116.

15. Torabinejad M, Lozada J, Puterman I, White SN. Endodontic therapy or single tooth
implant? A systematic review. J Calif Dent Assoc 2008;36:429—37.

16. Hannahan JP, Eleazer PD. Comparison of success of implants versus endodonti-
cally treated teeth. ] Endod 2008;34:1302-5.

17. Levin L, Halperin Sternfeld M. Tooth preservation or implant placement: a system-
atic review of long-term tooth and implant survival rates. ] Am Dent Assoc 2013;
144:1119-33.

18. Aquilino SA, Shugars DA, Bader JD, White BA. Ten-year survival rates of teeth adja-
cent to treated and untreated posterior bounded edentulous spaces. ] Prosthet
Dent 2001;85:455—60.

19. Rehmann P, Orbach K, Ferger P, Wostmann B. Treatment outcomes with remov-
able partial dentures: a retrospective analysis. Int J Prosthodont 2013;26:147-50.

20. Moiseiwitsch J, Caplan D. A cost-benefit comparison between single tooth implant

and endodontics. ] Endod 2001;27:235.

Moiseiwitsch J. Do dental implants toll the end of endodontics? Oral Surg Oral Med

Oral Pathol Oral Radiol Endod 2002;93:633—4.

22. Goodacre CJ, Bernal G, Rungcharassaeng K, Kan JY. Clinical complications with
implants and implant prostheses. J Prosthet Dent 2003;90:121-32.

23. Balevi B, Shepperd S. The management of an endodontically abscessed tooth: pa-
tient health state utility, decision-tree and economic analysis. BMC Oral Health
2007;7:17.

24. Pennington MW, Vernazza CR, Shackley P, et al. Evaluation of the cost-effectiveness
of root canal treatment using conventional approaches versus replacement with an
implant. Int Endod J 2009;42:874-83.

25. Christensen GJ. Why are dental implants not used more in the United States? ] Am
Dent Assoc 2012;143:903-5.

26. Vogel R, Smith-Palmer J, Valentine W. Evaluating the health economic implications
and cost-effectiveness of dental implants: a literature review. Int J Oral Maxillofac
Implants 2013;28:343-56.

21.

—_

8 Torabinejad et al. JOE — Volume 41, Number 1, January 2015


http://refhub.elsevier.com/S0099-2399(14)00824-3/sref1
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref1
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref2
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref2
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref3
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref3
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref4
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref4
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref5
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref5
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref6
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref6
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref6
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref7
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref7
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref7
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref8
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref8
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref9
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref9
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref9
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref10
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref10
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref11
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref12
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref12
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref12
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref13
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref13
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref13
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref14
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref14
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref14
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref14
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref15
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref15
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref16
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref16
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref17
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref17
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref17
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref18
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref18
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref18
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref19
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref19
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref20
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref20
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref21
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref21
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref22
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref22
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref23
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref23
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref23
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref24
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref24
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref24
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref25
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref25
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref26
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref26
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref26
cguessaier
Rectangle

cguessaier
Rectangle


Review Article

27.

28.
29.
30.
31

32.

33.

34.

35.

36.
37.

38.

39.
40.

41.

42.
43.
44.

45.

46.

47.

48.

49.

50.
51.

52.

53.

54.

55.

56.

Kim SG, Solomon C. Cost-effectiveness of endodontic molar retreatment compared
with fixed partial dentures and single-tooth implant alternatives. ] Endod 2011;37:
321-5.

Hamedy R, Shakiba B, Fayazi S, et al. Patient-centered endodontic outcomes: a
narrative review. Iran Endod J 2013;8:197-204.

Greenstein G, Cavallaro J, Tarnow D. When to save or extract a tooth in the esthetic
zone: a commentary. Compend Contin Educ Dent 2008;29:136—45.

Berman LH. Endodontic prognosis assessment. Alpha Omegan 2011;104:12—7.
Wuchenich G, Meadows D, Torabinejad M. A comparison between two
root end preparation techniques in human cadavers. ] Endod 1994;20:
279-82.

Hepworth MJ, Friedman S. Treatment outcome of surgical and non-surgical man-
agement of endodontic failures. J Can Dent Assoc 1997;63:364—71.

Tsesis 1, Rosen E, Schwartz-Arad D, Fuss Z. Retrospective evaluation of surgical
endodontic treatment: traditional versus modern technique. J Endod 2006;32:
412-6.

Saunders WP. A prospective clinical study of periradicular surgery using mineral
trioxide aggregate as a root-end filling. J Endod 2008;34:660-5.

Setzer FC, Kohli MR, Shah SB, et al. Outcome of endodontic surgery: a meta-
analysis of the literature, part 2: comparison of endodontic microsurgical tech-
niques with and without the use of higher magnification. J Endod 2012;38:
1-10.

Kim S. Modern endodontic practice: instruments and techniques. Dent Clin North
Am 2004;48:1-9.

Torabinejad M. Clinical applications of mineral trioxide aggregate. Alpha Omegan
2004;97:23-31.

Pichardo MR, George SW, Bergeron BE, et al. Apical leakage of root-end placed
SuperEBA, MTA, and Geristore restorations in human teeth previously stored in
10% formalin. ] Endod 2006;32:956-9.

Kim 8, Kratchman S. Modern endodontic surgery concepts and practice: a review.
J Endod 2006;32:601-23.

Taschieri S, Del Fabbro M, Testori T, et al. Endodontic surgery using 2 different
magnification devices: preliminary results of a randomized controlled study.
J Oral Maxillofac Surg 2006;64:235—42.

Taschieri S, Del Fabbro M, Testori T, et al. Use of a surgical microscope and endo-
scope to maximize the success of periradicular surgery. Pract Proced Aesthet Dent
2000;18:193-8.

Kratchman SI. Endodontic microsurgery. Compend Contin Educ Dent 2007;28:
399—405.

Del Fabbro M, Taschieri S, Lodi G, et al. Magnification devices for endodontic ther-
apy. The Cochrane Database Syst Rev 2009;3:CD005969.

Chong BS, Pitt Ford TR, Hudson MB. A prospective clinical study of mineral
trioxide aggregate and IRM when used as root-end filling materials in endodontic
surgery. 2003. Int Endod J 2009;42:414-20.

Song M, Chung W, Lee ], Kim E. Long-term outcome of the cases classified as suc-
cesses based on short-term follow-up in endodontic microsurgery. ] Endod 2012;
38:1192-6.

Torabinejad M, Corr R, Handysides R, Shabahang S. Outcomes of nonsurgical re-
treatment and endodontic surgery: a systematic review. ] Endod 2009;35:930-7.
Setzer FC, Shah SB, Kohli MR, et al. Outcome of endodontic surgery: a meta-
analysis of the literature—part 1: Comparison of traditional root-end surgery and
endodontic microsurgery. J Endod 2010;36:1757-65.

Creasy JE, Mines P, Sweet M. Surgical trends among endodontists: the results of a
web-based survey. ] Endod 2009;35:30—4.

Igbal MK, Kratchman SI, Guess GM, et al. Microscopic periradicular surgery: peri-
operative predictors for postoperative clinical outcomes and quality of life assess-
ment. ] Endod 2007;33:239—44.

Bader J, Ismail A. Survey of systematic reviews in dentistry. ] Am Dent Assoc 2004;
135:464-73.

Manor Y, Oubaid S, Mardinger O, et al. Characteristics of early versus late implant
failure: a retrospective study. Int J Oral Maxillofac Implants 2009;67:2649—52.
Bax L, Yu L, Ikeda N, et al. Development and validation of MIX: comprehensive free
software for meta-analysis of causal research data. BMC Med Res Methodol 2006;
6:50.

Andersson L, Emami-Kristiansen Z, Hogstrom J. Single-tooth implant treatment in
the anterior region of the maxilla for treatment of tooth loss after trauma: a retro-
spective clinical and interview study. Dent Traumatol 2003;19:126-31.

Bilhan H, Mumcu E, Geckili O, Atalay B. The evaluation of the success of immedi-
ately placed single implants: a retrospective clinical study. Implant Dent 2011;20:
215-25.

Block M, Finger I, Castellon P, Lirettle D. Single tooth immediate provisional resto-
ration of dental implants: technique and early results. ] Oral Maxillofac Surg 2004;
62:1131-8.

Crespi R, Cappare P, Gherlone E. Fresh-socket implants in periapical infected sites
in humans. J Periodontol 2010;81:378-83.

JOE — Volume 41, Number 1, January 2015

57.

59.

60.

61.

62.

03.

04.

05.

60.
67.
08.

09.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

De Bruyn H, Atashkadeh M, Cosyn J, van de Velde T. Clinical outcome and bone
preservation of single TiUnite implants installed with flapless or flap surgery. Clin
Implant Dent Relat Res 2011;13:175-83.

. Finne K, Rompen E, Toljanic J. Three-year prospective multicenter study evaluating

marginal bone levels and soft tissue health around a one-piece implant system. Int
J Oral Maxillofac Implants 2012;27:458—66.

Groisman M, Frossard WM, Ferreira HM, et al. Single-tooth implants in the maxil-
lary incisor region with immediate provisionalization: 2-year prospective study.
Pract Proced Aesthet Dent 2003;15:115-22.

Krennmair G, Schmidinger S, Waldenberger 0. Single-tooth replacement with the
Frialit-2 system: a retrospective clinical analysis of 146 implants. Int J Oral Max-
illofac Implants 2002;17:78-85.

Mangano C, Mangano F, Piattelli A, et al. Prospective clinical evaluation of 307
single-tooth morse taper-connection implants: a multicenter study. Int J Oral Max-
illofac Implants 2010;25:394—400.

Norton MR, Wilson J. Dental implants placed in extraction sites implanted with
bioactive glass: human histology and clinical outcome. Int J Oral Maxillofac
Implants 2002;17:249-57.

Ottoni JM, Oliveira ZF, Mansini R, Cabral AM. Correlation between placement
torque and survival of single-tooth implants. Int J Oral Maxillofac Implants
2005;20:769-76.

Turkyilmaz 1, Avci M, Kuran S, Ozbek EN. A 4-year prospective clinical and
radiological study of maxillary dental implants supporting single-tooth crowns
using early and delayed loading protocols. Clin Implant Dent Relat Res 2007;
9:222-7.

Schropp L, Kostopoulos L, Wenzel A, Isidor F. Clinical and radiographic perfor-
mance of delayed-immediate single-tooth implant placement associated with
peri-implant bone defects. A 2-year prospective, controlled, randomized follow-
up report. ] Clin Periodontol 2005;32:480-7.

Covani U, Crespi R, Cornelini R, Barone A. Immediate implants supporting single
crown restoration: a 4-year prospective study. ] Periodontol 2004;75:982-8.
Dhanrajani PJ, Al-Rafee MA. Single-tooth implant restorations: a retrospective
study. Implant Dent 2005;14:125-30.

Jung UW, Choi JY, Kim CS, et al. Evaluation of mandibular posterior single implants
with two different surfaces: a 5-year comparative study. J Periodontol 2008;79:
1857-03.

Koo KT, Wikesjo UM, Park JY, et al. Evaluation of single-tooth implants in the sec-
ond molar region: a 5-year life-table analysis of a retrospective study. ] Periodontol
2010;81:1242-9.

Mericske-Stern R, Grutter L, Rosch R, Mericske E. Clinical evaluation and pros-
thetic complications of single tooth replacements by non-submerged implants.
Clin Oral Implants Res 2001;12:309-18.

Morris HF, Winkler S, Ochi S. A 48-month multicentric clinical investigation:
implant design and survival. J Oral Implantol 2001;27:180—6.

Romanos GE, Nentwig GH. Single molar replacement with a progressive thread
design implant system: a retrospective clinical report. Int J Oral Maxillofac Im-
plants 2000;15:831-6.

Bianchi AE, Sanfilippo F. Single-tooth replacement by immediate implant and con-
nective tissue graft: a 1-9-year clinical evaluation. Clin Oral Implants Res 2004;15:
269-77.

Doring K, Eisenmann E, Stiller M. Functional and esthetic considerations for
single-tooth Ankylos implant-crowns: 8 years of clinical performance. J Oral
Implantol 2004;30:198-209.

Gotfredsen K. A 10-year prospective study of single tooth implants placed in the
anterior maxilla. Clin Implant Dent Relat Res 2012;14:80—7.

MacDonald K, Pharoah M, Todescan R, Deporter D. Use of sintered porous-
surfaced dental implants to restore single teeth in the maxilla: a 7- to 9-year
follow-up. Int ] Periodontics Restorative Dent 2009;29:191-9.

Misch CE, Misch-Dietsh F, Silc J, et al. Posterior implant single-tooth replacement
and status of adjacent teeth during a 10-year period: a retrospective report.
J Periodontol 2008;79:2378-82.

Pjetursson BE, Karoussis I, Burgin W, et al. Patients’ satisfaction following implant
therapy. A 10-year prospective cohort study. Clin Oral Implants Res 2005;16:
185-93.

Vigolo P, Givani A, Majzoub Z, Cordioli G. Clinical evaluation of small-diameter
implants in single-tooth and multiple-implant restorations: a 7-year retrospective
study. Int J Oral Maxillofac Implants 2004;19:703-9.

Becker W, Goldstein M, Becker BE, et al. Minimally invasive flapless implant
placement: follow-up results from a multicenter study. J Periodontol 2009;
80:347-52.

Norton MR. A short-term clinical evaluation of immediately restored maxillary TiO-
blast single-tooth implants. Int ] Oral Maxillofac Implants 2004;19:274-81.
Sammartino G, Marenzi G, di Lauro AE, Paolantoni G. Aesthetics in oral implantol-
ogy: biological, clinical, surgical, and prosthetic aspects. Implant Dent 2007;16:
54-65.

EMS or Tooth Replacement Using SIs 9


http://refhub.elsevier.com/S0099-2399(14)00824-3/sref27
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref27
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref27
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref28
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref28
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref29
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref29
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref30
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref31
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref31
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref31
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref32
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref32
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref33
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref33
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref33
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref34
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref34
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref35
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref35
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref35
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref35
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref36
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref36
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref37
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref37
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref38
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref38
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref38
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref39
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref39
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref40
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref40
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref40
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref41
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref41
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref41
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref42
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref42
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref43
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref43
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref44
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref44
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref44
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref45
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref45
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref45
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref46
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref46
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref47
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref47
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref47
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref48
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref48
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref49
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref49
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref49
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref50
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref50
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref51
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref51
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref52
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref52
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref52
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref53
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref53
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref53
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref54
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref54
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref54
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref55
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref55
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref55
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref56
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref56
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref57
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref57
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref57
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref58
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref58
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref58
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref59
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref59
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref59
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref60
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref60
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref60
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref61
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref61
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref61
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref62
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref62
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref62
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref63
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref63
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref63
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref64
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref64
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref64
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref64
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref65
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref65
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref65
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref65
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref66
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref66
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref67
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref67
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref68
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref68
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref68
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref69
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref69
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref69
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref70
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref70
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref70
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref71
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref71
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref72
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref72
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref72
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref73
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref73
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref73
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref74
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref74
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref74
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref75
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref75
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref76
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref76
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref76
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref77
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref77
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref77
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref78
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref78
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref78
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref79
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref79
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref79
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref80
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref80
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref80
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref81
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref81
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref82
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref82
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref82

83

84.

85.

80.

87.
88.
89.
90.
91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

10

. Tsirlis AT. Clinical evaluation of immediate loaded upper anterior single implants.
Implant Dent 2005;14:94—103.

Zarone F, Sorrentino R, Vaccaro F, Russo S. Prosthetic treatment of maxillary
lateral incisor agenesis with osseointegrated implants: a 24-39-month prospective
clinical study. Clin Oral Implants Res 2006;17:94-101.

Anner R, Better H, Chaushu G. The clinical effectiveness of 6 mm diameter im-
plants. J Periodontol 2005;76:1013-5.

Calandriello R, Tomatis M. Immediate occlusal loading of single lower molars us-
ing Branemark System(R) Wide Platform TiUnite implants: a 5-year follow-up
report of a prospective clinical multicenter study. Clin Implant Dent Relat Res
2011;13:311-8.

Gibbard LL, Zarb G. A 5-year prospective study of implant-supported single-tooth
replacements. J Can Dent Assoc 2002;68:110-6.

Fugazzotto PA. A retrospective analysis of implants immediately placed in sites with
and without periapical pathology in sixty-four patients. ] Periodontol 2012;83:182-6.
Mayer TM, Hawley CE, Gunsolley JC, Feldman S. The single-tooth implant: a viable
alternative for single-tooth replacement. J Periodontol 2002;73:687-93.
Nentwig GH. Ankylos implant system: concept and clinical application. ] Oral
Implantol 2004;30:171-7.

Prosper L, Gherlone EF, Redaelli S, Quaranta M. Four-year follow-up of larger-
diameter implants placed in fresh extraction sockets using a resorbable membrane
or a resorbable alloplastic material. Int ] Oral Maxillofac Implants 2003;18:856—64.
Wennstrom JL, Ekestubbe A, Grondahl K; et al. Implant-supported single-tooth res-
torations: a 5-year prospective study. J Clin Periodontol 2005;32:567—74.
Zafiropoulos GG, Deli G, Bartee BK, Hoffmann 0. Single-tooth implant placement
and loading in fresh and regenerated extraction sockets. Five-year results: a case
series using two different implant designs. J Periodontol 2010;81:60415.
Calvo-Guirado JL, Gomez-Moreno G, Lopez-Mari L, et al. Crestal bone loss evalu-
ation in osseotite expanded platform implants: a 5-year study. Clin Oral Implants
Res 2011;22:1409-14.

Fugazzotto PA, Beagle JR, Ganeles J, et al. Success and failure rates of 9 mm or
shorter implants in the replacement of missing maxillary molars when restored
with individual crowns: preliminary results 0 to 84 months in function. A retro-
spective study. J Periodontol 2004;75:327-32.

JemtT. Single implants in the anterior maxilla after 15 years of follow-up: comparison
with central implants in the edentulous maxilla. Int J Prosthodont 2008;21:400-8.
Rubinstein RA, Kim S. Long-term follow-up of cases considered healed one year
after apical microsurgery. ] Endod 2002;28:378-83.

Chong BS, Pitt Ford TR, Hudson MB. A prospective clinical study of mineral
trioxide aggregate and IRM when used as root-end filling materials in endodontic
surgery. Int Endod J 2003;36:520—6.

Taschieri S, Del Fabbro M, Testori T, Weinstein R. Microscope versus endoscope
in root-end management: a randomized controlled study. Int J Oral Maxillofac Im-
plants 2008;37:1022—6.

Taschieri S, Del Fabbro M. Endoscopic endodontic microsurgery: 2-year evalua-
tion of healing and functionality. Braz Oral Res 2009;23:23-30.

Taschieri S, Corbella S, Tsesis I, et al. Effect of guided tissue regeneration on the
outcome of surgical endodontic treatment of through-and-through lesions: a retro-
spective study at 4-year follow-up. Oral Maxillofac Surg 2011;15:153-9.

von Arx T, Jensen SS, Hanni S, Friedman S. Five-year longitudinal assessment of the
prognosis of apical microsurgery. J Endod 2012;38:570-9.

Torabinejad et al.

103.

104.

105.

106.

107.
108.
109.

110.

111.
112.

113.

114.
115.
116.
117.
118.
119.
120.

121.

122.

123.

Misch CE, Perel ML, Wang HL, et al. Implant success, survival, and failure: the In-
ternational Congress of Oral Implantologists (ICOI) Pisa Consensus Conference.
Implant Dent 2008;17:5-15.

Albrektsson T, Zarb G, Worthington P, Eriksson AR. The long-term efficacy of
currently used dental implants: a review and proposed criteria of success. Int J
Oral Maxillofac Implants 1986;1:11-25.

Albrektsson T, Isidor F. Consensus report of session IV. In: Lang NP, Karring T, eds.
Proceedings of the 1st European Workshop on Periodontology. London: Quin-
tessence; 1993:365-9.

Buser D, Weber HP, Lang NP. Tissue integration of non-submerged implants.
1-year results of a prospective study with 100 ITI hollow-cylinder and hollow-
screw implants. Clin Oral Implants Res 1990;1:33—40.

Molven O, Halse A, Grung B. Observer strategy and the radiographic classification
of healing after endodontic surgery. Int J Oral Maxillofac Surg 1987;16:432-9.
Andreasen JO, Rud J. Correlation between histology and radiography in the assess-
ment of healing after endodontic surgery. Int J Oral Surg 1972;1:161-73.
Creugers NH, Kreulen CM, Snoek PA, de Kanter RJ. A systematic review of single-
tooth restorations supported by implants. J Dent 2000;28:209—17.

Ray HA, Trope M. Periapical status of endodontically treated teeth in relation to the
technical quality of the root filling and the coronal restoration. Int Endod J 1995;
28:12-8.

Salehrabi R, Rotstein I. Endodontic treatment outcomes in a large patient popula-
tion in the USA: an epidemiological study. ] Endod 2004;30:846—50.

Carr A, Wolfaardt ], Garrett N. Capturing patient benefits of treatment. Int J Oral
Maxillofac Implants 2011;26 (suppl):85-92.

Wannfors K, Smedberg JI. A prospective clinical evaluation of different single-tooth
restoration designs on osseointegrated implants. A 3-year follow-up of Branemark
implants. Clin Oral Implants Res 1999;10:453-8.

Gerritsen AE, Allen PF, Witter DJ, et al. Tooth loss and oral health-related quality of
life: a systematic review and meta-analysis. Health Qual Life Outcomes 2010;8:126.
Okoje VN, Dosumu 00, Alonge TO, Onyeaso C. Tooth loss: are the patients pre-
pared? Niger J Clin Pract 2012;15:172-5.

Saintrain MV, de Souza EH. Impact of tooth loss on the quality of life. Gerodontol-
ogy 2012;29:€632—6.

Hansson P, Sunnegardh-Gronberg K, Bergdahl J, et al. Relationship between nat-
ural teeth and memory in a healthy elderly population. Eur J Oral Sci 2013;121:
333-40.

Alves CC, Neves M. Tapered implants: from indications to advantages. Int J Peri-
odontics Restorative Dent 2009;29:161-7.

Misch CE. The importance of dental implants. Gen Dent 2001;49:38—45.
Karthik K, Sivakumar, Sivaraj, Thangaswamy V. Evaluation of implant success: a re-
view of past and present concepts. J Pharm Bioallied Sci 2013;5(suppl 1):S117-9.
Lindhe ], Meyle J, Group D of European Workshop on Periodontology. Peri-
implant diseases: Consensus Report of the Sixth European Workshop on Periodon-
tology. J Clin Periodontol 2008;35 (suppl):282-5.

Zitzmann NU, Scherrer S, Weiger R, et al. Preferences of dental care providers in
maintaining compromised teeth in relation to their professional status: implants
instead of periodontally involved maxillary molars? Clin Oral Implants Res 2011;
22:143-50.

Junges R, Zitzmann NU, Walter C, Rosing CK. Dental care providers. Clin Oral
Implants Res 2014;25:1027-33.

JOE — Volume 41, Number 1, January 2015


http://refhub.elsevier.com/S0099-2399(14)00824-3/sref83
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref83
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref84
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref84
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref84
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref85
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref85
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref86
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref86
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref86
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref86
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref87
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref87
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref88
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref88
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref89
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref89
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref90
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref90
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref91
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref91
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref91
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref92
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref92
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref93
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref93
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref93
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref94
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref94
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref94
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref95
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref95
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref95
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref95
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref96
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref96
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref97
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref97
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref98
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref98
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref98
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref99
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref99
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref99
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref100
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref100
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref101
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref101
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref101
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref102
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref102
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref103
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref103
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref103
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref104
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref104
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref104
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref105
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref105
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref105
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref106
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref106
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref106
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref107
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref107
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref108
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref108
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref109
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref109
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref110
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref110
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref110
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref111
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref111
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref112
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref112
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref113
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref113
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref113
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref114
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref114
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref115
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref115
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref116
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref116
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref117
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref117
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref117
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref118
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref118
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref119
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref120
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref120
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref121
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref121
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref121
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref122
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref122
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref122
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref122
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref123
http://refhub.elsevier.com/S0099-2399(14)00824-3/sref123

