
Risk factors contributing to interproximal contact loss between an implant crown and a natural tooth

Introduction

The first report of interproximal contact loss (ICL) between an implant crown 

and adjacent natural tooth was by Gibbard and Zarb in 2002.1 ICL is 

considered a prevalent complication for a tooth abutting an implant 

restoration.2-7 Complications as a result of ICL include increased food 

impaction, adjacent tooth caries, and mucositis.20 Numerous potential causes 

for ICL have been presented with no consensus.2-7 Furthermore, the definition 

of ICL and methodology of evaluating ICL is unclear in the current literature. It 

has been proposed that research is needed to evaluate the many possible 

confounding variables. 8   

Purpose

Interproximal contact loss (ICL) is considered a prevalent complication for a 

tooth abutting an implant restoration. While numerous potential causes for ICL 

have been presented there is no consensus. A review of the current literature 

with a focus on possible risk factors was performed.

Methods

A PubMed search using keywords “implant OR dental implants OR implant 

supported prosthesis AND proximal contact loss OR ICL OR loss of 

interproximal contact OR open contact OR interproximal open contact OR 

adjacent natural teeth” resulted in 81 citations, 9 of which were relevant to the 

focus question. Additional references were culled from the reference lists in 

the identified articles. Systematic Reviews, case series, and case reports were 

reviewed with a focus on causation, association, or correlation.

Results

Conclusion

References

There is a large range of reported prevalence for Interproximal Contact Loss.

ICL is more common when a natural tooth abuts a splinted implant restoration.

ICL is more common on the mesial, as opposed to the distal, of an implant retained 

restoration.

Consensus in the definition and measurement strategies for ICL needs to be established 

to provide standardized terminology and methodology. Potential risk factors such as 

occlusion, restorative material, and tooth contact area need to be investigated.
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Eight Systematic Reviews and 14 Case Series were reviewed. The prevalence 

of ICL has been reported to be as low as 16% and as high as 66%. ICL was 

more common on the mesial side of implants and when a tooth abuts a splinted 

implant restoration. The absence of a uniform definition to accurately describe 

an interproximal (IP) contact and an open IP contact is demonstrated in the 

literature. A lack of standardized measurement strategies that relate to a 

needed consensus definition further exacerbates the broad range of reported 

results regarding ICL.

The lack of controls for almost all the ICL literature makes it difficult to draw 

conclusions and comparisons to unrestored, natural tooth IP contacts and the 

prevalence of ICL in this patient population. As a result, the available studies 

are inadequate to support a causal theory and identify the potential risk factors 

associated with ICL.

1. Gibbard LL, Zarb G. A 5-year prospective study of implant-supported single-tooth replacements. J Can Dent Assoc. 2002;68(2):110-7.

2. Varthis S, Tarnow DP, Randi A. Interproximal open contacts between implant restorations and adjacent teeth. Prevalence - Causes - Possible Solutions. J Prosthodont. 2019 Feb;28(2):e806-10.

3. Greenstein G, Carpentieri J, Cavallaro J. Open contacts adjacent to dental implant restorations: Etiology, incidence, consequences, and correction. J Am Dent Assoc. 2016 Jan;147(1):28-34.

4. Manicone PF, De Angelis P, Rella E, Papetti L, D'Addona A. Proximal contact loss in implant-supported restorations: A systematic review and meta-analysis of prevalence. J Prosthodont. 2022 

Mar;31(3):201-09.

5. Ghasemi S, Oveisi-Oskouei L, Torab A, Salehi-Pourmehr H, Babaloo A, Vahed N, et al. Prevalence of proximal contact loss between implant-supported fixed prosthesis and adjacent teeth and 

associated factors: A systematic review and meta-analysis. J Adv Periodontol Implant Dent. 2022 Nov 12;14(2):119-33.

6. Pang NS, Suh CS, Kim KD, Park W, Jung BY. Prevalence of proximal contact loss between implant-supported fixed prostheses and adjacent natural teeth and its associated factors: a 7-year 

prospective study. Clin Oral Implants Res. 2017 Dec;28(12):1501-8.

7. Oh WS, Oh J, Valcanaia AJ. Open proximal contact with implant-supported fixedprostheses compared with tooth-supported fixed prostheses: A systematic review and meta-analysis. Int J Oral 

Maxillofac Implants. 2020 Nov/Dec;30(6):e99-108.

8. Goldstein G, Goodacre C, Brown MS, Tarnow DP. Proposal regarding potential causes related to certain complications with dental implants and adjacent natural teeth: Physics applied to 

prosthodontics. J Prosthodont. 2024;1-11. https://doi.org/10.1111/jopr.13843

9. Bento VA, Gomes JM, Lemos CA, Limirio JP, Rosa CD, Pellizzer EP. Prevalence of proximal contact loss between implant-supported prostheses and adjacent natural teeth: A systematic review 

and meta-analysis. J Prosthet Dent. 2023 Mar;129(3):404-12.

10. Sheba M, Floriani F, Nimmo A, Ercoli C, Hosney S. Interproximal contact loss between implant restorations and adjacent natural teeth: A systematic review and meta-analysis. J Prosthodont. 

2024;33(4):313-23.

11. Fathi A, Mosharraf R, Ebadian B, Javan M, Isler S, Dezaki SN. Prevalence of proximal contact loss between implant-supported prostheses and adjacent natural teeth: An umbrella review. Eur J 

Dent. 2022 Oct;16(4):742-8.

12. Alqahtani NM, Alqahtani AF, Zarbah MA, Alqahtani SM, Shukla AK, Kulkarni MM. Assessment of PCL between dental implant prosthesis and natural teeth using a digital force analyzer. Technol 

Health Care. 2022;30(6):1435-42.

13. Varthis S, Randi A, Tarnow DP. Prevalence of interproximal open contacts between single-implant restorations and adjacent teeth. Int J Oral Maxillofac Implants. 2016 Sep-Oct;31(5):1089-92.

14. Wei H, Tomotake Y, Nagao K, Ichikawa T. Implant prostheses and adjacent tooth migration: preliminary retrospective survey using 3-dimensional occlusal analysis. Int J Prosthodont. 

2008;21(4):302-4.

15. Koori H, Morimoto K, Tsukiyama Y, Koyano K. Statistical analysis of the diachronic loss of interproximal contact between fixed implant prostheses and adjacent teeth. Int J Prosthodont. 2010 

Nov-Dec;23(6):535-40.

16. Saber A, Chakar C, Mokbel N, Nohra J. Prevalence of interproximal contact loss between implant-supported fixed prostheses and adjacent teeth and its impact on marginal bone loss: A 

retrospective study. Int J Oral Maxillofac Implants. 2020 May/Jun;35(3):625-30.

17. Bompolaki D, Edmondson SA, Katancik JA. Interproximal contact loss between implant-supported restorations and adjacent natural teeth: A retrospective cross-sectional study of 83 restorations 

with an up to 10-year follow-up. J Prosthet Dent. 2022 Mar;127(3):418-24.

18. Ren S, Lin Y, Hu X, Wang Y. Changes in proximal contact tightness between fixed implant prostheses and adjacent teeth: A 1-year prospective study. J Prosthet Dent. 2016 Apr;115(4):437-40.

19. Mehanna S, Habre-Hallage P. Proximal contact alterations between implant-supported restorations and adjacent teeth in the posterior region: A 3-month prospective study. J Clin Exp Dent. 

2021 May 1;13(5):e479-86.

20. French D, Naito M, Linke B. Interproximal contact loss in a retrospective cross-sectional study of 4325 implants: Distribution and incidence and the effect on bone loss and peri-implant soft 

tissue. J Prosthet Dent. 2019 Aug;122(2):108-14.

21. Gasser TJ, Papageorgiou SN, Eliades T, Hämmerle CH, Thoma DS. Interproximal contact loss at implant sites: a retrospective clinical study with a 10-year follow-up. Clin Oral Implants Res. 

2022 May;33(5):482-91.

22. Manicone PF, De Angelis P, Papetti L, Rella E, De Angelis S, D'Addona A. Analysis of proximal contact loss between implant restorations and adjacent teeth: A 10-year retrospective study. Int J 

Periodontics Restorative Dent. 2022 January/February;42(1):113–9.

23. Byun SJ, Heo SM, Ahn SG, Chang M. Analysis of proximal contact loss between implant-supported fixed dental prostheses and adjacent teeth in relation to influential factors and effects. A 

cross-sectional study. Clin Oral Implants Res. 2015 Jun;26(6):709-14.

24. Chen Q, Shi Y, Zhang Z, Song G. A single-center study of a resin inlay dental implant-fixed prosthesis for closing proximal contact loss in 89 patients who underwent 3-year follow-up. Med Sci 

Monit. 2021 Oct 4;27:e933809.

25. Oh SH, Nakano M, Bando E, Keisuke N, Shigemoto S, Jeong JH, et al. Relationship between occlusal tooth contact patterns and tightness of proximal tooth contact. J Oral Rehabil. 2006 

Oct;33(10):749-53.

26. Nishimura M, Chiba M, Ohashi T, Sato M, Shimizu Y, Igarashi K, et al. Periodontal tissue activation by vibration: intermittent stimulation by resonance vibration accelerates experimental tooth 

movement in rats. Am J Orthod Dentofacial Orthop. 2008;133(4):572.

27. Liao Z, Elekdag-Turk S, Turk T, Grove J, Dalci O, Chen J, et al. Computational and clinical investigation on the role of mechanical vibration on orthodontic tooth movement. J Biomech. 

2017;60:57-64.

28. Leethanakul C, Suamphan S, Jitpukdeebodintra S, Thongudomporn U, Charoemratrote C. Vibratory stimulation increases interleukin-1beta secretion during orthodontic tooth movement. Angle 

Orthod. 2016;86(1):74–80.

29. Azeem M, Afzal A, Jawa SA, Haq AU, Khan M, Akram H. Effectiveness of an electric toothbrush as vibration method on orthodontic tooth movement: a split-mouth study. Dent Press J Orthod. 

2019;24(2):49.

30. Jain S, Raghav P, Khera A, et al. Powered toothbrushes: can they be used as a vibratory device for accelerating the rate of orthodontic tooth movement? J Contemp Orthod. 2018;2(4):39-45.

31. Jing D, Xiao J, Li X, Li Y, Zhao Z. The effectiveness of vibrational stimulus to accelerate orthodontic tooth movement: a systematic review. BMC Oral Health. 2017;17(1):143.

Article Arch Ant/Post
Mesial 

Distal

SR vs 

Cement

Material 

IC
RCT

Material 

TC

IC 

splinted

Adjacent 

teeth 

splinted

Opposing 

arch
PH BL

Bento SR Md No M NS NS NS NS NS NS NS NS No

Fathi UR Md NS M NS NS NS NS NS NS NS NS NS

Ghasemi SR No No No No NS No NS No NS No No Yes

Greenstein SR NS NS No No NS NS NS NS NS No NS NS

Manicone SR No No M NS NS No NS No NS NS NS NS

Oh SR No No M No NS No NS No No No NS NS

Sheba SR No NS M No NS NS NS NS NS NS NS NS

Varthis SR Mx Post M No No NS NS NS NS No NS NS

Alqahtani PS NS NS M NS NS No NS NS No No No No

Bompolaki RS No Post M NS NS No NS NS NS NS NS NS

Byun COIR RS No No M NS NS No NS Yes No NS NS NS

Chen PS No No M No No NS NS NS NS NS NS Yes

French RS Md Post M NS NS NS NS No NS NS NS No

Gasser RS No No M NS NS NS NS Yes NS No No No

Koori RS Md No M No No No NS No Yes No NS NS

Manicone CS Md Post M No NS No NS No Yes No No Yes

Mehanna PS No NS No Cement No NS No Yes NS No NS NS

Pang PS Mx NS M NS No No NS No NS No No Yes

Ren PS NS NS M No No NS NS NS NS NS NS NS

Saber RS No Ant M No No NS NS NS NS No NS No

Varthis RS No No M NS NS NS NS NS NS NS NS NS

Wei RS NS NS NS NS NS NS NS NS NS NS NS NS

Key: SR – systematic review, UR – Umbrella Review, PS – prospective study, RS – retrospective 

study, IC- Implant crown, TC - tooth crown, RCT - root canal therapy, PH - Parafunctional habits, 

BL- bone loss
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