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1  | INTRODUC TION

Implant placement can be limited by anatomical conditions that may 
be overcome with different solutions: reduced dimension implants, 
surgical bone augmentation procedures or different prosthetic de-
signs. Other systematic reviews have pointed out how major recon-
structions can be effective but need to be carefully applied in cases 

with ideal conditions (Chiapasco, Zaniboni, & Boisco, 2006; Esposito, 
Grusovin, Worthington, & Coulthard, 2006). On the other hand, short 
or tilted implants can be a less invasive and effective procedure, pro-
vided the bone is sufficient for their placement (Del Fabbro, Bellini, 
Romeo, & Francetti, 2012; Zinsli, Sägesser, & Mericske, 2004).

This concept was borrowed from the prosthetic rehabili-
tation of periodontally treated patients, where cantilevered 
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Abstract
Objectives: To investigate in which clinical situations a cantilever fixed implant supported 
restorations can be a treatment alternative and which complications are reported.
Materials and Methods: Two operators screened the literature (MEDLINE, EMBASE) 
and performed a hand search on the main journals dealing with implantology and 
prosthetics until 31 December 2017. Only articles that considered cantilever implant 
fixed restorations with at least 10 patients and with a mean follow- up of at least 
5 year were selected. The outcome variables were survival of implants and prosthe-
sis, mechanical, technical and biological complications, marginal bone loss. The re-
view was performed according to the PRISMA statements. Risk of bias assessment 
was evaluated. Failure and complication rates were analysed using random effect 
Poisson regression models to obtain summary estimate of 5-  and 10- year survival 
and complication rates.
Results: A total of nine papers were selected for partially edentulous patients and 
reported high survival rate of the prosthesis. The estimated survival rate for 
5–10 years was calculated to be 98.4% for the implants and 99.2% for the rehabilita-
tions. Mechanical, technical and biological complications were reported with a cumu-
lative 5–10 years complication rate of 28.66% and 26.57% for the patients and for 
the prosthesis, respectively. Two papers for single implant supporting 2- unit cantile-
ver were not sufficient to draw conclusions.
Conclusions: There is evidence that cantilever can be successful treatment in partially 
edentulous patients. In two adjacent edentulous sites, data are not yet sufficient.
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prosthesis supported by natural teeth was used. Tooth sup-
ported cantilever FPD were reported to have statistically 
higher incidence of failure than non- cantilevered tooth 

supported FPDs (Pjetursson, Bragger, Lang, & Zwahlen, 
2007).

One of the prosthetic alternatives is the use of cantilevered 
prostheses (Implant cantilevered fixed dental prostheses, ICFDP). 
This is an option in anatomical compromised locations, or in pa-
tients that have limited financial means to afford complex treat-
ments. In such design, nor implants nor biomaterials are placed in 
resorbed areas, thus reducing the risk for failures and lowering the 
invasiveness of the treatment. The biomechanical risk of cantilever 
may be that of overloading the rehabilitations, leading to implant 
and/or prosthetic failure. In vitro studies have revealed that higher 
stress to the implant closest to the cantilever extension may be 
concentrated at the marginal bone level and may pose a risk to 
marginal bone loss. (Sertgoz & Guvener, 1996; Stegaroiu, Sato, 

F IGURE  1 Flow chart

TABLE  1 Excluded studies

Cantilever data not 
retrievable

Koller, Pereira- Cenci and Boscato (2016); Ozgur, Kazancioglu, Demirtas, Deger and Ak (2016); Mangano et al. (2014); 
Ekfeldt, Zellmer and Carlsson (2013); Degidi, Nardi and Piattelli (2013); Wittneben et al. (2014); Heschl et al. (2012); 
Ortorp and Jemt (2012); Malo, de Araújo Nobre, Lopes, Moss and Molina (2011); Krennmair, Seemann, Schmidinger, Ewers 
and Piehslinger (2010); Eliasson et al. (2010); Davó (2009); Isaksson, Becktor, Brown, Laurizohn and Isaksson (2009); 
Degidi, Iezzi, Perrotti and Piattelli (2009); Ortorp and Jemt (2009); Gualini, Gualini, Cominelli and Lekholm (2009); Blanes, 
Bernard, Blanes and Belser (2007); Rasmusson, Roos and Bystedt (2005); Hartman and Cochran (2004); Åstrand et al. 
(2004); Attard and Zarb (2004); Ekelund, Lindquist, Carlsson and Jemt (2003); Murphy, Absi, Gregory and Williams (2002); 
Raghoebar, Timmenga, Reintsema, Stegenga and Vissink (2001); Tinsley, Watson and Russell (2001); Brägger, Aeschlimann, 
Bürgin, Hämmerle and Lang (2001); Friberg, Gröndahl, Lekholm and Brånemark (2000); Becker and Kaiser (2000); 
Schwartz- Arad, Gulayev and Chaushu (2000); Arvidson, Bystedt, Frykholm, von Konow and Lothigius (1998); Schwartz- 
Arad and Chaushu (1998); Keller, Tolman and Eckert (1998); Parein, Eckert, Wollan and Keller (1997); Schnitman, Wöhrle, 
Rubenstein, DaSilva and Wang (1997); Jemt and Lekholm (1995); Brånemark, Svensson and van Steenberghe (1995); 
Hemmings, Schmitt and Zarb (1994); Naert, Quirynen, van Steenberghe and Darius (1992); Zarb and Schmitt (1991)

Non- human study Costa, Santos, Nary and Brånemark (2015); Kupeyan and Clayton (2004); McAlarney and Stavropoulos (2000)

Mean follow- up 
<5 years

Correia, Gouveia, Felino, Costa and Almeida (2017); Wang, Judge and Bailey (2016); Tartaglia, Maiorana, Gallo, Codari and 
Sforza (2016); Francetti et al. (2015); Mundt, Heinemann, Schwahn and Biffar (2012); Lee et al. (2011); Francetti, Romeo, 
Corbella, Taschieri and Del Fabbro (2012); Mangano et al. (2011); Lai et al. (2008); Nedir, Bischof, Szmukler- Moncler, Belser 
and Samson (2006); Ibañez et al. (2005); Balshi, Wolfinger and Balshi (2005); Becker (2004); Romeo et al. (2003); 
Engstrand et al. (2003); Ahrén and Kahnberg (2001); Brocard et al. (2000); Eliasson, Palmqvist, Svenson and Sondell 
(2000); Haas, Mendorff- Pouilly, Mailath and Bernhart (1998); Kucey (1997); Gotfredsen (1997); Carlson and Carlsson 
(1994)

Number of 
patients < 10

Deporter, Ogiso, Sohn, Ruljancich and Pharoah (2008); Van Nimwegen et al. (2017); Fischer and Stenberg (2013)

On natural teeth Lam, Botelho and McGrath (2013); Cordaro, Ercoli, Rossini, Torsello and Feng (2005)

Out of topic (no 
cantilever)

Agliardi, Romeo, Panigatti, de Araújo Nobre and Maló (2017); Malo, de Araujo Nobre, Guedes and Almeida (2017); 
Niedermaier et al. (2017); Zanolla et al. (2016); Lee, Kweon, Choi and Kim (2016); Esposito et al. (2016); Cavalli et al. (2016); 
Zhang, Shi, Gu and Lai (2016); Imburgia and Del Fabbro (2015); Ata- Ali et al. (2015); Tealdo et al. (2014); Pettersson and 
Sennerby	(2015);	Ravald,	Dahlgren,	Teiwik	and	Gröndahl	(2013);	Kim	et	al.	(2013);	Al-	Nawas	et	al.	(2012);	Ozkan,	Akoğlu	
and Kulak- Ozkan (2011); Browaeys et al. (2011); Lethaus, Kälber, Petrin, Brandstätter and Weingart (2011); Mura (2012); 
Schrott, Jimenez, Hwang, Fiorellini and Weber (2009); Botticelli, Renzi, Lindhe and Berglundh (2008); Friberg, Raghoebar, 
Grunert, Hobkirk and Tepper (2008); Astrand, Ahlqvist, Gunne and Nilson (2008); Glauser, Zembic, Ruhstaller and 
Windisch (2007); Jaffin, Kolesar, Kumar, Ishikawa and Fiorellini (2007); Romeo, Ghisolfi, Rozza, Chiapasco and Lops (2006); 
Romeo, Lops, et al. (2006); Sullivan, Vincenzi and Feldman (2005); Quirynen et al. (2005); Degidi and Piattelli (2005); 
Vigolo, Givani, Majzoub and Cordioli (2004); Zinsli et al. (2004); Lambrecht, Filippi, Künzel and Schiel (2003); Davis, Packer 
and Watson (2003); Weng et al. (2003); Attard and Zarb (2003); Brosky, Korioth and Hodges (2003); Naert et al. (2002); 
Fortin, Sullivan and Rangert (2002); Wyatt and Zarb (2002); Attard and Zarb (2002); Zarb and Zarb (2002); Ferrigno, 
Laureti, Fanali and Grippaudo (2002); Sullivan, Sherwood and Porter (2001); Ekfeldt et al. (2001); Hellem et al. (2001); 
Merickse- Stern, Aerni, Geering and Buser (2001); Allen, McMillan and Walshaw (2001); Vajdovich and Fazekas (1999); 
Noack, Willer and Hoffmann (1999); Schliephake, Schmelzeisen, Husstedt and Schmidt- Wondera (1999); Chaushu and 
Schwartz- Arad (1999); Makkonen et al. (1997); Zarb and Schmitt (1993)

Same pool of 
patients of other 
article

Cavalli, Corbella, Taschieri and Francetti (2015); Fischer, Stenberg, Hedin and Sennerby (2008)
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Kusakari, & Miyakawa, 1998; Zampelis, Rangert, & Heijl, 2007). By 
contrast, in humans the results of higher stresses on implants re-
main unclear.

Few systematic reviews have been published on the topic in 
the past years, two in 2009 (Aglietta et al., 2009; Zurdo, Romão, 
& Wennström, 2009) and one in 2012 (Romeo & Storelli, 2012). All 
of them considered the outcome of cantilevered prostheses used 
in fixed partial dentures (Partial implant cantilevered fixed dental 
proshesis, PICFDP): the analysis was carried out on papers treating 
the cantilever solution in partial edentulism and mostly in posterior 
areas.

In literature, by contrast, other use of cantilever can be found 
also in fully edentulous cases (full arch implant cantilevered fixed 
dental prosthesis, FAICFDP) and in cases where one implant sup-
ports two teeth (single implant cantilevered fixed dental prosthesis, 
SICFDP) (Aglietta et al., 2012).

The main objective of this systematic review was to assess the 
survival and complication rate of implant supported cantilever fixed 
dental prosthesis (ICFDP) in different clinical situations.

2  | MATERIAL AND METHODS

The present systematic review was designed to report data on full 
arch and partial fixed reconstructions with cantilever. The present 
review is reported according to the PRISMA (Preferred Reporting 
Items Systematic review and Meta- Analyses) statement (Liberati 
et al., 2009; Moher, Liberati, Tetzlaff, & Altman, 2009).

The focused question was: “In what clinical situations and with 
what implant systems are cantilevers a successful treatment mo-
dality?”	 The	 preliminary	 PICO	 assessment	was	 used	 to	 define	 the	
search strategy with the following criteria.

2.1 | Types of participants

Patients who received cantilevered implant supported rehabilitations.

2.2 | Types of interventions

Any rehabilitations that was produced with cantilevered teeth. 
Three different kinds of restorations were investigated: full- arch 
fixed restorations, fixed partial restorations and single implants sup-
porting two- crown restorations.

2.3 | Types of outcome measures

Several variables were considered for analysis:

• Implant survival rate
• Prosthetic survival rate
• Biological complications
• Prosthetic complications (Mechanical and Technical)
• Marginal bone loss

Other variables were searched and described when present: loading 
time of the rehabilitations, reconstruction material, implant system 
used.

2.4 | Types of studies

The present systematic review considered both prospective and ret-
rospective studies, randomized and controlled clinical trials as well 
as cohort studies and case series. Studies had to report data on mini-
mum 10 participants and have a minimum of 5- year follow- up.

2.5 | Search strategy

The English literature was first searched up to July 2017 and a 
second search was carried out up to December 2017. Two elec-
tronic databases were searched: The National Library of Medicine 
(MED-  LINE by PubMed) and EMBASE. The following terms were 
searched in combination: dental implant AND (cantilever or exten-
sion	 or	 “fixed	 dental	 prosthesis”	 or	 “fixed	 partial	 denture”	 or	 “full	
arch”	or	“fixed	complete	restoration”	or	“fixed	complete	prostheses”	
or	“single	implant”	or	“single	tooth”).	Moreover,	the	issues	from	2015	
to July 2017 of the following journals were hand searched: Clinical 

F IGURE  2 Risk of bias graph (partial prostheses)

TABLE  6 Risk of bias summary (single implant)

Clear definition of 
inclusion and 
exclusion criteria

Outcome measure-
ment method 
description

Completeness of 
the outcome data 
reported

Recall 
rate Sample size

Number of surgeon 
involved

De Angelis 
et al. (2017)

+ − + + + ?

Aglietta 
et al. (2012)

+ + + + − ?

Note.	+,	Low	risk	of	bias;	−,	High	risk	of	bias;	?,	moderate	risk	of	bias.
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Oral Implants Research, International Journal of Periodontics and 
Restorative Dentistry, Journal of Periodontology, Journal of Clinical 
Periodontology, International Journal of Oral and Maxillofacial 
Implants, Journal of Prosthetic Dentistry, Journal of Prosthodontics, 
Journal of Oral Rehabilitations. Moreover, the bibliographies of pre-
vious systematic reviews on the topic as well as selected articles 
were thoroughly screened. The aim of the review was to screen the 
literature for papers reporting at least a mean of 5- year follow- up 
data on cantilevered rehabilitations, both in fully edentulous and 
partially edentulous cases.

2.6 | Inclusion criteria

Both retrospective and prospective studies were selected with a 
mean follow- up of a minimum of 5 years and at least 10 rehabilita-
tions. RCTs, Cohort and Case- Control studies on implant supported 
cantilever restorations were considered. The primary outcome was 
prosthetic and implant survival. Secondary outcome was complica-
tion rates (mechanical, technical and biological) and marginal bone 
loss. Moreover, information regarding implant manufacturer and 
abutment characteristics as well as influence of retention (cemented 
or screw retained) was assessed.

2.7 | Exclusion criteria

Papers were not meeting all inclusion criteria. Papers with a less than 
5- year follow- up and/or with less than 10 patients were excluded. 
Letters, narrative reviews, questionnaires and charts were also 
excluded. Studies from which data on selected outcome variables 
could not at all be retrieved or calculated were not considered. Also, 
papers reporting data from the same cohort were excluded, except 
for the one with the longest follow- up.

2.8 | Study selection

The pool of retrieved articles was screened for duplicates by under-
graduate students of the department (Stefano Corti and Elisabetta 
Morfini). All identified titles and abstract were then independently 
screened by two review authors (SS and GP). Full text was obtained 
either for articles meeting the inclusion criteria or for those whose 
abstract presented unclear data. The full texts were then assessed 

by two authors (SS and GP) that defined if the articles were to be 
included or not. Any disagreement was resolved by discussion with 
the other reviewers (ER and MDF).

2.9 | Data extraction

Data were extracted by two review authors (SS and GP) using data 
collection forms. Study setting and design, implant manufacturer 
and data on restorations were extracted. Survival rate of implant and 
prosthesis were extracted or calculated from the original articles. 
Implant survival was considered if the implant was present at the fol-
low- up examination; prosthesis survival was considered if the resto-
ration was present at the follow- up visit without any modifications. 
Prosthesis complications were considered all the events affecting 
the abutment and/or the meso-  and/or the supra- structures’ integ-
rity and were divided into mechanical and technical complications.

Implant/abutment related technical complications were consid-
ered those affecting the integrity of the implant and the abutment 
and were reported in tables as fracture of the implant, abutment 
and screws and abutment loosening. Restoration- related technical 
complications were considered to be those affecting the prosthetic 
rehabilitation: loss of retention (i.e., unscrewing of occlusal screws 
for screw- retained rehabilitations and decementations for cemented 
restorations), veneer chipping, fracture of framework. Biological 
complications comprised peri- implantits and mucositis. Moreover, 
when reported, data on marginal bone loss were also extracted.

When the reported data were unclear, authors contacted by 
emails the corresponding authors and asked for more informations.

2.10 | Risk of bias assessment

The risk of bias assessment for the included trials was performed 
independently by two reviewers (SS and GP), using a purposely de-
signed risk of bias assessment tool with the following domains:
Randomized Studies:
• Random sequence generation method
• Allocation concealment

Comparative Studies:
• Blinding of outcome assessment
• Comparability of control and treatment groups at entry

All Studies:
• Definition of inclusion and exclusion criteria
• Outcome measurement method description
• Completeness of the outcome data reported

Randomized studies were not considered as such if the randomiza-
tion purpose was not the use of cantilever restorations. In that case, 
the study was considered only a prospective study.

Recall rate (it was assumed as low risk if the dropout rate was 
<10%, unclear if it was between 10% and 20%, high risk if it was >20%).

F IGURE  3 Risk of bias graph (single implant)
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Sample size (it was considered low risk if >30 patients were 
treated, high risk if <30 patients were treated).

Number of surgeons involved (it was considered low risk if the 
same surgeon performed all operations, high risk if more than one 
surgeon performed all operations).

Each domain was judged as at low, unclear or high risk of bias 
according to the evaluation criteria as described in the Cochrane 
Handbook for Systematic Reviews of Interventions Version 5.1.0. 
A domain was evaluated as unclear when it was doubtful or not 
specified in the article. Cases of disagreement were resolved by 
discussion.

After judgement was given for each of the above- mentioned do-
mains, studies were grouped into the following categories:

• Low risk of bias (plausible bias unlikely to seriously alter the re-
sults) if all criteria were met

• Moderate risk of bias (plausible bias that raises some doubt about 
the results) if one or more criteria were partly met or were as-
sessed as unclear

• High risk of bias (plausible bias that seriously weakens confidence 
in the results) if one or more criteria were not met.

2.11 | Statistical analysis

Failure and complication rates were calculated by dividing the num-
ber of events (failures or complications) in the numerator by the 
total exposure time (implant, patient or prosthesis- time) in the de-
nominator, similar to previous systematic reviews (Romeo & Storelli, 
2012). Failures and complications were directly extracted from the 
publications, as well as the mean follow- up time. Exposure time was 
calculated by multiplying the mean follow- up time by the number 
of implants or ICFDPs available. The mean follow- up duration was 
directly extracted by the articles, provided by adjunctive informa-
tion by the authors or estimated from the original data. For further 
analysis, the total number of events was considered to be Poisson 
distributed for a given sum of implant exposure years, and Poisson 
regression with a logarithmic link function and total exposure time 
per study as an offset variable was used (Kirkwood & Sterne, 2003). 
Event rates for implants and prostheses were calculated by dividing 
the total number of events by the respective total exposure time in 
years.

Robust standard errors were calculated to obtain 95% con-
fidence intervals of the summary estimates of the event rates. 
To assess heterogeneity of the study- specific event rates, the 
Spearman goodness- of- fit statistics and associated p- value were 
calculated. If the goodness- of- fit p- value was below 0.05, indi-
cating heterogeneity, random effects Poisson regression (with 
Gamma- distributed random effects) was used to obtain a sum-
mary estimate of the event rates. Five-  and 10- year survival and 
complication proportions were estimated through the relationship 
between	event	rate	and	survival	function	S,	S(T)	=	exp(−T	×	event	
rate), assuming constant event rates (Kirkwood & Sterne, 2003). 

Ninety- five per cent confidence intervals (CIs) of the summary 
estimates of the event rates obtained from the Poisson regres-
sion were reported. The 95% CIs for survival probabilities were 
obtained using the 95% confidence limits from the summary event 
rates. All analyses were performed using IBM SPSS Statistics ver-
sion 24 (IBM Corporation, Armonk, NY).

Regarding the reported radiographic bone loss, the mean dif-
ference between implants close to and distant from cantilevers, 
or belonging to non- cantilevered FPDs, and its standard error was 
calculated for each study. Such study- specific differences were 
then meta- analysed using the inverse- variance weighting method. 
Random effects model was used if no heterogeneity among studies 
was detected, otherwise a fixed effects model was chosen, following 
the directions of the Cochrane Handbook for Systematic Reviews 
of Interventions (Version 5.1.0, March 2011). Heterogeneity among 
studies was assessed with Cochran’s test for heterogeneity, with a 
significance threshold of p < 0.1. The quantification of the hetero-
geneity was calculated with I2 statistics. Review Manager 5.3 (The 
Nordic Cochrane Center, The Cochrane Collaboration, Copenhagen, 
Denmark) was used for meta- analysis calculations and plots con-
cerning radiographic peri- implant bone loss.

3  | RESULTS

The electronic search identified a total of 6,926 titles (4386 MEDLINE, 
2540 EMBASE). Another 23 titles were included after manual search. 
After de- duplication a total of 5,336 studies were screened. A total 
of 149 papers underwent full- text analysis (Figure 1). After full- text 
reading, 125 papers were excluded. Reasons for excluding papers 
were mainly follow- up less than 5 years, papers on natural teeth, in 
vitro or non- clinical studies. Also, papers non- clearly reporting data 
on cantilever were excluded. When, after discussion, there was still 
a doubt, authors were contacted by email and asked for better expla-
nations. Reason for exclusion can be found in Table 1. Any disagree-
ment was resolved by discussion. Finally, 24 papers were selected 
and included in the review: 10 papers were selected for the partially 
edentulous and 14 for the fully edentulous cantilevered restora-
tions. In the present review only those concerning partially edentu-
lous cantilevered restorations were considered (Tables 2, 3 and 4).

3.1 | Excluded studies

The main reason for exclusion of the full text is reported in 
Table 1. Out of 125 excluded papers, 54 examined prostheses 
without cantilevers, 39 did not report data about cantilever, 22 
had a follow- up less than 5 years, 3 were non- human studies, 3 
had number of patients less than 10, 2 were about rehabilitations 
on natural teeth, 2 had the same pool of patients as other articles 
with longer follow- up already included in the study. Additional 14 
studies were not considered in the present review because they 
were included in part II (Storelli, Scanferla, Palandrani, Mosca, & 
Romeo, 2017).
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3.2 | Study characteristics

Studies were divided into Fixed Partial Denture (Aglietta et al., 2012; 
Brägger et al., 2005; De Angelis et al., 2017; Eliasson, Eriksson, 
Johansson, & Wennerberg, 2006; Hälg, Schmid, & Hämmerle, 2008; 
Jokstad et al., 2017; Kreissl, Gerds, Muche, Heydecke, & Strub, 
2007; Malo, de Araujo Nobre, & Lopes, 2013; Romeo, Tomasi, Finini, 
Casentini, & Lops, 2009; Wennström et al., 2004) and Single Implant 
supporting two crown (Aglietta et al., 2012; De Angelis et al., 2017). 
Descriptive data regarding the characteristics of included studied 
were reported in Tables 2, 3 and 4.

3.3 | Risk of bias

The risk of bias summary is presented in Table 5 and Figure 2 for 
studies about PCFDP and in Table 6 and Figure 3 for the studies 
about SICFDP.

Among the studies about PCFDP nine were classified as high risk 
of bias (Aglietta et al., 2012; Brägger et al., 2005; De Angelis et al., 
2017; Eliasson et al., 2006; Hälg et al., 2008; Jokstad et al., 2017; 
Kreissl et al., 2007; Romeo et al., 2009; Wennström et al., 2004) and 
one was classified as unclear risk of bias (Malo et al., 2013).

Both studies about SICFDP were classified as high risk of bias 
(Aglietta et al., 2012; De Angelis et al., 2017).

3.4 | Fixed partial rehabilitations

Nine papers were found to be suitable for fixed partial denture anal-
ysis (Aglietta et al., 2012; Brägger et al., 2005; Eliasson et al., 2006; 

Hälg et al., 2008; Jokstad et al., 2017; Kreissl et al., 2007; Malo et al., 
2013; Romeo et al., 2009; Wennström et al., 2004). One additional 
study (De Angelis et al., 2017) was included in the single implant 
analysis but was excluded from the fixed partial denture since less 
that 10 patients with ICFDP were treated. Five retrospective and 
four prospective studies were selected: A total of 739 implants 
supporting 376 rehabilitations in 349 patients were followed for at 
least 5 years (range 5–17.5). Thirteen implants failed as leading to 10 
failed rehabilitations. The estimated survival rate for 5–10 years was 
calculated to be 98.9% for the implants and 98.2% for the rehabilita-
tions (Table 7). Prospective studies reported a 5–10 years survival 
rate of 98.93% (96.5, 100, 4% CI) and 96.6% (95.19; 101.1, 95% CI) 
at implant and prosthesis level, respectively. Retrospective studies 
reported 5–10 years survival rate of 98.85% (88.4; 101.1, 95% CI) 
and 99.0% (86.65, 106.0, 95% CI) at implant and prosthesis level, 
respectively.

A total of 142 complications (mechanical, technical and biologi-
cal) were reported with a cumulative 5–10 years complication rate of 
28.66% (19.56, 55.26, 95% CI) and 26.57% (17.96, 49.24, 95% CI) for 
the patients and for the prosthesis, respectively (Table 8).

Mechanical complications were reported in 7 studies with a total 
of 544 implants and 215 rehabilitations (Table 9). Three implant frac-
tures were documented with a cumulative 5–10 years complications 
rate	of	0.31%	(−0.97;	3.11).	Five	cases	of	abutment	screw	fracture	
were documented with a 5–10 years complications rate of 1.57% 
(−0.05;	3.29).

Technical complications were reported in eight studies 
(Table 10). Six studies reported on screw retained restorations 
(160 restorations followed for 5–17.5 years with 16 cases of 

TABLE  10 Technical complications: veneer fractures and decementation/screw loosening (partial prostheses)

Study
No. of ICFDPs available for 
the analysis (patients)

Mean 
follow- up 
time (years)

Total 
ICFDPs 
exposure 
time

No. of 
veneer 
fractures

Estimated rate of veneer 
fractures (per 100 patients/
year)

No. of cemented ICFDPs available  
for loss of retention analysis

Total cemented 
ICFDPs exposure 
time

No. of cases of 
loss of 
retention

Estimated rate of 
loss of retention 
(per 100 ICFDP 
year)

No. of screw- retained 
ICFDPs available for 
screw loosening analysis

Total 
screw- retained 
ICFDPs 
exposure time

No. of cases 
of screw 
loosening

Estimated rate of screw loosening (per 100 
screw- retained ICFDP year)

Romeo et al. (2009) 59 (45) 8 472 17 4.72 46 368 3 0.83 13 104 0 0

Kreissl et al. (2007) 23 (20) 5 115 8 8.00 0 NA NA NA 23 115 5 4.35

Brägger et al. (2005) 18 (14) 9.4 169.2 1 0.76 13 122.2 2 1.64 5 47 0 0

Wennström et al. (2004) 24 (24) 5 120 1 0.83 0 NA NA NA 24 120 2 1.67

Cumulative 5- year 
complication rate 
prospective studies

18.97%	(−9.79,	45.58) 5.10%	(−19.92,	
32.18)

9.07%	(−8.81,	23.85)

Jokstad et al. (2017) 24 (24) 17.5 420 4 0.95 0 NA NA NA 24 420 2 0.48

Malo et al. (2013) 119 (113) 5 595 29 5.13 NR NE NR NE NR NE 13 NE

Aglietta et al. (2012) 21 (21) 5.5 115.5 NR NE NR NE NR NE NR NE NR NE

Hälg et al. (2008) 17 (17) 5 85 4 4.71 17 85 1 1.18 0 NA NA NA

Eliasson et al. (2006) 71 (71) 9.8 695.8 5 0.72 0 NA NA NA 71 695.8 7 1.01

Cumulative 5- year 
complication rate 
retrospective studies

11.99%	(−4.44,	33.21) 5.88% 4.03%	(−13.13,	20.54)

Total 5- year complication 
rate Summary estimate 
(95% CI)*

13.93% (4.52, 27.76) 5.22% (0.94, 
11.15)

5.33%	(−2.39,	14.89)

Test for heterogeneity p < 0.75 for veneers fractures, p = 0.01 for loss of retention, p = 0.06 for screw loosening.
CI: confidence interval; ICFDPs: implant- supported, cantilever- fixed dental prostheses; NA: not applicable; NE: not estimable; NR: not reported.
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screw loosening), with a cumulative 5–10 years complications 
rate	 of	 5.33%	 (−2.39;	 14.89).	 Three	 studies	 reported	 on	 ce-
mented restorations (76 restorations followed for 5–9.4 years 
with 6 cases of decementation) with a cumulative 5–10 years 
complications rate of 5.22% (0.94; 11.15). Eight studies (328 
rehabilitations followed for 5–17.5 years) reported 69 cases of 
veneer fractures with a cumulative 5–10 years complications 
rate of 13.93% (4.52; 27.76). Six studies reported 0 framework 
fractures (201 rehabilitations followed for 5–17.5 years) with 
a cumulative 5–10 years complications rate of 0%.

Biological complications were reported in four studies (Table 11). 
No study reported on mucositis, instead the data retrieved from four 
studies showed that peri- implantitis has a cumulative 5–10 years 
complication	rate	of	3.68%	(−4.84,	13.78)	for	the	implants	and	6.06%	
(−9.53,	24.93)	for	the	prosthesis	(95%	CI).

MBL was reported in 5 studies with a range from 0.25 to 1.84 mm 
and	an	estimated	MBL	after	5	years	of	0.68	mm	(−0.15,	1.52,	CI	95%)	
(Table 7).

Three studies (Aglietta et al., 2012; Hälg et al., 2008; Wennström 
et al., 2004) reported on MBL of implants near to the cantilever and 
distant from the cantilever. The Forest Plot (Figure 4) reported a 
summary	estimated	mean	difference	in	bone	loss	per	year	of	−0.03	
(−0.24,	 0.17,	 CI	 95%).	 The	 result	 was	 not	 statistically	 significant	
(p = 0.75).

In three studies rehabilitations were supported by Branemark 
system implants (387 implants and 214 rehabilitations), in four stud-
ies rehabilitations were supported by Straumann dental implants 
system (225 implants and 115 rehabilitations) and the remaining two 
studies by 3i Osseotite (61 implants and 23 rehabilitations), Astra 

Tech Dental Implant System (66 implants and 24 rehabilitations) 
(Table 3).

3.5 | Single implant supporting two crowns

Two papers were selected and reported in Table 4, follow- up ranged 
from 6.5 to 13.6 years (Aglietta et al., 2012; De Angelis et al., 2017). 
Both studies were retrospective. Three additional studies already 
included in this review in PICFDP were excluded from the SICFDP 
analysis. Romeo et al. (2009) had less than 10 patients treated with 
single implants, Hälg et al. (2008) and Malo et al. (2013) had a mean 
follow- up for SICFDP < 5 years.

A total of 44 prosthesis supported by 44 implants in 42 patients 
were analysed. All the rehabilitations supported monolateral cantile-
vers, 10 distal and 34 mesial. Both studies included either maxillary 
or mandibular rehabilitations.

Both studies reported on implants and prosthetic failure. 
Three implants out of 44 and 4 prosthesis out of 44 failed. Two 
implants were lost due to severe per- implantitis, one due to 
implant fracture. Two prostheses failed due to screw fracture, 
two due to abutment fracture. The estimated 5–10 years sur-
vival rate was calculated to be 97.80% (69.85–125.8) and 97.05% 
(59.57–134.5) for the implants and the prosthesis, respectively 
(Table 12).

In the paper by Aglietta et al. (2012) data regarding mechanical, 
technical and biological complications were not reported.

In the study by De Angelis et al. (2017) mechanical, technical 
and biological complications were reported: four prostheses failed 
due to abutment or screw fractures, two and two, respectively. The 

TABLE  10 Technical complications: veneer fractures and decementation/screw loosening (partial prostheses)

Study
No. of ICFDPs available for 
the analysis (patients)

Mean 
follow- up 
time (years)

Total 
ICFDPs 
exposure 
time

No. of 
veneer 
fractures

Estimated rate of veneer 
fractures (per 100 patients/
year)

No. of cemented ICFDPs available  
for loss of retention analysis

Total cemented 
ICFDPs exposure 
time

No. of cases of 
loss of 
retention

Estimated rate of 
loss of retention 
(per 100 ICFDP 
year)

No. of screw- retained 
ICFDPs available for 
screw loosening analysis

Total 
screw- retained 
ICFDPs 
exposure time

No. of cases 
of screw 
loosening

Estimated rate of screw loosening (per 100 
screw- retained ICFDP year)

Romeo et al. (2009) 59 (45) 8 472 17 4.72 46 368 3 0.83 13 104 0 0

Kreissl et al. (2007) 23 (20) 5 115 8 8.00 0 NA NA NA 23 115 5 4.35

Brägger et al. (2005) 18 (14) 9.4 169.2 1 0.76 13 122.2 2 1.64 5 47 0 0

Wennström et al. (2004) 24 (24) 5 120 1 0.83 0 NA NA NA 24 120 2 1.67

Cumulative 5- year 
complication rate 
prospective studies

18.97%	(−9.79,	45.58) 5.10%	(−19.92,	
32.18)

9.07%	(−8.81,	23.85)

Jokstad et al. (2017) 24 (24) 17.5 420 4 0.95 0 NA NA NA 24 420 2 0.48

Malo et al. (2013) 119 (113) 5 595 29 5.13 NR NE NR NE NR NE 13 NE

Aglietta et al. (2012) 21 (21) 5.5 115.5 NR NE NR NE NR NE NR NE NR NE

Hälg et al. (2008) 17 (17) 5 85 4 4.71 17 85 1 1.18 0 NA NA NA

Eliasson et al. (2006) 71 (71) 9.8 695.8 5 0.72 0 NA NA NA 71 695.8 7 1.01

Cumulative 5- year 
complication rate 
retrospective studies

11.99%	(−4.44,	33.21) 5.88% 4.03%	(−13.13,	20.54)

Total 5- year complication 
rate Summary estimate 
(95% CI)*

13.93% (4.52, 27.76) 5.22% (0.94, 
11.15)

5.33%	(−2.39,	14.89)

Test for heterogeneity p < 0.75 for veneers fractures, p = 0.01 for loss of retention, p = 0.06 for screw loosening.
CI: confidence interval; ICFDPs: implant- supported, cantilever- fixed dental prostheses; NA: not applicable; NE: not estimable; NR: not reported.
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study reported on 16 cemented and 9 screw retained restorations, 
followed for 10–18 years, with 5 veneer fractures, 2 unscrewed 
prostheses, 6 decemented prostheses. Two cases of perimplantitis 
and eight cases of mucositis were reported.

Marginal bone loss was reported in both studies with a range 
from 0.1 to 2.5 mm.

In one study rehabilitations were supported by Winsix Implants 
(25 implants and 25 rehabilitations), in one study rehabilitations 
were supported by Straumann Dental Implants System (19 implants 
and 19 rehabilitations).

4  | DISCUSSION

The focused question of the present review was “In what clini-
cal situations and with what implant systems are cantilever a suc-
cessful	treatment	modality?”	Both	retrospective	and	prospective	
studies were selected, with a minimum follow- up of 5 years and 
at least 10 patients. Fully edentulous situations treated with im-
plant supported fixed reconstructions with cantilever (FAICFDP) 
were considered and reported in part II (Storelli, 2018). Partially, 
edentulous patients were divided into cases where one implant 
was supporting two teeth (SICFDP) and cases of two or more im-
plants were supporting cantilevered prosthesis (PICFDP). A total 
of 25 papers were selected, of which 14 for the fully edentulous 
and 11 for the partially edentulous (9 PICFDP and 2 SICFDP). The 
screening phase was quite complicated by the fact that several 
papers did not specifically report on cantilever but were show-
ing images and radiographs of cantilevered rehabilitations. Several 
emails were sent to the authors but the answer was quite scarce 
and very few authors were able to help in retrieving additional 
data for this review.

4.1 | Fixed partial rehabilitations

In this systematic review, five retrospective and four prospec-
tive studies were selected: a total of 739 implants supporting 376 
rehabilitations in 349 patients were followed for at least 5 years 
(range 5–17.5). The estimated survival rate after 5–10 years was 
calculated to be 98.4% for the implants and 99.2% for the rehabili-
tations. A previous systematic review focused on PICFDP (Romeo 
& Storelli, 2012) reported an estimated survival rate of prospec-
tive and retrospective studies of 95.4% and 98.2% for the reha-
bilitations. Another systematic review (Pjetursson, Thoma, Jung, 
Zwahlen, & Zembic, 2012) assessed the survival rate of cantilevered 

and non- cantilevered partial rehabilitations: the survival rate of 
the prostheses was calculated to be 95.4% at 5 years. The survival 
rate of PICFDP rehabilitations appears to be similar to that of non- 
cantilevered restorations.

Complications of PICFDP were calculated to be in the present 
review at 5–10 years to be 26.6% for the rehabilitations. This is in 
agreement with the review of Pjetursson et al. (2012) which as-
sessed that the success rate (i.e., the complications free patients) 
were 66.4% at 5 years. Although many complications can be consid-
ered as minor, it must be stressed the fact that these complications 
indeed occur and must be accounted for. Among the complications, 
implant fracture and peri- implantitis can be considered two major 
ones. In the current review, three implant fractures were docu-
mented with a cumulative 5–10 years complications rate of 0.31% 
(−0.97;	3.11).	Pjetursson	et	al.	(2012)	calculated	that	the	cumulative	
incidence of implant fractures was 0.5% at 5 years. Although a small 
figure, this incident needs to be addressed by clinician and manu-
facturers. In partially edentulous sites ceramic was the most used 
veering material. This choice is probably due to the aesthetic results 
that dental technician can obtain with ceramics. The chipping rate 
evaluated in the present paper was 18.9% in prospective studies 
and 11.9% in retrospective studies with follow- up ranging from 5 to 
17 years. Resin veneering was reported only in two included studies. 
In a previous review, Ceramic chipping in implant supported fixed 
partial denture was calculated to be 8.8% at 5 years, while resin frac-
tures were up to 15.7% at 5 years (Pjetursson et al., 2007).

In the current review, no studies reported on mucositis, while the 
data retrieved from four studies showed that peri- implantitis has a 
cumulative 5–10 years complication rate of 6.06% for the prosthesis. 
In Pjetursson review (2012), the cumulative rate of biological com-
plications after 5 years for implant supported fixed partial dentures 
was 8.5%.

In the current review, MBL was reported in 5 studies with a range 
from 0.25 to 1.84 mm and a calculated estimated MBL after 5 years 
of	0.54	mm	(−0.15,	1.52,	CI	95%).

The summary estimated mean difference in bone loss between 
implants close to and distant from cantilevers (reported in three 
studies	 only)	 is	 −0.03	mm	 per	 year	 (−0.24,	 0.17,	 CI	 95%,	 p: 0.75). 
Similar results were obtained from Aglietta et al. (2009) and Romeo 
and Storelli (2012), their review reported a summary estimate mean 
difference in bone loss per year of 0.033 (0.02–0.087, CI 95%, p: 
0.14). All the authors reported that there is no statistically significant 
difference in bone loss between implants close to and distant from 
cantilevers.

F IGURE  4 Marginal bone loss for PICFDP
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4.2 | Single implant supporting two crowns

In this systematic review, two retrospective studies were selected: a 
total of 44 implants supporting 44 rehabilitations in 42 patients were 
followed for at least 5 years (range 5–17.5). Estimated survival rate 
after 5–10 years was 97.80%(69.85;125.8) for implants and 97.05 
(59.57; 134.5) for the rehabilitations. Romeo et al. (2009) analysed 
less than 10 cases of single implant supporting cantilevered pros-
theses and was therefore excluded, as well as Hälg et al. (2008) and 
Malo et al. (2013), whose mean follow- ups were less than 5 years.

In a recent systematic review (Van Nimwegen, Raghoebar, Tymstra, 
Vissink, & Meijer, 2017), single implant supporting two crowns were 
analysed. The review included five studies with a mean follow- up 
<5 years, none of which met the inclusion criteria in the present re-
view. Survival rate ranged from 96.6% to 100% up to 3 years. In the 
present review, not enough data were retrieved about prosthetic and 
biological complications. Therefore, no conclusion can be drawn at the 
moment concerning complications in these clinical situations.

One limitation of the present review was that studies with dif-
ferent designs (both retrospective and prospective studies) were se-
lected and analysed together. This was done in order to consider the 
widest possible amount of data available for analysis but might have 
contributed to increase heterogeneity of the datasets.

5  | CONCLUSIONS

On the basis of the present review, it is possible to acknowledge the 
use of cantilevered rehabilitations in partially edentulous patients. 
Implant- supported restorations with cantilever appear to be able to 
provide a high survival rate of the restorations in partially edentu-
lous patients. Complications single implant supporting 2- unit can-
tilever appear to have scarce evidence concerning the survival and 
rate of complications.

ORCID

Stefano Storelli  http://orcid.org/0000-0002-7412-0596 

R E FE R E N C E S

Agliardi, E. L., Romeo, D., Panigatti, S., de Araújo Nobre, M., & Maló, P. 
(2017). Immediate full- arch rehabilitation of the severely atrophic 
maxilla supported by zygomatic implants: A prospective clinical study 
with minimum follow- up of 6 years. International Journal of Oral and 
Maxillofacial Surgery, 46(12), 1592–1599. https://doi.org/10.1016/j.
ijom.2017.05.023

Aglietta, M., Iorio Siciliano, V., Blasi, A., Sculean, A., Brägger, U., Lang, 
N. P., & Salvi, G. E. (2012). Clinical and radiographic changes at 
implants supporting single- unit crowns (SCs) and fixed dental 
prostheses (FDPs) with one cantilever extension. A retrospective 
study. Clinical Oral Implants Research, 23(5), 550–555. https://doi.
org/10.1111/j.1600-0501.2011.02391.x

Aglietta,	M.,	Siciliano,	V.	I.,	Zwahlen,	M.,	Bra	g̈ger,	U.,	Pjetursson,	B.	E.,	
Lang, N. P., & Salvi, G. E. (2009). A systematic review of the survival 

TA
B
LE
 1
2
 

A
nn

ua
l f

ai
lu

re
 ra

te
s 

an
d 

su
rv

iv
al

 o
f i

m
pl

an
ts

/I
C

FD
Ps

 (s
in

gl
e 

im
pl

an
t)

St
ud

y
N

o.
 im

pl
an

ts
/I

CF
D

Ps
 a

va
ila

bl
e 

fo
r 

th
e 

an
al

ys
is

 (p
at

ie
nt

s)
M

ea
n 

fo
llo

w
- u

p 
tim

e 
(y

ea
rs

)
N

o.
 fa

ilu
re

s 
im

pl
an

ts
/I

CF
PD

s
To

ta
l i

m
pl

an
ts

/I
CF

D
Ps

 
ex

po
su

re
 ti

m
e

Es
tim

at
ed

 fa
ilu

re
 ra

te
 (p

er
 1

00
 

im
pl

an
ts

/I
CF

D
Ps

 y
ea

rs
)

Es
tim

at
ed

 im
pl

an
t/

IC
FD

P 
su

rv
iv

al
 

ra
te

 a
ft

er
 5

–1
0 

ye
ar

s

D
e 

A
ng

el
is

 e
t a

l. 
(2

01
7)

25
/2

5 
(2

5)
13

.6
3/

4
34

0
0.

88
/1

.1
8

95
.6

%
/9

4.
1%

A
gl

ie
tt

a 
et

 a
l. 

(2
01

2)
19

/1
9 

(1
7)

6.
5

0/
0

12
3.

5
0.

00
/0

.0
0

10
0%

/1
00

%

To
ta

l S
um

m
ar

y 
es

tim
at

e 
(9

5%
 

C
I)*

97
.8

0 
(6

9.
85

;1
25

.8
)* /9

7.
05

 (5
9.

57
; 

13
4.

5)

IC
FD

Ps
: i

m
pl

an
t-

 su
pp

or
te

d,
 c

an
til

ev
er

- f
ix

ed
 d

en
ta

l p
ro

st
he

se
s.

* Ba
se

d 
on

 ra
nd

om
 e

ff
ec

ts
 P

oi
ss

on
 re

gr
es

si
on

; t
es

t f
or

 h
et

er
og

en
ei

ty
, n

ot
 c

al
cu

la
bl

e.

http://orcid.org/0000-0002-7412-0596
http://orcid.org/0000-0002-7412-0596
https://doi.org/10.1016/j.ijom.2017.05.023
https://doi.org/10.1016/j.ijom.2017.05.023
https://doi.org/10.1111/j.1600-0501.2011.02391.x
https://doi.org/10.1111/j.1600-0501.2011.02391.x


     |  269STORELLI ET aL.

and complication rates of implant supported fixed dental prosthe-
ses with cantilever extensions after an observation period of at least 
5 years. Clinical Oral Implants Research, 20, 441–451. https://doi.
org/10.1111/j.1600-0501.2009.01706.x

Ahrén, S., & Kahnberg, K. E. (2001). The adaptation of implant- 
supported superstructures to the alveolar crest: A follow- up 
of 49 cases. Implant Dentistry, 10(3), 172–177. https://doi.
org/10.1097/00008505-200107000-00006

Allen, P. F., McMillan, A. S., & Walshaw, D. (2001). A patient- based as-
sessment of implant- stabilized and conventional complete den-
tures. The Journal of Prosthetic Dentistry, 85(2), 141–147. https://doi.
org/10.1067/mpr.2001.113214

Al-Nawas, B., Kämmerer, P. W., Morbach, T., Ladwein, C., Wegener, J., 
& Wagner, W. (2012). Ten- year retrospective follow- up study of the 
TiOblast dental implant. Clinical Implant Dentistry and Related Research, 
14(1), 127–134. https://doi.org/10.1111/j.1708-8208.2009.00237.x

Arvidson, K., Bystedt, H., Frykholm, A., von Konow, L., & Lothigius, E. 
(1998). Five- year prospective follow- up report of the Astra Tech 
Dental Implant System in the treatment of edentulous mandi-
bles. Clinical Oral Implants Research, 9(4), 225–234. https://doi.
org/10.1034/j.1600-0501.1998.090403.x

Astrand, P., Ahlqvist, J., Gunne, J., & Nilson, H. (2008). Implant treat-
ment of patients with edentulous jaws: A 20- year follow- up. Clinical 
Implant Dentistry and Related Research, 10(4), 207–217.

Åstrand, P., Engquist, B., Dahlgren, S., Gröndahl, K., Engquist, E., 
& Feldmann, H. (2004). Astra Tech and Brånemark system im-
plants: A 5- year prospective study of marginal bone reac-
tions. Clinical Oral Implants Research, 15, 413–420. https://doi.
org/10.1111/j.1600-0501.2004.01028.x

Ata-Ali, J., Flichy-Fernández, A. J., Alegre-Domingo, T., Ata-Ali, F., 
Palacio, J., & Peñarrocha-Diago, M. (2015). Clinical, microbiologi-
cal, and immunological aspects of healthy versus peri- implantitis 
tissue in full arch reconstruction patients: A prospective cross- 
sectional study. BMC Oral Health, 15, 43. https://doi.org/10.1186/
s12903-015-0031-9

Attard, N., & Zarb, G. A. (2002). Implant prosthodontic management 
of posterior partial edentulism: Long- term follow- up of a prospec-
tive study. The Journal of the Canadian Dental Association, 68(2), 
118–124.

Attard, N. J., & Zarb, G. A. (2003). Implant prosthodontic management 
of partially edentulous patients missing posterior teeth: The Toronto 
experience. The Journal of Prosthetic Dentistry, 89(4), 352–359. 
https://doi.org/10.1067/mpr.2003.91

Attard, N. J., & Zarb, G. A. (2004). Long- term treatment outcomes in 
edentulous patients with implant- fixed prostheses: The Toronto 
study. The International Journal of Prosthodontics, 17(4), 425–433.

Balshi, S. F., Wolfinger, G. J., & Balshi, T. J. (2005). A prospective study 
of immediate functional loading, following the Teeth in a Day pro-
tocol: A case series of 55 consecutive edentulous maxillas. Clinical 
Implant Dentistry and Related Research, 7(1), 24–31. https://doi.
org/10.1111/j.1708-8208.2005.tb00043.x

Becker, C. M. (2004). Cantilever fixed prostheses utilizing dental im-
plants: A 10- year retrospective analysis. Quintessence International, 
35(6), 437–441.

Becker, C. M., & Kaiser, D. A. (2000). Implant- retained cantilever fixed 
prosthesis: Where and when. The Journal of Prosthetic Dentistry, 
84(4), 432–435. https://doi.org/10.1067/mpr.2000.110259

Blanes, R. J., Bernard, J. P., Blanes, Z. M., & Belser, U. C. (2007). A 10- year 
prospective study of ITI dental implants placed in the posterior region. 
I: Clinical and radiographic results. Clinical Oral Implants Research, 
18(6), 699–706. https://doi.org/10.1111/j.1600-0501.2006.01306.x

Botticelli, D., Renzi, A., Lindhe, J., & Berglundh, T. (2008). Implants in 
fresh extraction sockets: A prospective 5- year follow- up clinical 
study. Clinical Oral Implants Research, 19(12), 1226–1232. https://doi.
org/10.1111/j.1600-0501.2008.01620.x

Brägger, U., Aeschlimann, S., Bürgin, W., Hämmerle, C. H., & Lang, N. P. 
(2001). Biological and technical complications and failures with fixed 
partial dentures (FPD) on implants and teeth after four to five years 
of function. Clinical Oral Implants Research, 12(1), 26–34. https://doi.
org/10.1034/j.1600-0501.2001.012001026.x

Brägger, U., Karoussis, I., Persson, R., Pjetursson, B., Salvi, G., & Lang, 
N. (2005). Technical and biological complications/failures with single 
crowns and fixed partial dentures on implants: A 10- year prospective 
cohort study. Clinical Oral Implants Research, 16(3), 326–334. https://
doi.org/10.1111/j.1600-0501.2005.01105.x

Brånemark, P. I., Svensson, B., & van Steenberghe, D. (1995). Ten- year 
survival rates of fixed prostheses on four or six implants ad modum 
Brånemark in full edentulism. Clinical Oral Implants Research, 6(4), 
227–231. https://doi.org/10.1034/j.1600-0501.1995.060405.x

Brocard, D., Barthet, P., Baysse, E., Duffort, J. F., Eller, P., Justumus, P., 
… Brunel, G. (2000). A multicenter report on 1,022 consecutively 
placed ITI implants: A 7- year longitudinal study. International Journal 
of Oral and Maxillofacial Implants, 15(5), 691–700.

Brosky, M. E., Korioth, T. W., & Hodges, J. (2003). The anterior canti-
lever in the implant- supported screw- retained mandibular pros-
thesis. Journal of Prosthetic Dentistry, 89(3), 244–249. https://doi.
org/10.1067/mpr.2003.43

Browaeys, H., Defrancq, J., Dierens, M. C., Miremadi, R., Vandeweghe, S., 
Van de Velde, T., & De Bruyn, H. (2011). A retrospective analysis of 
early and immediately loaded osseotite implants in cross- arch reha-
bilitations in edentulous maxillas and mandibles up to 7 years. Clinical 
Implant Dentistry and Related Research, 15(3), 380–389.

Carlson, B., & Carlsson, G. E. (1994). Prosthodontic complica-
tions in osseointegrated dental implant treatment. International 
Journal of Oral and Maxillofacial Implants, 9(1), 90–94. https://doi.
org/10.1097/00008505-199412000-00012

Cavalli, N., Austoni, C., Corbella, S., Taschieri, S., Barbaro, B., Azzola, F., & 
Francetti, L. (2016). Retrospective analysis of the prevalence of peri- 
implant diseases in non- smoking patients rehabilitated with a fixed 
full- arch restoration, supported by two mesial axial and two distal 
tilted implants. Minerva Stomatologica, 65(3), 164–175.

Cavalli, N., Corbella, S., Taschieri, S., & Francetti, L. (2015). Prevalence of 
Peri- Implant Mucositis and Peri- Implantitis in Patients Treated with 
a Combination of Axial and Tilted Implants Supporting a Complete 
Fixed Denture. ScientificWorldJournal, 2015, 874842. https://doi.
org/10.1155/2015/874842

Chaushu, G., & Schwartz-Arad, D. (1999). Full- arch restoration of the 
jaw with fixed ceramo- metal prosthesis: Late implant placement. 
Journal of Periodontology, 70(1), 90–94. https://doi.org/10.1902/
jop.1999.70.1.90

Chiapasco, M., Zaniboni, M., & Boisco, M. (2006). Augmentation proce-
dures for the rehabilitation of deficient edentulous ridges with oral 
implants. Clinical Oral Implants Research, 17(S2), 136–159. https://doi.
org/10.1111/j.1600-0501.2006.01357.x

Cordaro, L., Ercoli, C., Rossini, C., Torsello, F., & Feng, C. (2005). 
Retrospective evaluation of complete- arch fixed partial den-
tures connecting teeth and implant abutments in patients 
with normal and reduced periodontal support. Journal of 
Prosthetic Dentistry, 94(4), 313–320. https://doi.org/10.1016/j.
prosdent.2005.08.007

Correia, F., Gouveia, S., Felino, A. C., Costa, A. L., & Almeida, R. F. 
(2017). Survival Rate of Dental Implants in Patients with History of 
Periodontal Disease: A Retrospective Cohort Study. International 
Journal of Oral and Maxillofacial Implants, 32(4), 927–934. https://doi.
org/10.11607/jomi.3732

Costa, R. S., Santos, P. A., Nary, H. F., & Brånemark, P. I. (2015). Key 
biomechanical characteristics of complete- arch fixed mandibular 
prostheses supported by three implants developed at P- I Brånemark 
Institute, Bauru. The International Journal of Oral & Maxillofacial 
Implants, 30(6), 1400–1404. https://doi.org/10.11607/jomi.3944

https://doi.org/10.1111/j.1600-0501.2009.01706.x
https://doi.org/10.1111/j.1600-0501.2009.01706.x
https://doi.org/10.1097/00008505-200107000-00006
https://doi.org/10.1097/00008505-200107000-00006
https://doi.org/10.1067/mpr.2001.113214
https://doi.org/10.1067/mpr.2001.113214
https://doi.org/10.1111/j.1708-8208.2009.00237.x
https://doi.org/10.1034/j.1600-0501.1998.090403.x
https://doi.org/10.1034/j.1600-0501.1998.090403.x
https://doi.org/10.1111/j.1600-0501.2004.01028.x
https://doi.org/10.1111/j.1600-0501.2004.01028.x
https://doi.org/10.1186/s12903-015-0031-9
https://doi.org/10.1186/s12903-015-0031-9
https://doi.org/10.1067/mpr.2003.91
https://doi.org/10.1111/j.1708-8208.2005.tb00043.x
https://doi.org/10.1111/j.1708-8208.2005.tb00043.x
https://doi.org/10.1067/mpr.2000.110259
https://doi.org/10.1111/j.1600-0501.2006.01306.x
https://doi.org/10.1111/j.1600-0501.2008.01620.x
https://doi.org/10.1111/j.1600-0501.2008.01620.x
https://doi.org/10.1034/j.1600-0501.2001.012001026.x
https://doi.org/10.1034/j.1600-0501.2001.012001026.x
https://doi.org/10.1111/j.1600-0501.2005.01105.x
https://doi.org/10.1111/j.1600-0501.2005.01105.x
https://doi.org/10.1034/j.1600-0501.1995.060405.x
https://doi.org/10.1067/mpr.2003.43
https://doi.org/10.1067/mpr.2003.43
https://doi.org/10.1097/00008505-199412000-00012
https://doi.org/10.1097/00008505-199412000-00012
https://doi.org/10.1155/2015/874842
https://doi.org/10.1155/2015/874842
https://doi.org/10.1902/jop.1999.70.1.90
https://doi.org/10.1902/jop.1999.70.1.90
https://doi.org/10.1111/j.1600-0501.2006.01357.x
https://doi.org/10.1111/j.1600-0501.2006.01357.x
https://doi.org/10.1016/j.prosdent.2005.08.007
https://doi.org/10.1016/j.prosdent.2005.08.007
https://doi.org/10.11607/jomi.3732
https://doi.org/10.11607/jomi.3732
https://doi.org/10.11607/jomi.3944


270  |     STORELLI ET aL.

Davis, D. M., Packer, M. E., & Watson, R. M. (2003). Maintenance re-
quirements of implant- supported fixed prostheses opposed by 
implant- supported fixed prostheses, natural teeth, or complete 
dentures: A 5- year retrospective study. The International Journal of 
Prosthodontics, 16(5), 521–523.

Davó, R. (2009). Zygomatic implants placed with a two- stage procedure: 
A 5- year retrospective study. European Journal of Oral Implantology, 
2(2), 115–124.

De Angelis, F., Papi, P., Mencio, F., Rosella, D., Di Carlo, S., & Pompa, 
G. (2017). Implant survival and success rates in patients with risk 
factors: Results from a long- term retrospective study with a 10 to 
18 years follow- up. European Review for Medical and Pharmacological 
Sciences, 21(3), 433–437.

Degidi, M., Iezzi, G., Perrotti, V., & Piattelli, A. (2009). Comparative anal-
ysis of immediate functional loading and immediate nonfunctional 
loading to traditional healing periods: A 5- year follow- up of 550 
dental implants. Clinical Implant Dentistry and Related Research, 11(4), 
257–266. https://doi.org/10.1111/j.1708-8208.2008.00117.x

Degidi, M., Nardi, D., & Piattelli, A. (2013). A six- year follow- up of full- arch 
immediate restorations fabricated with an intraoral welding tech-
nique. Implant Dentistry, 22(3), 224–231. https://doi.org/10.1097/
ID.0b013e31829261ed

Degidi, M., & Piattelli, A. (2005). 7- year follow- up of 93 immediately 
loaded titanium dental implants. Journal of Oral Implantology, 31(1), 
25–31. https://doi.org/10.1563/0-730.1

Del Fabbro, M., Bellini, C. M., Romeo, D., & Francetti, L . 
(2012). Tilted Implants for the Rehabilitation of Edentulous 
Jaws: A Systematic Review. Clinical Implant Dentistry 
and Related Research, 14(4), 612–621. https://doi.
org/10.1111/j.1708-8208.2010.00288.x

Deporter, D., Ogiso, B., Sohn, D. S., Ruljancich, K., & Pharoah, M. (2008). 
Ultrashort sintered porous- surfaced dental implants used to replace 
posterior teeth. Journal of Periodontology, 79(7), 1280–1286. https://
doi.org/10.1902/jop.2008.070496

Ekelund, J. A., Lindquist, L. W., Carlsson, G. E., & Jemt, T. (2003). 
Implant treatment in the edentulous mandible: A prospective 
study on Brånemark system implants over more than 20 years. The 
International Journal of Prosthodontics, 16(6), 602–608.

Ekfeldt, A., Christiansson, U., Eriksson, T., Lindén, U., Lundqvist, S., 
Rundcrantz, T., … Billström, C. (2001). A retrospective analy-
sis of factors associated with multiple implant failures in maxil-
lae. Clinical Oral Implants Research, 12(5), 462–467. https://doi.
org/10.1034/j.1600-0501.2001.120505.x

Ekfeldt, A., Zellmer, M., & Carlsson, G. E. (2013). Treatment with implant- 
supported fixed dental prostheses in patients with congenital and ac-
quired neurologic disabilities: A prospective study. The International Journal 
of Prosthodontics, 26(6), 517–524. https://doi.org/10.11607/ijp.3511

Eliasson, A., Eriksson, T., Johansson, A., & Wennerberg, A. (2006). Fixed 
partial prostheses supported by 2 or 3 implants: A retrospective 
study up to 18 years. International Journal of Oral and Maxillofacial 
Implants, 21(4), 567–574.

Eliasson, A., Narby, B., Ekstrand, K., Hirsch, J., Johansson, A., & 
Wennerberg, A. (2010). A 5- year prospective clinical study of sub-
merged and nonsubmerged Paragon system implants in the eden-
tulous mandible. The International Journal of Prosthodontics, 23(3), 
231–238.

Eliasson, A., Palmqvist, S., Svenson, B., & Sondell, K. (2000). Five- year 
results with fixed complete- arch mandibular prostheses supported 
by 4 implants. International Journal of Oral and Maxillofacial Implants, 
15(4), 505–510.

Engstrand, P., Gröndahl, K., Ohrnell, L. O., Nilsson, P., Nannmark, U., & 
Brånemark, P. I. (2003). Prospective follow- up study of 95 patients 
with edentulous mandibles treated according to the Brånemark 
Novum concept. Clinical Implant Dentistry and Related Research, 5(1), 
3–10. https://doi.org/10.1111/j.1708-8208.2003.tb00176.x

Esposito, M., Grusovin, M. G., Worthington, H. V., & Coulthard, P. (2006). 
Interventions for replacing missing teeth: Bone augmentation tech-
niques for dental implant treatment (Review). The Cochrane Database 
of Systematic Reviews, 25, CD003607.

Esposito, M., Maghaireh, H., Pistilli, R., Grusovin, M.G., Lee, S.T., 
Trullenque-Eriksson, A., & Gualini, F. (2016). Dental implants with 
internal versus external connections: 5- year post- loading results 
from a pragmatic multicenter randomised controlled trial. European 
Journal of Oral Implantology, 9Suppl 1(2):129–141.

Ferrigno, N., Laureti, M., Fanali, S., & Grippaudo, G. (2002). A long- 
term follow- up study of non- submerged ITI implants in the treat-
ment of totally edentulous jaws. Part I: Ten- year life table anal-
ysis of a prospective multicenter study with 1286 implants. 
Clinical Oral Implants Research, 13(3), 260–273. https://doi.
org/10.1034/j.1600-0501.2002.130305.x

Fischer, K., & Stenberg, T. (2013). Prospective 10- year cohort study 
based on a randomized, controlled trial (RCT) on implant- supported 
full- arch maxillary prostheses. part II: Prosthetic outcomes and main-
tenance. Clinical Implant Dentistry and Related Research, 15(4), 498–
508. https://doi.org/10.1111/j.1708-8208.2011.00383.x

Fischer, K., Stenberg, T., Hedin, M., & Sennerby, L. (2008). Five- year re-
sults from a randomized, controlled trial on early and delayed load-
ing of implants supporting full- arch prosthesis in the edentulous 
maxilla. Clinical Oral Implants Research, 19(5), 433–441. https://doi.
org/10.1111/j.1600-0501.2007.01510.x

Fortin, Y., Sullivan, R. M., & Rangert, B. R. (2002). The Marius implant 
bridge: Surgical and prosthetic rehabilitation for the completely 
edentulous upper jaw with moderate to severe resorption: A 5- year 
retrospective clinical study. Clinical Implant Dentistry and Related 
Research, 4(2), 69–77. https://doi.org/10.1111/j.1708-8208.2002.
tb00155.x

Francetti, L., Rodolfi, A., Barbaro, B., Taschieri, S., Cavalli, N., & 
Corbella, S. (2015). Implant success rates in full- arch rehabilita-
tions supported by upright and tilted implants: A retrospective in-
vestigation with up to five years of follow- up. Journal of Periodontal 
and Implant Science, 45(6), 210–215. https://doi.org/10.5051/
jpis.2015.45.6.210

Francetti, L., Romeo, D., Corbella, S., Taschieri, S., & Del Fabbro, M. 
(2012). Bone level changes around axial and tilted implants in full- 
arch fixed immediate restorations. Interim results of a prospective 
study. Clinical Implant Dentistry and Related Research, 14(5), 646–654. 
https://doi.org/10.1111/j.1708-8208.2010.00304.x

Friberg, B., Gröndahl, K., Lekholm, U., & Brånemark, P. I. (2000). Long- term 
follow- up of severely atrophic edentulous mandibles reconstructed 
with short Brånemark implants. Clinical Implant Dentistry and Related 
Research, 2(4), 184–189. https://doi.org/10.1111/j.1708-8208.2000.
tb00116.x

Friberg, B., Raghoebar, G. M., Grunert, I., Hobkirk, J. A., & Tepper, G. 
(2008). A 5- year prospective multicenter study on 1- stage smooth- 
surface Brånemark System implants with early loading in edentulous 
mandibles. International Journal of Oral and Maxillofacial Implants, 
23(3), 481–486.

Glauser, R., Zembic, A., Ruhstaller, P., & Windisch, S. (2007). Five- year 
results of implants with an oxidized surface placed predominantly 
in soft quality bone and subjected to immediate occlusal loading. 
Journal of Prosthetic Dentistry, 97(6 Suppl), S59–S68. https://doi.
org/10.1016/S0022-3913(07)60009-2

Gotfredsen, K. (1997). Implant supported overdentures–the Copenhagen 
experience. Journal of Dentistry, 25(Suppl 1), S39–S42. https://doi.
org/10.1016/S0300-5712(97)87699-3

Gualini, F., Gualini, G., Cominelli, R., & Lekholm, U. (2009). Outcome 
of Brånemark Novum implant treatment in edentulous man-
dibles: A retrospective 5- year follow- up study. Clinical Implant 
Dentistry and Related Research, 11(4), 330–337. https://doi.
org/10.1111/j.1708-8208.2008.00118.x

https://doi.org/10.1111/j.1708-8208.2008.00117.x
https://doi.org/10.1097/ID.0b013e31829261ed
https://doi.org/10.1097/ID.0b013e31829261ed
https://doi.org/10.1563/0-730.1
https://doi.org/10.1111/j.1708-8208.2010.00288.x
https://doi.org/10.1111/j.1708-8208.2010.00288.x
https://doi.org/10.1902/jop.2008.070496
https://doi.org/10.1902/jop.2008.070496
https://doi.org/10.1034/j.1600-0501.2001.120505.x
https://doi.org/10.1034/j.1600-0501.2001.120505.x
https://doi.org/10.11607/ijp.3511
https://doi.org/10.1111/j.1708-8208.2003.tb00176.x
https://doi.org/10.1034/j.1600-0501.2002.130305.x
https://doi.org/10.1034/j.1600-0501.2002.130305.x
https://doi.org/10.1111/j.1708-8208.2011.00383.x
https://doi.org/10.1111/j.1600-0501.2007.01510.x
https://doi.org/10.1111/j.1600-0501.2007.01510.x
https://doi.org/10.1111/j.1708-8208.2002.tb00155.x
https://doi.org/10.1111/j.1708-8208.2002.tb00155.x
https://doi.org/10.5051/jpis.2015.45.6.210
https://doi.org/10.5051/jpis.2015.45.6.210
https://doi.org/10.1111/j.1708-8208.2010.00304.x
https://doi.org/10.1111/j.1708-8208.2000.tb00116.x
https://doi.org/10.1111/j.1708-8208.2000.tb00116.x
https://doi.org/10.1016/S0022-3913(07)60009-2
https://doi.org/10.1016/S0022-3913(07)60009-2
https://doi.org/10.1016/S0300-5712(97)87699-3
https://doi.org/10.1016/S0300-5712(97)87699-3
https://doi.org/10.1111/j.1708-8208.2008.00118.x
https://doi.org/10.1111/j.1708-8208.2008.00118.x


     |  271STORELLI ET aL.

Haas, R., Mendorff-Pouilly, N., Mailath, G., & Bernhart, T. (1998). Five- 
year results of maxillary intramobile Zylinder implants. British 
Journal of Oral and Maxillofacial Surgery, 36(2), 123–128. https://doi.
org/10.1016/S0266-4356(98)90180-2

Hälg, G. A., Schmid, J., & Hämmerle, C. H. (2008). Bone level changes at 
implants supporting crowns or fixed partial dentures with or without 
cantilevers. Clinical Oral Implants Research, 19(10), 983–990. https://
doi.org/10.1111/j.1600-0501.2008.01556.x

Hartman, G. A., & Cochran, D. L. (2004). Initial implant position determines 
the magnitude of crestal bone remodeling. Journal of Periodontology, 
75(4), 572–577. https://doi.org/10.1902/jop.2004.75.4.572

Hellem, S., Karlsson, U., Almfeldt, I., Brunell, G., Hamp, S. E., & Astrand, 
P. (2001). Nonsubmerged implants in the treatment of the edentu-
lous lower jaw: A 5- year prospective longitudinal study of ITI hollow 
screws. Clinical Implant Dentistry and Related Research, 3(1), 20–29. 
https://doi.org/10.1111/j.1708-8208.2001.tb00125.x

Hemmings, K. W., Schmitt, A., & Zarb, G. A. (1994). Complications and 
maintenance requirements for fixed prostheses and overdentures 
in the edentulous mandible: A 5- year report. International Journal of 
Oral and Maxillofacial Implants, 9(2), 191–196.

Heschl, A., Payer, M., Platzer, S., Wegscheider, W., Pertl, C., & Lorenzoni, 
M. (2012). Immediate rehabilitation of the edentulous mandible with 
screw type implants: Results after up to 10 years of clinical func-
tion. Clinical Oral Implants Research, 23(10), 1217–1223. https://doi.
org/10.1111/j.1600-0501.2011.02292.x

Ibañez, J. C., Tahhan, M. J., Zamar, J. A., Menendez, A. B., Juaneda, A. 
M., Zamar, N. J., & Monqaut, J. L. (2005). Immediate occlusal load-
ing of double acid- etched surface titanium implants in 41 consec-
utive full- arch cases in the mandible and maxilla: 6-  to 74- month 
results. Journal of Periodontology, 76(11), 1972–1981. https://doi.
org/10.1902/jop.2005.76.11.1972

Imburgia, M., & Del Fabbro, M. (2015). Long- Term Retrospective 
Clinical and Radiographic Follow- up of 205 Brånemark System 
Mk III TiUnite Implants Submitted to Either Immediate or Delayed 
Loading. Implant Dentistry, 24(5), 533–540. https://doi.org/10.1097/
ID.0000000000000265

Isaksson, R., Becktor, J. P., Brown, A., Laurizohn, C., & Isaksson, S. 
(2009). Oral health and oral implant status in edentulous patients 
with implant- supported dental prostheses who are receiving long- 
term nursing care. Gerodontology, 26(4), 245–249. https://doi.
org/10.1111/j.1741-2358.2009.00275.x

Jaffin, R., Kolesar, M., Kumar, A., Ishikawa, S., & Fiorellini, J. (2007). The 
radiographic bone loss pattern adjacent to immediately placed, imme-
diately loaded implants. International Journal of Oral and Maxillofacial 
Implants, 22(2), 187–194.

Jemt, T., & Lekholm, U. (1995). Implant treatment in edentulous maxil-
lae: A 5- year follow- up report on patients with different degrees of 
jaw resorption. International Journal of Oral and Maxillofacial Implants, 
10(3), 303–311.

Jokstad, A., Gussgard, A. M., Fava, J., Lin, M., Shokati, B., Somogyi-
Ganss, E., … Zahran, M. (2017). Benchmarking Outcomes in Implant 
Prosthodontics: Partial Fixed Dental Prostheses and Crowns 
Supported by Implants with a Turned Surface over 10 to 28 Years 
at the University of Toronto. The International Journal of Oral & 
Maxillofacial Implants, 32(4), 880–892. https://doi.org/10.11607/
jomi.5454

Keller, E. E., Tolman, D., & Eckert, S. (1998). Endosseous implant and au-
togenous bone graft reconstruction of mandibular discontinuity: A 
12- year longitudinal study of 31 patients. International Journal of Oral 
and Maxillofacial Implants, 13(6), 767–780.

Kim, S. S., Yeo, I. S., Lee, S. J., Kim, D. J., Jang, B. M., Kim, S. H., & Han, J. 
S. (2013). Clinical use of alumina- toughened zirconia abutments for 
implant- supported restoration: Prospective cohort study of survival 
analysis. Clinical Oral Implants Research, 24(5), 517–522. https://doi.
org/10.1111/j.1600-0501.2011.02413.x

Kirkwood, B. R., & Sterne, J. A. C. (2003). Essential Medical Statistics. 
Oxford, UK: Blackwell Science.

Koller, C. D., Pereira-Cenci, T., & Boscato, N. (2016). Parameters as-
sociated with marginal bone loss around implant after prosthetic 
loading. Brazilian Dental Journal, 27(3), 292–297. https://doi.
org/10.1590/0103-6440201600874

Kreissl, M. E., Gerds, T., Muche, R., Heydecke, G., & Strub, J. R. (2007). 
Technical complications of implant- supported fixed partial dentures 
in partially edentulous cases after an average observation period of 
5 years. Clinical Oral Implants Research, 18(6), 720–726. https://doi.
org/10.1111/j.1600-0501.2007.01414.x

Krennmair, G., Seemann, R., Schmidinger, S., Ewers, R., & Piehslinger, E. 
(2010). Clinical outcome of root- shaped dental implants of various di-
ameters: 5- year results. International Journal of Oral and Maxillofacial 
Implants, 25(2), 357–366.

Kucey, B. K. (1997). Implant placement in prosthodontics practice: A 
five- year retrospective study. Journal of Prosthetic Dentistry, 77(2), 
171–176. https://doi.org/10.1016/S0022-3913(97)70231-2

Kupeyan, H. K., & Clayton, J. A. (2004). The lingual arm cantilever. Journal 
of Prosthetic Dentistry, 92(1), 90–92. https://doi.org/10.1016/j.
prosdent.2004.03.012

Lai, H. C., Zhang, Z. Y., Zhuang, L. F., Wang, F., Liu, X., & Pu, Y. P. (2008). 
Early loading of ITI implants supporting maxillary fixed full- arch pros-
theses. Clinical Oral Implants Research, 19(11), 1129–1134. https://
doi.org/10.1111/j.1600-0501.2008.01563.x

Lam, W. Y., Botelho, M. G., & McGrath, C. P. (2013). Longevity of im-
plant crowns and 2- unit cantilevered resin- bonded bridges. Clinical 
Oral Implants Research, 24(12), 1369–1374. https://doi.org/10.1111/
clr.12034

Lambrecht, J. T., Filippi, A., Künzel, A. R., & Schiel, H. J. (2003). Long- 
term evaluation of submerged and nonsubmerged ITI solid- screw 
titanium implants: A 10- year life table analysis of 468 implants. 
The International Journal of Oral & Maxillofacial Implants, 18(6), 
826–834.

Lee, J. H., Kweon, H. H., Choi, S. H., & Kim, Y. T. (2016). Association be-
tween dental implants in the posterior region and traumatic occlu-
sion in the adjacent premolars: A long- term follow- up clinical and ra-
diographic analysis. Journal of Periodontal and Implant Science, 46(6), 
396–404. https://doi.org/10.5051/jpis.2016.46.6.396

Lee, J. Y., Park, H. J., Kim, J. E., Choi, Y. G., Kim, Y. S., Huh, J. B., & Shin, S. 
W. (2011). A 5- year retrospective clinical study of the Dentium im-
plants. The Journal of Advanced Prosthodontics, 3(4), 229–235. https://
doi.org/10.4047/jap.2011.3.4.229

Lethaus, B., Kälber, J., Petrin, G., Brandstätter, A., & Weingart, D. (2011). 
Early loading of sandblasted and acid- etched titanium implants in the 
edentulous mandible: A prospective 5- year study. The International 
Journal of Oral & Maxillofacial Implants, 26(4), 887–892.

Liberati, A., Altman, D. G., Tetzlaff, J., Mulrow, C., Gøtzsche, P. C., 
Ioannidis, J. P., … Moher, D. (2009). The PRISMA statement for 
reporting systematic reviews and meta- analyses of studies that 
evaluate health care interventions: Explanation and elabora-
tion. Annals of Internal Medicine, 151, W65–W94. https://doi.
org/10.7326/0003-4819-151-4-200908180-00136

Makkonen, T. A., Holmberg, S., Niemi, L., Olsson, C., Tammisalo, T., & 
Peltola, J. (1997). A 5- year prospective clinical study of Astra Tech 
dental implants supporting fixed bridges or overdentures in the 
edentulous mandible. Clinical Oral Implants Research, 8(6), 469–475. 
https://doi.org/10.1034/j.1600-0501.1997.080605.x

Malo, P., de Araujo Nobre, M. A., Guedes, C. M., & Almeida, R. (2017). 
Outcomes of immediate function implant prosthetic restorations 
with mechanical complications: A retrospective clinical study with 
5 years of follow- up. The European Journal of Prosthodontics and 
Restorative Dentistry, 25(1), 26–34.

Malo, P., de Araujo Nobre, M., & Lopes, A. (2013). The prognosis of partial 
implant- supported fixed dental prostheses with cantilevers. A 5- year 

https://doi.org/10.1016/S0266-4356(98)90180-2
https://doi.org/10.1016/S0266-4356(98)90180-2
https://doi.org/10.1111/j.1600-0501.2008.01556.x
https://doi.org/10.1111/j.1600-0501.2008.01556.x
https://doi.org/10.1902/jop.2004.75.4.572
https://doi.org/10.1111/j.1708-8208.2001.tb00125.x
https://doi.org/10.1111/j.1600-0501.2011.02292.x
https://doi.org/10.1111/j.1600-0501.2011.02292.x
https://doi.org/10.1902/jop.2005.76.11.1972
https://doi.org/10.1902/jop.2005.76.11.1972
https://doi.org/10.1097/ID.0000000000000265
https://doi.org/10.1097/ID.0000000000000265
https://doi.org/10.1111/j.1741-2358.2009.00275.x
https://doi.org/10.1111/j.1741-2358.2009.00275.x
https://doi.org/10.11607/jomi.5454
https://doi.org/10.11607/jomi.5454
https://doi.org/10.1111/j.1600-0501.2011.02413.x
https://doi.org/10.1111/j.1600-0501.2011.02413.x
https://doi.org/10.1590/0103-6440201600874
https://doi.org/10.1590/0103-6440201600874
https://doi.org/10.1111/j.1600-0501.2007.01414.x
https://doi.org/10.1111/j.1600-0501.2007.01414.x
https://doi.org/10.1016/S0022-3913(97)70231-2
https://doi.org/10.1016/j.prosdent.2004.03.012
https://doi.org/10.1016/j.prosdent.2004.03.012
https://doi.org/10.1111/j.1600-0501.2008.01563.x
https://doi.org/10.1111/j.1600-0501.2008.01563.x
https://doi.org/10.1111/clr.12034
https://doi.org/10.1111/clr.12034
https://doi.org/10.5051/jpis.2016.46.6.396
https://doi.org/10.4047/jap.2011.3.4.229
https://doi.org/10.4047/jap.2011.3.4.229
https://doi.org/10.7326/0003-4819-151-4-200908180-00136
https://doi.org/10.7326/0003-4819-151-4-200908180-00136
https://doi.org/10.1034/j.1600-0501.1997.080605.x


272  |     STORELLI ET aL.

retrospective cohort study. European Journal of Oral Implantology, 
6(1), 51–59.

Malo, P., de Araújo Nobre, M., Lopes, A., Moss, S. M., & Molina, G. J. 
(2011). A longitudinal study of the survival of All- on- 4 implants in 
the mandible with up to 10 years of follow- up. Journal of the American 
Dental Association, 142(3), 310–320. https://doi.org/10.14219/jada.
archive.2011.0170

Mangano, F., Macchi, A., Caprioglio, A., Sammons, R. L., Piattelli, A., & 
Mangano, C. (2014). Survival and complication rates of fixed resto-
rations supported by locking- taper implants: A prospective study 
with 1 to 10 years of follow- up. Journal of Prosthodontics, 23(6), 434–
444. https://doi.org/10.1111/jopr.12152

Mangano, C., Mangano, F., Shibli, J. A., Tettamanti, L., Figliuzzi, M., d’Avila, 
S., … Piattelli, A. (2011). Prospective evaluation of 2,549 Morse taper 
connection implants: 1-  to 6- year data. Journal of Periodontology, 
82(1), 52–61. https://doi.org/10.1902/jop.2010.100243

McAlarney, M. E., & Stavropoulos, D. N. (2000). Theoretical cantilever 
lengths versus clinical variables in fifty- five clinical cases. Journal 
of Prosthetic Dentistry, 83(3), 332–343. https://doi.org/10.1016/
S0022-3913(00)70137-5

Merickse-Stern, R., Aerni, D., Geering, A. H., & Buser, D. 
(2001). Long- term evaluation of non- submerged hol-
low cylinder implants. Clinical and radiographic results. 
Clinical Oral Implants Research, 12(3), 252–259. https://doi.
org/10.1034/j.1600-0501.2001.012003252.x

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). Preferred 
reporting items for systematic reviews and meta- analyses: The 
PRISMA statement. Journal of Clinical Epidemiology, 62, 1006–1012. 
https://doi.org/10.1016/j.jclinepi.2009.06.005

Mundt, T., Heinemann, F., Schwahn, C., & Biffar, R. (2012). Retrievable, 
tooth- implant- supported, complete- arch fixed restorations in the 
maxilla: A 6- year retrospective study. Biomedizinische Technik/
Biomedical Engineering, 57(1), 39–43. https://doi.org/10.1515/
bmt-2011-0033

Mura, P. (2012). Immediate loading of tapered implants placed in postex-
traction sockets: Retrospective analysis of the 5- year clinical out-
come. Clinical Implant Dentistry and Related Research, 14(4), 565–574. 
https://doi.org/10.1111/j.1708-8208.2010.00297.x

Murphy, W. M., Absi, E. G., Gregory, M. C., & Williams, K. R. (2002). A 
prospective 5- year study of two cast framework alloys for fixed 
implant- supported mandibular prostheses. The International Journal 
of Prosthodontics, 15(2), 133–138.

Naert, I., Koutsikakis, G., Quirynen, M., Duyck, J., van 
Steenberghe, D., & Jacobs, R. (2002). Biologic outcome of 
implant- supported restorations in the treatment of par-
tial edentulism. Part 2: A longitudinal radiographic study. 
Clinical Oral Implants Research, 13(4), 390–395. https://doi.
org/10.1034/j.1600-0501.2002.130407.x

Naert, I., Quirynen, M., van Steenberghe, D., & Darius, P. (1992). A study 
of 589 consecutive implants supporting complete fixed prostheses. 
Part II: Prosthetic aspects. Journal of Prosthetic Dentistry, 68(6), 949–
956. https://doi.org/10.1016/0022-3913(92)90557-Q

Nedir, R., Bischof, M., Szmukler-Moncler, S., Belser, U. C., & Samson, J. 
(2006). Prosthetic complications with dental implants: From an up- 
to- 8- year experience in private practice. The International Journal of 
Oral & Maxillofacial Implants, 21(6), 919–928.

Niedermaier, R., Stelzle, F., Riemann, M., Bolz, W., Schuh, P., & Wachtel, 
H. (2017). Implant- Supported Immediately Loaded Fixed Full- Arch 
Dentures: Evaluation of Implant Survival Rates in a Case Cohort of 
up to 7 Years. Clinical Implant Dentistry and Related Research, 19(1), 
4–19. https://doi.org/10.1111/cid.12421

Noack, N., Willer, J., & Hoffmann, J. (1999). Long- term results after place-
ment of dental implants: Longitudinal study of 1,964 implants over 
16 years. The International Journal of Oral & Maxillofacial Implants, 
14(5), 748–755.

Ortorp, A., & Jemt, T. (2009). Early laser- welded titanium frameworks 
supported by implants in the edentulous mandible: A 15- year compar-
ative follow- up study. Clinical Implant Dentistry and Related Research, 
11(4), 311–322. https://doi.org/10.1111/j.1708-8208.2008.00119.x

Ortorp, A., & Jemt, T. (2012). CNC- milled titanium frameworks sup-
ported by implants in the edentulous jaw: A 10- year comparative 
clinical study. Clinical Implant Dentistry and Related Research, 14(1), 
88–99. https://doi.org/10.1111/j.1708-8208.2009.00232.x

Ozgur, G. O., Kazancioglu, H. O., Demirtas, N., Deger, S., & Ak, G. 
(2016). Risk Factors Associated With Implant Marginal Bone Loss: 
A Retrospective 6- Year Follow- Up Study. Implant Dentistry, 25(1), 
122–127. https://doi.org/10.1097/ID.0000000000000366

Ozkan,	 Y.,	 Akoğlu,	 B.,	 &	 Kulak-Ozkan,	 Y.	 (2011).	 Five-	year	 treatment	
outcomes with four types of implants in the posterior maxilla and 
mandible in partially edentulous patients: A retrospective study. The 
International Journal of Oral & Maxillofacial Implants, 26(3), 639–647.

Parein, A. M., Eckert, S. E., Wollan, P. C., & Keller, E. E. (1997). Implant 
reconstruction in the posterior mandible: A long- term retrospec-
tive study. Journal of Prosthetic Dentistry, 78(1), 34–42. https://doi.
org/10.1016/S0022-3913(97)70085-4

Pettersson, P., & Sennerby, L. (2015). A 5- year retrospective study on 
Replace Select Tapered dental implants. Clinical Implant Dentistry and 
Related Research, 17(2), 286–295. https://doi.org/10.1111/cid.12105

Pjetursson, B. E., Bragger, U., Lang, N. P., & Zwahlen, M. (2007). 
Comparison of survival and complication rates of tooth- supported 
fixed dental prostheses (FDPs) and implant- supported FDPs and sin-
gle crowns (SCs). Clinical Oral Implants Research, 18(Suppl 3), 97–113. 
https://doi.org/10.1111/j.1600-0501.2007.01439.x

Pjetursson, B. E., Thoma, D., Jung, R., Zwahlen, M., & Zembic, A. (2012). A 
systematic review of the survival and complication rates of implant- 
supported fixed dental prostheses (FDPs) after a mean observation 
period of at least 5 years. Clinical Oral Implants Research, 23, 22–38. 
https://doi.org/10.1111/j.1600-0501.2012.02546.x

Quirynen, M., Alsaadi, G., Pauwels, M., Haffajee, A., van Steenberghe, 
D., & Naert, I. (2005). Microbiological and clinical outcomes and pa-
tient satisfaction for two treatment options in the edentulous lower 
jaw after 10 years of function. Clinical Oral Implants Research, 16(3), 
277–287. https://doi.org/10.1111/j.1600-0501.2005.01127.x

Raghoebar, G. M., Timmenga, N. M., Reintsema, H., Stegenga, B., & Vissink, 
A. (2001). Maxillary bone grafting for insertion of endosseous implants: 
Results after 12- 124 months. Clinical Oral Implants Research, 12(3), 
279–286. https://doi.org/10.1034/j.1600-0501.2001.012003279.x

Rasmusson, L., Roos, J., & Bystedt, H. A. (2005). 10- year fol-
low- up study of titanium dioxide- blasted implants. Clinical 
Implant Dentistry and Related Research, 7, 36–42. https://doi.
org/10.1111/j.1708-8208.2005.tb00045.x

Ravald, N., Dahlgren, S., Teiwik, A., & Gröndahl, K. (2013). Long- 
term evaluation of Astra Tech and Brånemark implants in pa-
tients treated with full- arch bridges. Results after 12- 15 years. 
Clinical Oral Implants Research, 24(10), 1144–1151. https://doi.
org/10.1111/j.1600-0501.2012.02524.x

Romeo, E., Ghisolfi, M., Rozza, R., Chiapasco, M., & Lops, D. (2006). Short 
(8- mm) dental implants in the rehabilitation of partial and complete 
edentulism: a 3-  to 14- year longitudinal study. The International 
Journal of Prosthodontics, 19(6), 586–592.

Romeo, E., Lops, D., Amorfini, L., Chiapasco, M., Ghisolfi, M., & 
Vogel, G. (2006). Clinical and radiographic evaluation of small- 
diameter (3.3- mm) implants followed for 1- 7 years: A longitudinal 
study. Clinical Oral Implants Research, 17(2), 139–148. https://doi.
org/10.1111/j.1600-0501.2005.01191.x

Romeo, E., Lops, D., Margutti, E., Ghisolfi, M., Chiapasco, M., & 
Vogel, G. (2003). Implant- supported fixed cantilever prosthe-
ses in partially edentulous arches. A seven- year prospective 
study. Clinical Oral Implants Research, 14(3), 303–311. https://doi.
org/10.1034/j.1600-0501.2003.120905.x

https://doi.org/10.14219/jada.archive.2011.0170
https://doi.org/10.14219/jada.archive.2011.0170
https://doi.org/10.1111/jopr.12152
https://doi.org/10.1902/jop.2010.100243
https://doi.org/10.1016/S0022-3913(00)70137-5
https://doi.org/10.1016/S0022-3913(00)70137-5
https://doi.org/10.1034/j.1600-0501.2001.012003252.x
https://doi.org/10.1034/j.1600-0501.2001.012003252.x
https://doi.org/10.1016/j.jclinepi.2009.06.005
https://doi.org/10.1515/bmt-2011-0033
https://doi.org/10.1515/bmt-2011-0033
https://doi.org/10.1111/j.1708-8208.2010.00297.x
https://doi.org/10.1034/j.1600-0501.2002.130407.x
https://doi.org/10.1034/j.1600-0501.2002.130407.x
https://doi.org/10.1016/0022-3913(92)90557-Q
https://doi.org/10.1111/cid.12421
https://doi.org/10.1111/j.1708-8208.2008.00119.x
https://doi.org/10.1111/j.1708-8208.2009.00232.x
https://doi.org/10.1097/ID.0000000000000366
https://doi.org/10.1016/S0022-3913(97)70085-4
https://doi.org/10.1016/S0022-3913(97)70085-4
https://doi.org/10.1111/cid.12105
https://doi.org/10.1111/j.1600-0501.2007.01439.x
https://doi.org/10.1111/j.1600-0501.2012.02546.x
https://doi.org/10.1111/j.1600-0501.2005.01127.x
https://doi.org/10.1034/j.1600-0501.2001.012003279.x
https://doi.org/10.1111/j.1708-8208.2005.tb00045.x
https://doi.org/10.1111/j.1708-8208.2005.tb00045.x
https://doi.org/10.1111/j.1600-0501.2012.02524.x
https://doi.org/10.1111/j.1600-0501.2012.02524.x
https://doi.org/10.1111/j.1600-0501.2005.01191.x
https://doi.org/10.1111/j.1600-0501.2005.01191.x
https://doi.org/10.1034/j.1600-0501.2003.120905.x
https://doi.org/10.1034/j.1600-0501.2003.120905.x


     |  273STORELLI ET aL.

Romeo, E., & Storelli, S. (2012). Systematic review of the survival 
rate and the biological, technical, and aesthetic complications 
of fixed dental prostheses with cantilevers on implants re-
ported in longitudinal studies with a mean of 5 years follow- up. 
Clinical Oral Implants Research, 23(Suppl 6), 39–49. https://doi.
org/10.1111/j.1600-0501.2012.02551.x

Romeo, E., Tomasi, C., Finini, I., Casentini, P., & Lops, D. (2009). 
Implant- supported fixed cantilever prosthesis in par-
tially edentulous jaws: A cohort prospective study. Clinical 
Oral Implants Research, 20(11), 1278–1285. https://doi.
org/10.1111/j.1600-0501.2009.01766.x

Schliephake, H., Schmelzeisen, R., Husstedt, H., & Schmidt-Wondera, L. 
U. (1999). Comparison of the late results of mandibular reconstruc-
tion using nonvascularized or vascularized grafts and dental implants. 
Journal of Oral and Maxillofacial Surgery, 57(8), 944–950. https://doi.
org/10.1016/S0278-2391(99)90015-0

Schnitman, P. A., Wöhrle, P. S., Rubenstein, J. E., DaSilva, J. D., & Wang, 
N. H. (1997). Ten- year results for Brånemark implants immediately 
loaded with fixed prostheses at implant placement. The International 
Journal of Oral & Maxillofacial Implants, 12(4), 495–503.

Schrott, A. R., Jimenez, M., Hwang, J. W., Fiorellini, J., & Weber, H. 
P. (2009). Five- year evaluation of the influence of keratinized 
mucosa on peri- implant soft- tissue health and stability around 
implants supporting full- arch mandibular fixed prostheses. 
Clinical Oral Implants Research, 20(10), 1170–1177. https://doi.
org/10.1111/j.1600-0501.2009.01795.x

Schwartz-Arad, D., & Chaushu, G. (1998). Full- arch restoration of the jaw 
with fixed ceramometal prosthesis. The International Journal of Oral & 
Maxillofacial Implants, 13(6), 819–825.

Schwartz-Arad, D., Gulayev, N., & Chaushu, G. (2000). Immediate ver-
sus non- immediate implantation for full- arch fixed reconstruction 
following extraction of all residual teeth: A retrospective compar-
ative study. Journal of Periodontology, 71(6), 923–928. https://doi.
org/10.1902/jop.2000.71.6.923

Sertgoz, A., & Guvener, S. (1996). Finite element analysis of the effect 
of cantilever and implant length on stress distribution in an implant- 
supported fixed prosthesis. Journal of Prosthetic Dentistry, 76, 165–
169. https://doi.org/10.1016/S0022-3913(96)90301-7

Stegaroiu, R., Sato, T., Kusakari, H., & Miyakawa, O. (1998). Influence 
of restoration type on stress distribution in bone around implants: 
A three- dimensional finite element analysis. International Journal of 
Oral & Maxillofacial Implants, 13, 82–90.

Storelli, S. (2018). Part 1 COIR to be defined with editor.
Storelli, S., Scanferla, M., Palandrani, G., Mosca, D., & Romeo, E. 

(2017). Stratification of prosthetic complications by manufac-
turer in implant- supported restorations with a 5 years’ follow- up: 
Systematic review of the literature. Minerva Stomatologica, 66(4), 
178–191.

Sullivan, D. Y., Sherwood, R. L., & Porter, S. S. (2001). Long- term 
performance of Osseotite implants: A 6- year clinical follow- up. 
Compendium of Continuing Education in Dentistry, 22(4), 326–328, 
330, 332-4.

Sullivan, D., Vincenzi, G., & Feldman, S. (2005). Early loading of Osseotite 
implants 2 months after placement in the maxilla and mandible: A 5- 
year report. The International Journal of Oral & Maxillofacial Implants, 
20(6), 905–912.

Tartaglia, G. M., Maiorana, C., Gallo, M., Codari, M., & Sforza, C. (2016). 
Implant- Supported Immediately Loaded Full- Arch Rehabilitations: 
Comparison of Resin and Zirconia Clinical Outcomes in a 5- Year 
Retrospective Follow- Up Study. Implant Dentistry, 25(1), 74–82. 
https://doi.org/10.1097/ID.0000000000000368

Tealdo, T., Menini, M., Bevilacqua, M., Pera, F., Pesce, P., Signori, A., & 
Pera, P. (2014). Immediate versus delayed loading of dental implants 
in edentulous patients’ maxillae: A 6- year prospective study. The 

International Journal of Prosthodontics, 27(3), 207–214. https://doi.
org/10.11607/ijp.3569

Tinsley, D., Watson, C. J., & Russell, J. L. (2001). A compar-
ison of hydroxylapatite coated implant retained fixed 
and removable mandibular prostheses over 4 to 6 years. 
Clinical Oral Implants Research, 12(2), 159–166. https://doi.
org/10.1034/j.1600-0501.2001.012002159.x

Vajdovich, I., & Fazekas, A. (1999). A ten- year clinical follow- up study of 
prosthetic rehabilitation of the edentulous lower jaw with endosteal 
dental implants. Journal of Long- Term Effects of Medical Implants, 9(3), 
171–183.

Van Nimwegen, W. G., Raghoebar, G. M., Tymstra, N., Vissink, A., & 
Meijer, H. J. A. (2017). How to treat two adjacent missing teeth with 
dental implants. A systematic review on single implant- supported 
two- unit cantilever FDP’s and results of a 5- year prospective com-
parative study in the aesthetic zone. Journal of Oral Rehabilitation, 
44(6), 461–471. https://doi.org/10.1111/joor.12507

Vigolo, P., Givani, A., Majzoub, Z., & Cordioli, G. (2004). Clinical evalua-
tion of small- diameter implants in single- tooth and multiple- implant 
restorations: A 7- year retrospective study. The International Journal 
of Oral & Maxillofacial Implants, 19(5), 703–709.

Wang, J. H., Judge, R., & Bailey, D. (2016). A 5- Year Retrospective 
Assay of Implant Treatments and Complications in Private 
Practice: The Restorative Complications of Single and Short- Span 
Implant- Supported Fixed Prostheses. The International Journal of 
Prosthodontics, 29(5), 435–444. https://doi.org/10.11607/ijp.4794

Weng, D., Jacobson, Z., Tarnow, D., Hürzeler, M. B., Faehn, O., Sanavi, 
F., … Stach, R. M. (2003). A prospective multicenter clinical trial of 
3i machined- surface implants: Results after 6 years of follow- up. 
The International Journal of Oral & Maxillofacial Implants, 18(3), 
417–423.

Wennström, J., Zurdo, J., Karlsson, S., Ekestubbe, A., Gröndahl, K., 
& Lindhe, J. (2004). Bone level change at implant- supported fixed 
partial dentures with and without cantilever extension after 5 years 
in function. Journal of Clinical Periodontology, 31(12), 1077–1083. 
https://doi.org/10.1111/j.1600-051X.2004.00603.x

Wittneben, J. G., Buser, D., Salvi, G. E., Bürgin, W., Hicklin, S., & Brägger, 
U. (2014). Complication and failure rates with implant- supported 
fixed dental prostheses and single crowns: A 10- year retrospective 
study. Clinical Implant Dentistry and Related Research, 16(3), 356–364. 
https://doi.org/10.1111/cid.12066

Wyatt, C. C., & Zarb, G. A. (2002). Bone level changes proxi-
mal to oral implants supporting fixed partial prostheses. 
Clinical Oral Implants Research, 13(2), 162–168. https://doi.
org/10.1034/j.1600-0501.2002.130206.x

Zampelis, A., Rangert, B., & Heijl, L. (2007). Tilting of splinted implants 
for improved prosthodontic support: A two- dimensional finite ele-
ment analysis. Journal of Prosthetic Dentistry, 97, S35–S43. https://
doi.org/10.1016/S0022-3913(07)60006-7

Zanolla, J., Amado, F. M., da Silva, W. S., Ayub, B., de Almeida, A. L., & 
Soares, S. (2016). Success rate in implant- supported overdenture 
and implant- supported fixed denture in cleft lip and palate patients. 
Annals of Maxillofacial Surgery, 6(2), 223–227.

Zarb, G. A., & Schmitt, A. (1991). Osseointegration and the edentulous 
predicament. The 10- year- old Toronto study. British Dental Journal, 
170(12), 439–444. https://doi.org/10.1038/sj.bdj.4807583

Zarb, G. A., & Schmitt, A. (1993). The longitudinal clinical effectiveness 
of osseointegrated dental implants in posterior partially edentulous 
patients. The International Journal of Prosthodontics, 6(2), 189–196. 
https://doi.org/10.1097/00008505-199312000-00015

Zarb, J. P., & Zarb, G. A. (2002). Implant prosthodontic management of 
anterior partial edentulism: Long- term follow- up of a prospective 
study. Journal/Canadian Dental Association. Journal de l’Association 
Dentaire Canadienne, 68(2), 92–96.

https://doi.org/10.1111/j.1600-0501.2012.02551.x
https://doi.org/10.1111/j.1600-0501.2012.02551.x
https://doi.org/10.1111/j.1600-0501.2009.01766.x
https://doi.org/10.1111/j.1600-0501.2009.01766.x
https://doi.org/10.1016/S0278-2391(99)90015-0
https://doi.org/10.1016/S0278-2391(99)90015-0
https://doi.org/10.1111/j.1600-0501.2009.01795.x
https://doi.org/10.1111/j.1600-0501.2009.01795.x
https://doi.org/10.1902/jop.2000.71.6.923
https://doi.org/10.1902/jop.2000.71.6.923
https://doi.org/10.1016/S0022-3913(96)90301-7
https://doi.org/10.1097/ID.0000000000000368
https://doi.org/10.11607/ijp.3569
https://doi.org/10.11607/ijp.3569
https://doi.org/10.1034/j.1600-0501.2001.012002159.x
https://doi.org/10.1034/j.1600-0501.2001.012002159.x
https://doi.org/10.1111/joor.12507
https://doi.org/10.11607/ijp.4794
https://doi.org/10.1111/j.1600-051X.2004.00603.x
https://doi.org/10.1111/cid.12066
https://doi.org/10.1034/j.1600-0501.2002.130206.x
https://doi.org/10.1034/j.1600-0501.2002.130206.x
https://doi.org/10.1016/S0022-3913(07)60006-7
https://doi.org/10.1016/S0022-3913(07)60006-7
https://doi.org/10.1038/sj.bdj.4807583
https://doi.org/10.1097/00008505-199312000-00015


274  |     STORELLI ET aL.

Zhang, X. X., Shi, J. Y., Gu, Y. X., & Lai, H. C. (2016). Long- Term Outcomes 
of Early Loading of Straumann Implant- Supported Fixed Segmented 
Bridgeworks in Edentulous Maxillae: A 10- Year Prospective Study. 
Clinical Implant Dentistry and Related Research, 18(6), 1227–1237. 
https://doi.org/10.1111/cid.12420

Zinsli, B., Sägesser, T., & Mericske, E. (2004). Clinical evaluation of small- 
diameter ITI implants: A prospective study. International Journal of 
Oral & Maxillofacial Implants, 19, 92–99.

Zurdo, J., Romão, C., & Wennström, J. L. (2009). Survival and complica-
tion rates of implant- supported fixed partial dentures with cantile-
vers: A systematic review. Clinical Oral Implants Research, 20(Suppl 4), 
59–66. https://doi.org/10.1111/j.1600-0501.2009.01773.x

How to cite this article: Storelli S, Del Fabbro M, Scanferla M, 
Palandrani G, Romeo E. Implant supported cantilevered fixed 
dental rehabilitations in partially edentulous patients: 
Systematic review of the literature. Part I. Clin Oral Impl Res. 
2018;29(Suppl. 18):253–274. https://doi.org/10.1111/clr.13311

https://doi.org/10.1111/cid.12420
https://doi.org/10.1111/j.1600-0501.2009.01773.x
https://doi.org/10.1111/clr.13311

