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 Ceramic-Veneered Zirconia Frameworks  
in Full-Arch Implant Rehabilitations:  

A 6-Month to 5-Year Retrospective Cohort Study
João Manuel Mendez Caramês, DDS, PhD, FICD1/António Duarte Sola Pereira da Mata, DDS, PhD, FICD2/

Duarte Nuno da Silva Marques, DDS, PhD3/Helena Cristina de Oliveira Francisco, DDS, MS, PhD4

Purpose: This was a retrospective cohort study designed to evaluate the clinical performance of ceramic-

veneered zirconia frameworks. Materials and Methods: Patients were recruited according to defined inclusion 

criteria. All patients were checked every 4 months from the time of definitive rehabilitation. At the end of 2013, 

all patients were rescheduled and rechecked for study purposes. The restorative procedures assessment 

was performed by previously established methods. The primary outcomes were the survival and success 

rates of the prosthesis. Descriptive statistics were used for the patient’s demographics, implant distribution, 

and occurrence of complications. To study the survival and success of the prostheses, a Cox Regression 

analysis was used with a model constructed in a forward conditional stepwise mode. Predictive variables were 

included in the model, and adjusted survival curves were obtained for each outcome. Results: From 2008 to 

2013, 75 patients were rehabilitated with 92 implant-supported, screw-retained, full-arch ceramic-veneered 

zirconia framework rehabilitations. The range of follow-up was between 6 months and 5 years. From the 92 

full implant-supported screw-retained full-arch rehabilitations, Cox regression analysis indicated that within a 

5-year time frame, the probability of framework fracture, major chipping, minor chipping, or any of the former 

combined to occur was 17.6%, 46.5%, 69.2%, and 90.5%, respectively. Conclusion: Results suggest zirconia 

as a suitable material for framework structure in implant-supported, full-arch rehabilitations. However, it 

experiences a high incidence of technical complications, mainly due to ceramic chipping. Further clinical 

studies should aim to ascertain the effects of clinical features and manufacturing procedures on the survival 

rates of these prostheses. Int J Oral MaxIllOfac IMplants 2016;31:1407–1414. doi: 10.11607/jomi.4675
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Porcelain fused to metal (PFM) is considered to be 
the gold standard in oral rehabilitation materials.1 

However, in the past two decades, zirconia has experi-
enced enormous popularity as an alternative material. 
This is due to the high biocompatibility of zirconia, its 
low bacterial surface adhesion, high flexural strength, 
durability, as a result of the sintering process, and es-
thetic properties.2,3 Initially, zirconia was employed as 
a simple unit core for ceramic layering. Later, the suc-
cess of the material led to an expansion of its use, not 
only in tooth-supported crowns and partial dentures 
but also in implant-supported prostheses with diversi-
fied extension. Today, there are many uses for zirconia 
in dentistry, including root canal posts,4 frameworks 
for all-ceramic posterior teeth, and implant-supported 
crowns and fixed dental prostheses (FDPs),5 custom-
made bars to support fixed and removable dental pros-
theses,6 implant abutments,7 and dental implants.8 
Implant-supported, screw-retained, full-arch reha-
bilitations have traditionally been performed in PFM, 
which is still considered to be the gold standard.1 New 
materials are expected to perform at least equally 

1Clinical Director of the Implantology Institute, Lisbon, 
Portugal; Full Professor and Chairman of the Implant and 
Oral Surgery Department, Faculdade de Medicina Dentária, 
Universidade de Lisboa, Portugal; Adjunct Assistant Professor, 
Periodontology and Implant Dentistry Department, New York 
University College of Dentistry, New York, USA.

2Private Practice at the Implantology Institute, Lisbon, 
Portugal; Full Professor, Oral Biology, Faculdade de Medicina 
Dentária, Universidade de Lisboa, Portugal; Adjunct Associate 
Professor, Biology, New York University, New York, USA.

3Clinical Subdirector of the Implantology Institute, Lisbon, 
Portugal; Assistant Professor, Faculdade de Medicina 
Dentária, Universidade de Lisboa, Portugal; Invited Professor, 
Máster Universitário en Implantología Oral Avanzada, 
Universidad Europea Madrid, Spain.

4Director of the Periodontology Department of the Implantology 
Institute, Lisbon, Portugal; Assistant Professor and Co-
coordinator of the Implant Department, Faculdade de 
Medicina Dentária, Universidade de Lisboa, Portugal.

Correspondence to: Dr João Manuel Mendez Caramês, 
Instituto de Implantologia de Lisboa, Av.Columbano  
Bordalo Pinheiro, 50, 1070-064 Lisboa – Portugal.  
Email: caramesj@gmail.com

© 2016 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. 
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER. 



Caramês et al

1408 Volume 31, Number 6, 2016

full-thickness flaps were raised to expose the alveolar 
ridge and mental foramen in the mandible cases. The 
insertion of the implants followed standard proce-
dures. The total number of implants placed per arch 
was between four and 10. All the implants placed 
were with an external hexagonal connection (Os-
seotite, Biomet Warsaw USA). One surgeon performed 
all surgeries following the same technique. Straight or 
angled screw-retained conical abutments for external-
hex connection (Low profile abutments, Biomet War-
saw USA) were placed in all implants. After a healing 
period of 12 weeks, the prosthodontics procedures 
were started. If surgical implant placement was com-
bined with local bone augmentation techniques or si-
nus floor elevations with a lateral window, the healing 
period was 6 to 9 months. 

Prosthodontics Procedure
Provisional complete-arch all-acrylic prostheses were 
delivered on the day of surgery. Based on the impres-
sion, a high-density baked all-acrylic prosthesis with 
titanium cylinders was manufactured at the laboratory 
and usually delivered to the patient within 3 hours. 
Definitive prostheses were delivered after the healing 
period. After the surgical healing time, impressions 
were made to fabricate the definitive prosthesis. The 
open-tray, screw-retained coping impression tech-
nique was used throughout. The seating of the transfer 
copings at implant level was confirmed radiographi-
cally, a splint was obtained with the use of a pattern 
resin (GC), and premanufactured acrylic connectors 
were used to avoid polymerization shrinkage. Impres-
sions were taken with a polyvinyl siloxane (Panasil, 
Kettenbach) and sent to the laboratory. All prostheses 
were fabricated in the same laboratory (Labimplant). 
Two technicians designed and fabricated the zirconia 
framework, and two ceramists undertook the veneer-
ing procedure using the same technique. The zirconia 
framework was designed and milled using the CAD/
CAM system (Zirconzhan). The framework was de-
signed taking into account anatomical contouring to 
enable sufficient layering of the ceramic. All the con-
nections between the zirconia framework and the ti-
tanium screw-retained conical abutments were also 
CAD/CAM designed and milled as part of the zirconia 
structure.

A provisional restoration based on the digital model 
was milled and tested on the patient’s mouth. If nec-
essary, occlusal adjustments were done to provide a 
canine-guided occlusion scheme.

The complete-arch zirconia screw-retained frame-
work was evaluated for accuracy and passivity of fit. 
Periapical radiographs were done, and the fit at the 
implant-abutment interface was verified. If necessary, 
trimming was done according to the manufacturer’s 

well. Full-arch rehabilitations with implant-supported, 
screw-retained and ceramic-veneered total zirconia 
frameworks are experiencing an increased popular-
ity among dentists. This type of work is fuelled by the 
growing possibilities that computer-aided design/
computer-assisted manufacture (CAD/CAM) structural 
milling has to offer. Nevertheless, no long-term studies 
on this type of alternative exist. In a recent review by 
Guess et al, it was reported that no studies had been 
found that dealt with the survival and success rate of 
these types of rehabilitations, precluding their indi-
cation as a viable alternative.3 Moreover, one of the 
problems experienced with zirconia frameworks is the 
probable increase in the incidence of chipping of the 
veneering material. Here again, data on chipping of 
ceramic-veneered zirconia framework in full-arch re-
habilitations are scarce but needed. 

The objective of the present study was a retrospec-
tive evaluation of the success and survival rates of 
implant-supported, screw-retained, full-arch ceramic-
veneered zirconia framework prostheses.

MATERIALS AND METHODS

Patients
From 2008 through the end of 2013, the patients who 
complied with the inclusion and exclusion criteria 
were included in the study.

Inclusion criteria were at least one full edentulous 
arch with implant placement indicated and delayed 
full rehabilitation. Exclusion criteria were the presence 
of systemic diseases precluding implant placement.

This study was conducted within the quality control 
guidelines of the clinic, and follow-up with patients was 
undertaken on a regular basis. Consent forms detailing 
the surgical and prosthetic procedures were signed by 
each patient who agreed to have at least one implant-
supported, screw-retained, full-arch ceramic-veneered 
zirconia framework. Patients were instructed to come 
to the clinic every 4 months after implant placement 
and rehabilitation. In addition, each patient was urged 
to immediately contact the clinic if they were experi-
encing any difficulties with the prosthesis. At the end 
of 2013, all patients in the study were recalled and 
observed. The remaining data were extracted from re-
cords in their files. All the standards related to the Hel-
sinki declaration were judiciously met, and the ethics 
commission of the Institute of Implantology approved 
the study.

Implant Procedure
Cone beam scans were obtained for each patient, and 
implant placement locations at bone level were scru-
pulously elicited. Midcrestal incisions were made, and 
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was created for restorative procedures assessment9; 
namely, if no alterations were present, the prosthesis 
was recorded as Alpha (Fig 1a). Bravo classification 
was attributed if minor chipping not requiring any 
intervention besides polishing or contouring without 
the need for denture removal had occurred (Fig 1b). 
Charlie classification indicated the occurrence of major 
chipping requiring prosthodontics removal and labo-
ratory intervention (Fig 1c), and Delta classification 
was given when a fracture of the framework was pres-
ent (Fig 1d). Delta was the outcome measure identify-
ing loss of survival; the other measures (Alpha, Bravo, 
and Charlie) identified different levels of success. 

Moreover, predictive variables, which could influ-
ence prosthodontics behavior, were also recorded and 
analyzed. These were age, sex, maxilla or mandible 
rehabilitation, number of implants placed, number of 
dental units in the prosthesis, type of opposing denti-
tion, and presence of cantilever. 

Statistical Analysis
All data analysis was carried out according to a prees-
tablished schema. Data and analysis were computed 
using a statistical computer package (SPSS v.19, SPSS). 
Descriptive statistics were used for the patient’s de-
mographics, implant distribution, and if complications 

instructions with water-cooling and appropriate zirco-
nia diamond burs (Zirconzhan). Surface treatment was 
done according to the manufacturer’s instructions, 
and at that point, a feldspathic ceramic (Ice Zirkon) 
was used to veneer the zirconia framework with a mul-
tilayering and multifiring technique. A canine-guided 
occlusion scheme was established for the definitive 
prosthesis.

Occlusal screws were torqued following the manu-
facturer’s instructions. Gutta-percha was placed in 
all access holes, and a light-cure microhybrid compos-
ite (Filtek Restorative, 3M) with proper shade was used 
to close the access hole.

Data Collection
All patients were checked every 4 months from the 
time of definitive rehabilitation. At the end of 2013, 
all patients were rescheduled and rechecked for study 
purposes. At this time, the range of follow-up was be-
tween 6 months and 5 years.

The primary outcomes were the survival and suc-
cess rates of the prosthesis. Typical treatments per-
formed and derived outcomes are depicted in Figs 1a 
to 1d.

For evaluation of these outcomes, an analysis vari-
able adapted from the California Dental Association 

Fig 1a  Zirconia framework ceramic-ve-
neered full-arch implant rehabilitation and 
respective panoramic radiography.

Fig 1b  Full-arch rehabilitation example 
of minor chipping classified as Bravo.

Fig 1c  Full-arch rehabilitation 
example of major chipping clas-
sified as Charlie.

Fig 1d  Full-arch rehabilitation example of frame-
work fracture classified as Delta.
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19 in the mandible. The implant placement distribu-
tion was 20 rehabilitations supported with 4 implants, 
11 with 5, 48 with 6, 3 with 7, 8 with 8, and 2 with 10; a 
total of 528 implants were placed.

Survival Outcomes
Of the 92 full implant-supported screw-retained full-
arch rehabilitations, 50% (46) were free of any events 
and classified as Alpha. Minor chipping (Bravo classifi-
cation) not requiring any intervention besides intraoral 
contouring and polishing occurred in 30.4% (28) of 
the cases, while major chipping (Charlie classification) 
leading to removal of the prosthesis and laboratory re-
pair emerged in 17.4% (16) of the rehabilitations. Only 
two dentures experienced framework fracture (Delta 
classification) and had to be completely remanufac-
tured (Table 2).

Survival function with regard to the framework frac-
ture (Delta) resulted in the overall 5-year-failure-free 
rate of 83.4% according to Cox regression as shown in 
Fig 3a. This value was adjusted for the following pre-
dictive variables: age, sex, maxilla or mandible rehabili-
tation, number of implants placed, number of dental 

occurred. Inferential statistics were collected with re-
gard to censored data until any of the outcomes or cen-
soring (last follow-up observation) were recorded. To 
study the survival and success of the prosthesis, a Cox 
Regression analysis was used with a model construct-
ed in a forward conditional stepwise mode. Predictive 
variables were included in the model, and adjusted 
survival curves were obtained for each outcome.

RESULTS

Participant Follow-up and Baseline 
Characteristics
Seventy-five patients (25 men and 50 women) with a 
mean ± SD age of 59.62 ± 9.64 years (range: 33 to 81 
years) received a total of 92 full implant-supported, 
screw-retained, full-arch rehabilitations with ceramic 
veneer and total zirconia framework. Prosthodontics 
distribution by age and sex is shown in Fig 2. Mean ± 
SD follow-up time was 32 ± 17 months. Descriptive sta-
tistics of the predictive values are shown in Table 1. In 
short, 73 prostheses were placed in the maxilla versus 

Fig 2  Demographic pyramid of the frequency distribution of the 
92 prostheses placed in the 75 patients in the study.

Table 1 Distribution of the Predictive 
Variables

Frequency Percent

Arch
Maxilla 73 79.3
Mandible 19 20.7

No. of implants placed
4 20 21.7
5 11 12
6 48 52.2
7 3 3.3
8 8 8.7
10 2 2.2

No. of dental units in the prosthesis
10 3 3.3
11 5 5.4
12 77 83.7
13 2 2.2
14 5 5.4

Type of opposing dentition
Natural dentition 9 9.8
Full-arch ziconium ceramic 31 33.7
Full-arch metal acrylic 25 27.2
Mixed dentition 23 25
Full-arch metal ceramic 3 3.3
Full-arch zirconium acrylic 1 1.1

Presence of cantilever
Yes 57 62
No 35 38

Total 92 100

Table 2 Distribution of Survival and Success 
Outcomes

Outcome Frequency Percent

Alpha 46 50.0

Bravo 28 30.4

Charlie 16 17.4

Delta 2 2.2

Total 92 100.0

Alpha = no alterations present; Bravo = minor chipping;  
Charlie = major chipping; Delta = framework fracture.
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was shown to have any significant influence on the 
outcome (Fig 3d). The prosthesis with no cantilever 
showed a significant increased risk of major chipping 
(Odds ratio 2.91 [1.09–7.74] CI 95%) compared with 
those that were cantilevered, as seen in Table 3. Con-
sidering the occurrence of any of the former complica-
tions combined, the overall 5-year failure-free rate was 
9.5% as shown in Fig 4.

Taken together and within a 5-year time frame, the 
probability of framework fracture, major chipping, mi-
nor chipping, or any of the former combined to occur 
was 17.6%, 46.5%, 69.2%, and 90.5%, respectively.

units in the prosthesis, type of opposing dentition, and 
presence of cantilever. However, none exerted a signif-
icant influence on the outcome and was retired from 
the model. The 5-year failure-free rate probability for 
the occurrence of minor chipping (Bravo) was 30.8%. 
No predictive variables were included in the model 
and showed no significant influence on the outcome 
as seen in Fig 3b. In terms of major chipping (Charlie), 
the outcome of the survival function was 53.5% prob-
ability of the failure-free status at the 5-year period 
(Fig 3c). In addition, from the predictive variables in-
cluded in the model, only the presence of cantilever 

Fig 3  Survival function for (a) framework integrity, (b) minor chipping, (c) major chipping, and (d) presence of cantilever.

Fig 4  Survival function for presence of any of the complications 
(framework fracture, minor or major chipping combined).

Table 3 Odds Ratio and 95% CI for No 
Cantilever Versus the Presence  
of Cantilever

B SE Wald df
Signifi-
cance
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95.0% CI 
for Exp(B)

Lower Upper
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used. Fourteen papers, none of which was a systematic 
review, were located. From these, only four papers re-
ported the clinical performance of implant-supported, 
screw-retained, full-arch rehabilitations with ceramic-
veneered and total zirconia framework.2,10–12 A broad-
er search on dental implant prostheses using the terms 
(“dental implants”[MeSH Terms] OR (“dental”[All Fields] 
AND “implants”[All Fields]) OR “dental implants”[All 
Fields] OR (“dental”[All Fields] AND “implant”[All 
Fields]) OR “dental implant”[All Fields]) AND (“pros-
thesis implantation”[MeSH Terms] OR (“prosthesis”[All 
Fields] AND “implantation”[All Fields]) OR “prosthesis 
implantation”[All Fields] OR “prosthesis”[All Fields] 
OR “prostheses and implants”[MeSH Terms] OR 
(“prostheses”[All Fields] AND “implants”[All Fields]) OR 
“prostheses and implants”[All Fields]), identified 22,900 
papers and 642 systematic reviews. After consulting 
the abstracts of the 642 systematic reviews, the au-
thors identified and retrieved several that were proxy 
and related to the theme of the present study.1,2,13–16

With regard to the primary outcome of this research 
defined as prosthesis survival, the results indicate that 
a zirconia framework is suitable for implant-supported 
full-arch rehabilitations. In a comprehensive quasi-sys-
tematic review published in 2012, Guess et al failed to 
identify any studies on implant-supported, screw-re-
tained, full-arch rehabilitations with ceramic-veneered 
and total zirconia frameworks.3 The authors concluded 
that this type of prosthesis could not be indicated for 
clinical use without further studies. A small number of 
the systematic reviews on partial rehabilitation with 
ceramic-veneered zirconia in implant or tooth-sup-
ported crowns were identified.1,13,15,16 In these studies, 
the reported survival of the zirconia framework was 
higher, with fracture leveling at less than 10% with dif-
ferent follow-ups, which were not longer than 5 years. 
Thus, the results of this study are in agreement with 
the literature focusing on partial implant-supported 
zirconium ceramic crowns or partial dentures. The 
low incidence of framework fractures indicates that 
this type of prosthesis also has high survival rates and 
strongly suggests that zirconia may be indicated for 
full-arch rehabilitations. 

The secondary outcome of this study was the suc-
cess of the prosthesis defined as the absence of ceram-
ic chipping. In the literature, chipping of the veneering 
material has been reported as the most prevalent tech-
nical complication related to the long-term success of 
the prosthesis. In a recent systematic review on im-
plant-supported full-arch rehabilitations, Papaspyrida-
kos and Lal reported the prevalence of chipping of the 
veneering material to be 33.3% at 5 years and 66.6% 
at 10 years.2 However, this systematic review did not 
include any study on full-arch ceramic-veneered zirco-
nium framework prostheses. In fact, as noted earlier, in 

DISCUSSION

The results of this study strongly suggest that zirco-
nium frameworks are suitable for implant-supported 
full-arch rehabilitations. The survival rate may be con-
sidered high since only two framework fractures oc-
curred out of 92 manufactured prostheses within a 
5-year period. However, the results also show a high 
incidence of technical complications regarding the ce-
ramic veneering of the zirconia structure. In fact, chip-
ping of the ceramic is the most frequent complication 
occurring with a probability of 46.5% and 69.2% when 
taking into consideration major and minor chipping, 
respectively, within a 5-year follow-up time frame. 
Moreover, the probability of any of these types of com-
plications or similar framework fracture or any type 
of chipping occurring within 5 years is 90.5%, which 
is considerably heightened and should be discussed 
with patients when facing a new treatment.

This study was not designed as a randomized con-
trolled trial (RCT). Patients were consecutively enrolled 
over a relatively long time span. The follow-up period 
was not the same for all patients, and only one treat-
ment type was applied to patients, precluding com-
parisons with the gold standard procedure, which 
in this case still utilizes the ceramic-veneered metal 
framework structure. This may be seen as a weakness 
since RCTs are known to be the best-suited design 
for studying interventions, minimizing the chance of 
emerging biases. Nevertheless, this study included 92 
full-arch rehabilitations placed in 75 patients, who re-
ceived 528 implants and were scrupulously followed-
up and reassessed individually at the end of the study. 
To the authors’ knowledge, it is the largest case series 
study aimed at reporting success and survival rates of 
implant-supported, screw-retained, full-arch rehabilita-
tions with ceramic-veneered and total zirconia frame-
works. Moreover, this study is a practice-based research 
study in which the therapeutic setting can be seen to 
be far more realistic than an academic one, and has an 
increased external validity. Despite this pragmatic ap-
proach aimed at increasing the external validity, both 
surgical and prosthodontics protocols were scrupulous-
ly standardized for each patient, which is, in the authors’ 
opinion, favorable for the maintenance of a good level 
of internal validity. Therefore, from a preliminary stand-
point, the results of this study are unique and important.

During the implementation of this study, a number 
of bibliographic searches were undertaken with the 
objective of systematically retrieving the most rigorous 
evidence on the topic. Searches were performed on 
Pubmed from its inception until the present time. Ini-
tially, the terms “full[All Fields] AND arch[All Fields] AND 
(“zirconium oxide”[Supplementary Concept] OR “zirco-
nium oxide”[All Fields] OR “zirconia”[All Fields])” were 
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In the present study, the probability of the occur-
rence of minor and major chipping at 5 years was 
46.5% and 69.2%, respectively. This is a heightened 
incidence of chipping but still within the values that 
are in agreement with other studies on porcelain-con-
toured zirconia. However, the present study employed 
a considerably larger sample, and the follow-up time 
was also extended, which points to an increased pre-
cision at the outcome level. Moreover, in the present 
research, the type of ceramic chipping was divided 
between major and minor. These are different levels 
of failure, since major chipping involves prosthesis re-
moval and the involvement of the laboratory to resolve 
the problem, and therefore, has a worse cost-benefit 
ratio. On the other hand, it seems that the incidence of 
chipping in veneered zirconia is significantly enhanced 
compared with porcelain-fused-to-metal units. In a sys-
tematic review by Heintze and Rousson within a 3-year 
follow-up time, if all grades of veneer chippings were 
taken into account, the reported survival of porcelain-
fused-to-metal fixed dental prostheses was 97%, while 
the survival rate of the ceramic-veneered zirconia fixed 
dental prosthesis was 90%.1 This is a drawback for this 
type of material, which has to be taken into consider-
ation when planning the rehabilitation. 

Causes of chipping in zirconia veneered prostheses 
are reported to be related to a number of different fac-
tors, such as differences in the ceramic and zirconia 
coefficient of thermal expansion and conductivity, fir-
ing and cooling protocols, structure design, ceramic 
layering thickness, and type of ceramic, with pressed 
ceramic performing better when compared with a 
layered ceramic.3,16 In a recent study, monolithic disili-
cate ceramic crowns, bonded onto implant-supported, 
screw-retained, total zirconia frameworks revealed a 
diminished incidence of minor chipping and no major 
chipping at a 3- to 5-year follow-up.11 Monolithic zirco-
nium is also emerging as an alternative in all kinds of 
fixed prosthodontics with the manufacturer claiming 
diminished chipping, but there are no long-term com-
parative studies to assess this. 

In the present study, zirconia structures were de-
signed with anatomical contouring employing CAD/
CAM technology in order to provide a more favorable 
distribution of the ceramic. However, a ceramic layer-
ing technique was employed, and this may explain the 
incidence of chipping. On the other hand, implant-
supported prostheses are reported to experience an 
increased incidence of chipping when compared with 
tooth-supported prostheses. This is probably because 
reduced proprioception and functional ankylosis of 
osseointegrated implants equates with higher func-
tional impact forces, which further exacerbates porce-
lain fractures of implant-supported FDPs.2,17,18

spite of performing a comprehensive literature search 
for the preparation of this manuscript, the authors 
failed to identify any systematic reviews reporting 
on the success and survival of implant-supported, 
screw-retained, full-arch rehabilitations with ceramic-
veneered and total zirconia framework. Nevertheless, 
several systematic reviews on partial implant-support-
ed zirconium ceramic prostheses were located. Once 
again, chipping of the veneering ceramic is indicated 
as the most prevalent technical complication, with val-
ues ranging between 34% and 56% within different 
follow-up time frames.1,2,14–16 The results of the pres-
ent study are in agreement with the literature. Larsson 
et al published a study in 2010 on implant-supported 
full-arch zirconia framework ceramic-veneered man-
dibular fixed dental prostheses.12 This was a prospec-
tive study with a 3-year follow-up. The study utilized 10 
patients, who each received a mandibular prosthesis 
cemented over four implant-supported abutments. 
No framework fractures were reported, but chipping 
was reported to be 34%. However, this outcome was 
calculated based on each dental unit and not on the 
individual prosthesis. Nine patients received 10-unit 
FDPs, and one patient received a nine-unit FDP. Super-
ficial chip-off fractures of the veneering porcelain were 
observed in nine patients (34 of 99 units, 34%). In the 
present study, the prosthesis was considered as the 
observable unit, since dental units in the same pros-
thesis are not truly independent of each other. From 
this perspective, in the Larsson et al study,12 9 out of 
10 prostheses exhibited a higher chipping rate (90%) 
when compared with the present study. Moreover, 
Larsson and Vult von Steyern recently republished 
the results of this study now extended to an 8-year 
follow-up, without a significant increase in the failure 
rate. Nevertheless, all chipping was considered minor 
and could be polished or contoured intraorally with-
out the need for prosthesis withdrawal.10 Transpos-
ing and comparing results in literature is not an easy 
task due to the many differences in study designs and 
outcome measures. For example, many studies assess 
success and survival through a simple calculation of 
the event rate, without recourse to any survival prob-
ability analysis or table, which in the present authors’ 
view is inaccurate. Recently, a study of clinical results 
and technical complications with CAD/CAM zirconia, 
implant fixed complete dental prostheses (IFCDPs) af-
ter 2 to 4 years of function was published.2 This study 
employed design and outcome measures similar to 
the present research, concluding that CAD/CAM zirco-
nia IFCDPs are a viable prosthetic treatment after 2 to 
4 years in function, but not without complications. The 
porcelain chipping/fracture was the most frequent 
technical complication, with a 31.25% chipping rate at 
the prosthesis level. 
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Another feature of the present study was the at-
tempt to record the effect of other important predic-
tive variables such as age, sex, maxilla or mandible 
rehabilitation, number of implants placed, number of 
dental units in the prosthesis, type of opposing den-
tition, and presence of cantilever on the outcomes. 
None of the predictive variables seems to exert any ef-
fect on the survival or success rate except for the pres-
ence of cantilever, which significantly diminished the 
risk of major chipping. Recently, a systematic review 
by Romeo and Storelli was published with the objec-
tive of assessing the studies on implant-supported 
fixed partial rehabilitations with cantilever extensions 
(ICFDPs) up to the end of 2011 with 5-year average 
follow-up times. It was found that tooth-supported 
fixed prostheses in the presence of cantilevers yielded 
a diminished survival rate when compared with end-
tooth abutments. However, implant-supported partial 
units with cantilevers showed no increase in biologic 
or technical complications.14 The results of the pres-
ent study are in agreement with such findings, and the 
presence of cantilevers did not exert any increasing ef-
fect in the incidence of chipping.

Finally, considering the heightened probabil-
ity of occurrence of technical complications, clinicians 
should take into consideration that manufacturing 
these prostheses with screw retention rather than ce-
menting seems to provide a better cost-benefit ratio 
when facing the need for prosthesis withdrawal and 
laboratory intervention.

CONCLUSIONS

Taken together, the results of this study suggest that 
zirconia is a suitable material for framework structure 
in implant-supported, screw-retained, full-arch reha-
bilitations with a low incidence of framework fracture. 
However, this type of rehabilitation experiences a high 
incidence of technical complications, mainly due to ce-
ramic chipping. 

This issue should be discussed with patients be-
fore treatment. Moreover, the etiology of chipping 
remains unclear, and therefore, further clinical studies 
should aim to ascertain the effects of clinical features 
and manufacturing procedures on the survival rates of 
these prostheses. 
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