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ABSTRACT

Statement of problem. Since the use of zirconia in dentistry is relatively new, the number of
published studies on the subject is scarce, even though material selection is an important factor in
clinical performance. Therefore, a systematic assessment of the impact of the prosthetic material,
framework design, veneering material, and manufacturing process is required.

Purpose. The purpose of this systematic review and meta-analysis was to investigate the survival
and success rates of feldspathic porcelain veneered zirconia (VZir) in comparison with
monolithic zirconia (MZir) complete arch implant-supported prostheses (CAISPs). A secondary
objective was to assess the influence of the type of loading, the presence or absence of a
cantilever, the type of zirconia used, the location, and the opposing arch on complications rates
and patient satisfaction.

Material and methods. An electronic search of the MEDLINE database (via PubMed), Scopus,
Science Direct, Cochrane Library, and OpenGrey was carried out. The criteria described in the
preferred reporting items for systematic reviews and meta-analyses (PRISMA) statement were

used. The search was restricted from January 2000 to January 2022.



Results. The systematic search resulted in 20 articles that met the established criteria. In total,
751 patients (VZir=302; MZir=449) with 3038 CAISPs (VZir=368; MZir=2670) were analyzed.
Higher prosthetic survival and success rates were found in MZir compared with VZir CAISPs
(100% and 95.45%, respectively). The meta-analysis found significantly fewer complications
related to MZir (9.4% [4.8%-14.1%]) compared with VZir (33.7% [17.5%-49.9%]).
Conclusions. Based on the findings of this systematic review, MZir CAISPs had higher survival
and success rates than VVZir CAISPs, with significantly fewer prosthetic complications. The
influence of factors such as the type of functional loading, the presence of a cantilever, the
material used in the prosthodontic workflow, the location of the CAISP, and the type of

antagonist arch in the performance of Zir CAISPs remains unclear.

CLINICAL IMPLICATIONS

Complete arch rehabilitation with MZir CAISPs has a more predictable outcome than with VVZir
CAISPs and should be considered especially for patients with parafunctional habits. The use of

another CAISP of the same material as in the antagonist arch is not advised to reduce prosthetic

complications.

Keywords:
Monolithic zirconia; veneered zirconia; Dental Prosthesis, Implant-Supported; Dental implants;
full arch.

Oral rehabilitation with dental implants in patients with edentulism or with a terminal
dentition has been considered an effective treatment.»> Among the materials available for a
complete arch implant-supported prosthesis (CAISPs), metal-resin has classically been

considered the "criterion standard.” However, zirconia, typically stabilized with 3 mol% yttria,



has gained popularity in recent years because of its excellent biocompatibility, low
bacterial adhesion, high flexural strength, durability, and esthetics.®

The esthetics of monolithic zirconia (MZir) can be improved by veneering with
feldspathic porcelain (VZir). However, internal stresses resulting from differences in the
coefficients of thermal expansion of the zirconia framework and the veneering material
and their geometric structure, delamination or minor fractures of the veneering
feldspathic porcelain have been reported.” Additionally, the zirconia framework itself
may undergo chipping.”® From a systematic review, Bidra et al*® reported a low
prevalence of framework fracture of the prosthesis (1.4%), but that chipping of the
veneered feldspathic porcelain was as high as 14.7%.

The design of the zirconia framework has been reported to affect the incidence of
chipping, making the material harder and reducing the risk of delamination.” According
to the literature, this complication occurs more frequently in this type of restoration than
in metal-ceramic restorations (50% and 11.6%, respectively, in 5-year follow-up
periods).tt12 To avoid these complications, MZir from monochromatic or multichromatic
disks has been developed as an alternative. Recently introduced MZir with 5 mol% yttria
has similar optical properties as some glass ceramics, although they are less resistant to
fracture than 3 mol% yttria-stabilized zirconia.” The advantages of MZir prostheses is that
the polished occlusal surface is associated with the low enamel wear in the antagonist
arch,®**and its computer-aided design and computer-aided manufacturing (CAD-CAM)
processing is faster and less costly than metal-ceramic prostheses.¢’

However, the long-term survival of zirconia restorations, as well as the

occurrence of complications, remains unclear. Therefore, the primary objective of this



systematic review was to compare the prosthesis survival and success of VZir CAISPs and MZir
CAISPs and to evaluate the influence of different prosthetic factors on the occurrence of
complications. The null hypothesis of the present study is that MZir CAISPs present higher

survival and success rates compared with VZir CAISPs.

MATERIAL AND METHODS

This systematic review was structured according to the preferred reporting items for systematic
reviews and meta-analyses (PRISMA) statement.'® The protocol was registered at the
international prospective register of systematic reviews (PROSPERO) under the registration
number CRD42022302756. The study aimed to answer the following population, intervention,
comparison, outcome (PICO question: “In patients with edentulism of one or both arches, does
their rehabilitation using MZir CAISP, in comparison with rehabilitation using VVZir, lead to
higher survival and prosthetic success?”

CAISP survival was defined as those that remain in situ, with or without modification,
throughout the follow-up period, and prosthetic success as those CAISPs that remain without
complications throughout the observation period. Secondarily, the influence of different
prosthetic factors on the occurrence of complications was studied, including the type of
functional loading, the presence or absence of a cantilever, the material used in the prosthodontic
workflow, the location of the CAISP (maxillary or mandibular), the type of antagonist arch, and
the patient's satisfaction with the CAISP.

A meta-analysis was carried out to determine the success, survival, and complications

variables with a software program (Stata Release 15; Stata-Corp LLC). To obtain the meta-



analysis of the survival data, the fixed effects method was used due to the homogeneity
obtained between the studies through the Cochran Q statistic.

The inclusion criteria were randomized clinical trials (RCTSs), controlled clinical
trials (CCTs), cohort studies (prospective or retrospective), comparative studies, case
series or case-control studies with a sample size with at least 10 participants. These
studies had to have been conducted in humans, assessed the influence of these materials
in the survival and prosthetic success of CAISPs, with at least 12 months of follow-up,
and published in English. The exclusion criteria were animal studies, laboratory studies,
systematic reviews and meta-analyses, case reports, studies on zirconia dental implants,
studies which assessed fixed implant- and tooth-supported prostheses, books or book
chapters, letters to the editor, and commentaries.

A comprehensive search of the literature between January 2000 and January 2022
was conducted in the MEDLINE (via PubMed), Science Direct, Scopus, and Cochrane
Library databases. A search for nonpeer-reviewed studies was conducted on the
OpenGrey database. In addition, the references of the selected articles were examined for
publications that did not appear in the initial search and might have been relevant.

The search was performed by 2 independent researchers (S.M.-S., A.-O.S.-P.).
Medical subject headings (MeSH) terms, keywords, and other free terms were used with
Boolean operators to combine searches: (zirconia OR monolithic zirconia OR veneered
zirconia) AND (implant prostheses OR implant rehabilitation OR full contour implant
prostheses OR full arch OR fixed implant rehabilitation). The same keywords were used

for all search platforms following the syntax rules of each database.



Two researchers (S.M.-S., A.-O.S.-P.) independently compared results to improve
completeness and removed duplicates. Then, the full title and abstracts of the remaining
papers were screened individually. Finally, full-text articles to be included in this
systematic review were selected according to the described criteria. Disagreements were
discussed with a third reviewer (N.K.), and a consensus was reached. Agreement between
reviewers was measured with the Kappa coefficient. The results were also expressed as the
concordance between reviewers (%). If necessary, study authors were contacted for clarification
or missing information.

The quality and risk for bias of the included studies were assessed by the authors (S.M.-
S., J.-F.P.-C.). A 9-question checklist developed by Kwon et al*® was completed for each study.
Any disagreement between the examiners was resolved by discussion until an agreement was

reached.

RESULTS

The search strategy resulted in 4936 results, of which 4166 remained after removing duplicates.
After the titles and abstracts had been reviewed, 4132 papers outside the scope of the review
were excluded. After reading the full text of the 34 remaining papers, 14 were discarded because
they were case reports (n=6),2-? in vitro studies (n=2),%%2" included partial implant-supported
prostheses (n=3),283° metal-acrylic CASIP (n=1),3! full and partial zirconia implant-supported
prostheses without specifying the survival rates of each group (n=1),% and had a sample size of
fewer than 10 (n=1).3® Therefore, 20 studies®353+% were included in this systematic review (Fig.

1).



A 90.8% concordance was found between the 2 authors, with a Kappa coefficient
of 0.600 (SE 0.09, 95%CI [0.419, 0.781]) for titles and abstracts and a 95% concordance
with a Kappa coefficient of 0.898 (SE 0.099, 95%CI [0.703, 1.093]) for full-text articles.
The concordance strength was “good” for titles and abstracts and “very good” for full-
text articles.

All included studies were observational, 4 prospective3>446:48 and 16
retrospective,236:3436-39.41-4547.49.50 5 1plished between 2012 and 2021. The locations of the
studies were university (n=8),>6:36:38:41.46-48 private practice (n=10),343537,39.40.42,43:45,49.50 5
prosthetic laboratory with follow-up by clinicians at a private practice,? and a multicenter
study.*

Quantitative data were extracted and analyzed by classifying the studies into 2
groups: VZir CAISP (n=8),6:39-4247-50 and MZir CAISP group, which includes monolithic
zirconia with different variables: completely monolithic, with porcelain veneering in the
gingival area, or extending to labial areas of anterior teeth but not to functional areas (as
occlusal or incisal surfaces) (n=9 studies).?3373843-4649 Three studies®**® compared both
types of CAISPs, so data were separated for each group.

A total of 751 participants were included in total (VZir=302; MZir=449). In 2
studies,>3® the number of participants could not be determined. A total of 3037 CAISPs
were analyzed (VZir=368; MZir=2670). Most were screw-retained (n=2831), with only
12 cement-retained. All CAISPs were supported by between 3 and 15 dental implants in
the MZir group and 4 and 10 in the VZir group. The follow-up periods were

heterogeneous, ranging from 0.1 to 13 years (mean=10 years) (Tables 1, 2).



The data for prosthesis survival were analyzed in a heterogeneous way in the different
studies. In the MZir group, the overall survival rate ranged from 88% (n=27 CAISPs) to 100%
(n=170 CAISPs).336:3843-4549 |nformation about follow-up periods is described in Table 2.

In the VVZir group, the authors referred to the survival rate in different ways. The overall
survival rate was described as between 66.7% (n=6 CAISPs)% and 100% (n=119
CAISPs).6344147-48 One author did not report sufficient data to extrapolate overall survival but
describes a cumulative survival rate at 10 years of 87% (n=15 CAISPs).*° Information about
follow-up is described in Table 1.

In the MZir group, the overall prosthetic success ranged between 29.4% (n=17 CAISPs)*
and 100% (n=25 CAISPs).*® Three authors did not analyze this parameter (n=2199
CAISPs).2:34:36

In the VVZir group, overall success ranged between 20% (n=10 CAISPs)* and 88.5%
(n=26 CAISPs).*” One study, which only specified prosthetic success based on the follow-up
period, showed a rate of 29% at 10 years (n=15 CAISPs).*° Four studies did not specify success
rate (n=59 CAISP),34364050

The prosthetic complication rates were analyzed, as well as those factors that may have
influenced their occurrence. Minor complications were considered to be those that could have
been resolved chairside, such as minor chipping, corrected by polishing, loosening or fracture of
prosthetic screws, debonding of abutments, and loss of the access channel restoration. Major
complications required correction by a dental laboratory technician and might require remaking

the prosthesis. These included major chipping and framework fracture.



In the VZir group, there were 30 major (8.2%) and 78 minor (21.2) complications
out of a total of 368 CAISPs. Specifically, chipping was observed in 26.1% (n=96 of 368
CAISPs). These data were not provided in 2 studies®**° (Table 3).

In the MZir group, 25 major (1.0%) and 49 minor (1.8%) complications occurred
out of a total of 2670 CAISPs. Chipping affected 27 of 2560 CAISPs (1.1%). These data
should be considered with caution, as minor complications were not recorded in 2
studies. One with a sample of 2039 CAISPs? reported only major complications, and one
with 153 CAISPs® only reported framework fracture associated with cantilever length
(Table 4).

When analyzing the data globally, complications were more frequent in the VZir
group (29.3%) than in the MZir group (2.8%), even though the MZir group had a much
larger sample size (368 compared with 2670 CAISPs). An almost 3-fold higher risk of
porcelain delamination was found in VZir CAISPs.

Regarding immediate or delayed loading, in the VVZir group, immediate loading
with the placement of an acrylic resin interim prosthesis was performed in 81.8% of the
prostheses (n=301of 368 CAISPs), while delayed loading was performed in 3.3% (n=12
of 368 CAISPs). Three articles did not provide or did not specify these data (14.9%; n=55
of 368 CAISPs),34:36:50

In the MZir group, 2 authors performed immediate loading with interim
prostheses,*** 1 performed delayed loading,® and 3 performed both types of
loading.3"464% In summary, 7.53% performed immediate loading (n=201 of 2670
CAISPs), and 5.84% performed delayed loading (n=156 of 2670 CAISPs). Six articles

did not provide or did not specify these data (86.63%; n=2313 CAISPs).23436:38:43.45
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Concerning cantilever, in the VZir group, 70.38% of the CAISPs had cantilevers (n=259
of 368 CAISPs), and 26.90% did not (n=99 of 3688 CAISPs).26:34-363941.47.50 Qne author did not
provide these data (2.72%; n=10 of 368 CAISPs).*® Regarding cantilever length, 3 studies
reported the measurement of the cantilevers used (<10.7 mm).36447

In the MZir group, 17.15% of the CAISPs had a cantilever (n=458 of 2670 CAISPs),
while 2.96% did not (n=79 of 2670 CAISPs).3437444649 Equr authors did not report it (79.89%;
n=2133 of 2670 CAISPs).23384 |n this group, only 3 studies reported cantilever length: 7.2 mm
in the maxilla and 13.2 in the mandible in one of the studies,** 10.7 mm in another study,*® and
<12 mm in another,*” without the location in the arch being specified in any.36:3743

Regarding the prosthetic material and prosthetic workflow, even though the acquisition
and design processes were heterogeneous, they followed a similar process that consisted of
making the definitive casts from conventional impressions with the open tray technique and
splinting the impression transfers, making records (vertical dimension, prosthetic volume,
esthetic tests, and occlusion) using different techniques, digitizing the casts, CAD, milling the
frameworks, sintering, ceramic application (when applicable), and firing. Most studies®®3-
40444850 sed polyether and, to a lesser extent, polyvinyl siloxane343%41:424547 a5 impression
materials. The remaining studies36374346 did not specify.

Regarding the commercial system used as the framework for zirconia prostheses, 9
studies used Zirconia Prettau; Zirkonzahn,33°:37:38:4243.4546 4 procera; Nobel Biocare and,®4+47*0
less popular, Sagemax Zr; Sagemax Bioceramics (n=1),* Zirite; Keramo (n=2),3%4° Cercom;
Degudent (n=1),%® and Oral Iceberg; Ceracrown (n=1).*° One of the studies®* used 3 different

systems: fully veneered with feldspathic ceramic (Procera; Nobel Biocare), only veneered in the
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vestibular region (ICE Zircon Ceramics; Zirkonzahn), and monolithic with ceramic only
at the gingival level (Amann Girrbach; Vorarberg). One study® did not specify the
material used.

The location of the CAISP (maxillary or mandibular) and type of antagonist arch
were analyzed. In the MZir group 9.74% of the CAISPs were maxillary (n=260 of 2670
CAISPs), and 7.23% were mandibular (n=193 of 2670 CAISPs). These data could not be
extracted from 83.03% of the MZir CAISPs (n=2217 CAISPs).2*% In the VZir group,
47.3% were maxillary (n=174 of 368 CAISPs), and 28.3% were mandibular (n=104 of
368 CAISPs). These data could not be extracted from 24.2% of the CAISPs (n=90
CAISPs) 343940

Two studies analyzed the occurrence of complications in zirconia arches
concerning the type of antagonist arch. One* stated that, in the VVZir group, the
occurrence of complications was more frequent when the antagonist arch was another
VZir CAISP and that no complications were found in this group when the antagonist arch
was an MZir CAISP or natural dentition. In the MZir group, complications were
observed when the antagonist arch was of the same material (15.9%), but not when it was
the natural dentition, VZir CAISP, mixed dentition tooth-dental implants, or metal-
acrylic resin CAISP. The second study®® showed that maxillary zirconia CAISPs with
zirconia opposites and those with antagonist natural dentition have the same probability
of complications.

Patient satisfaction with the prosthetic material was only analyzed in 5 of the 20
studies. It is difficult to conclude from the results found because of the heterogeneity of

the different scales used. Two of them used a visual analog scale (VAS), which ranged
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from "0"-minimum satisfaction to "100"-maximum satisfaction. The first*’ reported that all
patients were satisfied with the esthetics and function of the VZir CAISP, with a score of
98.10+2.99 and 99.2+2.10, respectively. The second study*! similarly reflected that all patients
were esthetically and functionally satisfied with their VZir CAISP, with a mean score of 99.50
+2.20. Another study® analyzed patient satisfaction with both types of materials using the Oral
Health-Related Quality-of-Life (OHQoL) measure, consisting of 16 questions and considering
both the effect and impact of oral health on life quality The measure incorporated dimensions
and an individualized weighting system, with a score of "7" for the MZir prosthesis and 29" for
the VZir prosthesis. Other authors*® used the Oral Health Impact Profile (OHIP) questionnaire, a
49-item questionnaire with scores ranging from "0" meaning no impact of oral health on quality
of life to "196" points, equivalent to a very negative impact. The MZir CAISP obtained a mean
score of 16.3 on this questionnaire. One author*® used a nonstandardized questionnaire with
values from 0 to 10, obtaining scores of 10 (n=7 patients), 9 (n=1 patient), and 8 (n=1 patient).
An Odds Ratio study could not be carried out to study the probability effect in each group
(success or survival or complications).

Regarding success, a rate of 68.2% (95% confidence interval [CI1]=52.3-84.1%) was
found in the VVZir group and a rate of 87.6% (95%CI1=79.9-95.3%) in the MZir group, without
significant differences between each other (Fig. 2). In addition, no significative differences were
found between the groups when survival rates were assessed, VZir=95.5% [95%CI=91.1-
99.8%)] (Fig. 3); MZir=99.6% [95%C1=99.4-99.9%] (Fig. 4)). Significantly higher complication
rates were found in VZir CAISP (33.7% [95%CI1=17.5-49.9%]) compared with MZir CAISP

(9.4% [95%CI=4.8-14.1%]) (Fig. 5).
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Based on the strength of evidence®! all the included studies were classified as
“fair” or “average.” Assessments of quality and risk bias for the included studies are

shown in Table 5.

DISCUSSION
The hypothesis that survival and success rates were higher in MZir CAISP than in VZir CAISP
and that lower prosthetic complications were present in MZir CAISP compared with VZir
CAISP was confirmed. This study was based on the clinical results of MZir CAISPs compared
with their VZir counterparts. In the absence of a precise and agreed definition of what is
considered a conventional VVZir or MZir CAISP, the authors have considered VZir CAISPs as
those milled at a reduced thickness and completely covered by feldspathic porcelain and MZir
CAISPs as those milled in 1 piece, even if they present a partial cut-back in nonfunctional
esthetic areas, as long as the veneering porcelain did not extend to occlusal areas or incisal edges.
Thus, 2 major groups were created, VZir and MZir. A recent systematic review®? made a
distinction between MZir and VVZir CAISP, but without separating the data by groups, and
considered VVZir CAISP as all those with feldspathic porcelain, even if only in esthetic regions.
Following this scheme, only MZir prostheses belonging to one study“® are considered as MZir
CAISPs, since a great difference in the behavior of the restorations was found when they had
porcelain veneers in functional areas and when they did not.*

The hypothesis that higher survival and prosthetic success rates in MZir CAISPs,
as well as significantly lower prosthetic complication rates compared with VZir CAISPs
was accepted. A precise comparison between the different studies was difficult, but

overall survival rates of 88% to 100% were observed in the MZir group compared with
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66.7% to 100% in the VVZir group. The influence of various factors on the risk of prosthetic
complications was evaluated with the most frequent complication being chipping of the
veneering ceramic, which occurred almost 3 times more frequently in fully VZir CAISPs than in
partially or fully MZir CAISPs, even though the sample of the latter was much larger, with a
total of 77 chipped prostheses (20.9%) in VZir CAISPs and 27 (1.0%) in the MZir CAISPs.
Bidra et al? specified that complications in partially MZir prostheses could be minimized by
using high quality zirconia, with careful adherence to laboratory protocols: slow heating and
cooling of the material can provide a minimum prosthetic gap of 12 mm to give adequate support
and strength to the zirconia, using titanium cylinders from the same manufacturer can create a
metal-to-metal interface on the abutments of the dental implants, providing a milled acrylic resin
prototype, where possible, to allow for adjustments in occlusion and esthetics before fabrication
of the definitive zirconia prosthesis, and quality should be controlled at each stage of fabrication.
In another study,®” the importance of providing a minimum prosthetic space of 11 to 12 mm to
give the zirconia prosthesis adequate strength was highlighted. If this space is insufficient, an
osteotomy of the alveolar ridge would be required to achieve it. Despite the heterogeneity of the
analysis of these data in the different studies, the survival rate in the short term was high.
However, the success of a CAISP that remains in the mouth free of complications decreases in
the long term and especially in the VZir group.

In addition to the material, many factors could affect the success and survival of a
CAISP, such as the type of implants, their length and diameter, the presence or not of an
intermediate abutment, the location of the implants in the arch, whether bone regeneration
procedures have been carried out, the type of loading (immediate or delayed), the number of

implants per CAISP, the presence or not of a cantilever, the design of the framework and how it



was manufactured, the type of antagonist arch, and the use or not of an occlusal splint.>*
% In the present review, these parameters were evaluated, specifically, the type of
loading, the presence or absence of a cantilever, the material used in the CAISP, the
location in the arch, and the type of antagonist arch.

Concerning the antagonist arch, Carames et al*® stated that whether the CAISPs
were MZir or VZir, the occurrence of complications was greater when the opposing arch
was another CAISP of the same material. Gonzalez and Triplett®® reported that maxillary
zirconia CAISP with opposing zirconia and those patients with antagonistic natural
dentition had a similar complication probability.

An association between parafunctional habits (bruxism) and the development of
complications has been suggested, although several of the articles included did not
consider this factor.33438:42-46 |n the VVZir group, Papaspyridakos et al® reported a
relationship with the development of chipping between the presence of parafunction, the
presence of another CAISP in the antagonist arch, and the absence of an occlusal splint.
Tartaglia et al*>*° suggested that parafunctional habits were relevant when considering
prosthetic rehabilitation but did not record these data in the diagnostic phase, leaving the
choice of CAISP material to the clinician. Also, in their study with a longer follow-up,*
they reported 14 mechanical complications between the sixth and tenth year of follow-up
in a patient with bruxism. Another study®° also related major complications to bruxism.

Limitations of the present systematic review included the difficulty of obtaining
studies that evaluate the behavior of these types of complete arch rehabilitations in the
long term and with reliable evidence to support such treatment options. For these reasons,

the external validity of the results obtained in the present study needs to be confirmed in

16
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future studies. Although the terms prosthetic success and survival have been often used in dental

implant studies,*®®’ precise definitions for these terms are lacking. The authors defined these

concepts by modifying those provided by different authors, with all authors agreeing on this

definition.

Future research should enroll larger samples with long-term follow-ups. Standardized

criteria should be incorporated in the design of the studies to facilitate comparison.

CONCLUSIONS

Based on the findings of this systematic review, the following conclusions were drawn:

1.

2.

MZir CAISPs and VZir CAISPs had statistically similar survival and success rates.
MZir CAISPs showed fewer complications than VZir CAISPs (33.7% and 9.4%,
respectively).

The influence of different factors such as the type of functional loading, the presence or
absence of a cantilever, the material used, the location of the CAISP, and the type of
antagonist arch in the performance of zirconia CAISP remains controversial.

All these factors create the need for more long-term studies with reliable evidence to

achieve a better understanding of the behavior of the zirconia CAISP.
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3Procera; Nobel Biocare, “Zirite; Keramo, °CZR; Noritake, °Cerabien; Kuraray, ‘Cercom;
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B, Buccal; CAISP, complete arch implant-supported; CR, cement-retained; DIs, dental implants;
MA, metal-acrylic; MC, metal-ceramic; Mnd, mandibular; Mx, maxilla; OHIP, Oral Health
Impact Profile; OHQoL, Oral Health-Related Quality-of-Life Measure; RPD, removable partial
denture; SR, screw-retained; UNS, unspecified; VVZir, zirconia complete arch porcelain veneered
prosthesis.

Zirconia brands used: *Zirconia Prettau; Zirkonzahn, 2ICE Zirkon Ceramics; Zirkonzahn,
3Amann Girrbach; Vorarberg, *Sagemax Zr; Sagemax Bioceramics, *Vita VM9; VITA

Zahnfabrik.

Table 3. Prosthetic complications in VZir CAISP

Author(s)/ No. Complications Chipping

Year CAISP | Major Minor Total Major Minor Total




30

Tirone et al®*(2022) | 27 0 (0%) UNS 0 (0%) 0 (0%) UNS 0 (0%)

Carames et al®® 77 5(6.49%) | 5 10 (12.99%) | 4 (5.19%) | 5 (6.49%) | 9

(2019) (6.49%) (11.69%)

Tartaglia et al* 15 UNS UNS UNS UNS UNS UNS

(2019)

Box et al®® (2018) 6 2 10 12 (100%) | 2 1 3 (50%)
(33.33%) | (100%) (33.33%) | (16.67%)

Carames et al*? 92 18 28 46 (50%) 16 28 44

(2016) (19.57%) | (30.43%) (17.39%) | (30.43%) | (47.83%)

Tartaglia et al®® 48 2(417%) | 17 19 (39.58%) | UNS UNS UNS

(2016) (35.42%)

Sannino and 40 0 (0%) 4 4(10%) 0 (0%) 4(10%) | 4(10%)

Barlattani*! (2016)

Worni et al*®(2014) | 11 2 0 2(18.18%) | 1(9.09%) | 0 (0%) 1 (9.09%)
(18.18%)

Pozzi et al*’ (2013) 26 0 (0%) 3 3(11.54%) | 0(0%) 3 3
(11.54%) (11.54%) | (11.54%)

Larsson and von 10 0 (0%) 8 (80%) | 8 (80%) 0 (0%) 8 (80%) 8 (80%)

Steyern* (2013)

Papaspyridakos and | 16 2 3 5(31.25%) |2 3 5

Lal®(2012) (12.50%) | (18.75%) (12.50%) | (18.75%) | (31.25%)

Total 368 30 78 108 25 52 77

(8.15%) | (21.19%) | (29.34%) | (6.79%) | (14.13%) | (20.92%)

CAISP, complete arch implant-supported; UNS, unspecified.

Table 4. Prosthetic complications in MZir CAISP

Author(s)/ Complications Chipping
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Year No.
Major Minor Total Major Minor Total
CAISP
Tirone et al**(2022) 153 8 UNS 8 (5.23%) | UNS UNS UNS
(5.23%)
Carames et al®® (2019) 100 5(5%) |5 (5%) 10 (10%) | 4 (4%) |5(%) | 9(9%)
Box et al® (2018) 7 0 (0%) 2 2 0 (0%) 0 (0%) 0 (0%)
(28.57%) | (28.57%)
Tischler et al¥” (2018) 191 5 3(1.57%) | 8(4.19%) | 0 (0%) 0 (0%) 0 (0%)
(2.62%)
Gonzalez and Triplett® 44 0 (0%) 8 8 0 (0%) 6 6
(2017) (18.18%) | (18.18%) (13.64%) | (13.64%)
Bidra et al? (2017) 2,039 6 9(0.44%) | 15 0(0%) |0(0%) |0 (0%)
(0.29%) (0.74%)
Rojas-Vizcaya F*(2016) | 20 0 (0%) 2 (10%) 2(10%) 0 (0%) 1 (5%) 1 (5%)
Carames et al® (2015) 26 0 (0%) 1(3.85%) | 1(3.85%) | 0(0%) 1 1
(3.85%) | (3.85%)
Venezia et al* (2015) 26 0 (0%) 3 3 0 (0%) 3 3
(11.54%) | (11.54%) (11.54%) | (11.54%)
Moscovitch M% (2015) 25 0(0%) | 0(0%) 0 (0%) 0(0%) |0(0%) |0 (0%)
Limmer et al*6 (2014) 17 2 10 12 0(0%) |6 6
(11.76%) | (58.82%) | (70.59%) (35.29%) | (35.29%)
Oliva et al* (2012) 22 0 (0%) 2(9.09%) | 2(9.09%) | 0 (0%) 1 1
(4.55%) | (4.55%)
Total 2,670 26 49 75 4 23 27
(0.97%) | (1.84%) | (2.81%) | (0.15%) | (0.86%) | (1.01%)

CAISP, complete arch implant-supported; UNS, unspecified.
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Table 5. Risk of bias in individual studies
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Figure 1. Preferred reporting items for systematic reviews and meta-analyses flow diagram of

search processes and results.



Study
ID

Veneered

Carames et al 2019

Carames et al 2016

Tartaglia et al 2016

Sanninoc and Barlattani 2016

Pozzi et al 2013

Larsson and Von Steyern 2013
Papaspyridakos and Lal 2012

Subtotal (I-squared = 90.3%, p < 0.001)

Monolithic

Carames et al 2019
Tischler et al 2018
Gonzalez and Triplett 2017
Rojas-Vizcaya 2016
Carames et al 2015
Venezia etal 2015
Moscovitch et al 2015
Limmer et al 2014

Oliva et al 2012

Subtotal (I-squared = 86.3%, p < 0.001)

Overall (I-squared =91.1%, p < 0.001)

NOTE: Weights are from random effects analysis

ES (95% Cl)

0.87 (0.77, 0.94)
0.50 (0.39, 0.61)
0.60 (0.45, 0.74)
0.90 (0.76, 0.97)
0.88 (0.70, 0.98)
0.20 (0,03, 0.56)
0.69 (0.41, 0.89)
0.68 (0.52, 0.84)

0.90 (0.82, 0.95)
0.96 (0.92, 0.98)
0.82 (0.67, 0.92)
0.90 (0.68, 0.99)
0.96 (0.80, 1.00)
0.88 (0.70, 0.98)
1.00 (0.88, 1.00)
0.30 (0.14, 0.50)
0.95 (0.77, 1.00)
0.88 (0.80, 0.95)

0.79 (0.71, 0.87)

%
Weight

6.98
6.64
6.04
6.67
6.14
4.12
4.52
41.11

7.18
7.43
6.39
5.91
6.76
6.14
712
542
6.53
58.89

100.00

I
-1

Figure 2. Meta-analysis of success data.
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Study %

[} ES (95% CI) Weight
'

Tirane et al 2021 (Vengered) ——& 1.00(0.87,1.00) 13.62
1

Carames et al 2019 (Veneered) ——  004(0.85,038) 1388
'
I

Hogsett Box et al 2018 (Veneered) -+ 0.67 (0.22, 0.96) 133
I
1

Carames etal 2016 (Veneered) — : 0.80 (0.71, 0.88) 11.07
I

Tartaglia et al 2018 (Vensered) —= 0,96 (0.86, 0.99) 13.03
|

Sannino and Barfattani 2016 (Veneered) —& 1.00(0.97,1.00) 16.06
'
'

VWormi et &l 2014 (Veneered) ———  082(048.0.98) 269
'
I

Pozzi et al 2013 (Veneered) —® 1.00(0.67,1.00) 13.34
—
I

Larsson and Von Steyern 2013 (Veneered) ———————L# 1.00(0.69.1.00) 587
L
'
|

Papaspyridakos and Lal 2012 (Veneersd) —r 1.00(0.79, 1.00) 931
I

Overall (-squared = 81.6%, p = 0.005) @ 0,95 (2.91, 1.00) 100.00
T
1
'

NOTE: ¥eights are from random effects analysis :
L

T I

Figure 3. Meta-analysis of survival data of VZir group.



Study %

ID ES (95% CI) Weight
T
1

Tirone et al 2021 (Menolithic) —+ | 0.95(0.90,098) 0.46
1

Carames et al 2019 (Monolithic) —0-: 0.95 (0.89, 0.98) 0.29
1

Hogsett box et al 2017 (Menolithic) —+ 1.00(0.59, 1.00) 0.02
i
1

Tischler et al 2018 (Monolithic) %, 097(094, 099) 1.03
1
1

Gonzalez and Triplett 2017 (Monolithic) —$ 1.00(0.92,1.00) 0.42

Bidra et al 2017 (Monolithic) % 100(099, 100 97.07

Rojas-Vizeaya 2016 (Monolithic) ——d 1.00(0.83, 1.00) 0.10
1
[

Cérames et al 2015 (Monolithic) —f 1.00 (0.87, 1.00) 0.16
1

Venezia et al 2015 (Monolithic) —+ 1.00 (0.87, 1.00) 0.16
1

Moscovitch et al 2015 (Monolithic) —+ 1.00 (0.86, 1.00) 0.15
1
1

Limmer et al 2014 (Monolithic) ——— 0.89(0.71,0.98) 0.04
1
1

Oliva et al 2012 (Monolithic) —# 1.00(0.85, 1.00) 0.1
1

Overall (I-squared = 28.4%, p = 0.167) | 1.00(0.89, 1.00) 100.00
1
1
1
1
!

T I
-1 0 1

Figure 4. Meta-analysis of MZir group’s survival data.
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Study %
D ES (95% CI) Weight
Veneered :
Tirone et al 2021 [e—1 0.00 (0.00, 0.13) 6.14
Carames et al 2019 -rT-I— 0.13 (0.08, 0.23) 5.81
Hogsett Box et al 2018 I —# 1.00(0.54, 1.00) 2.91
Carames et al 2016 : - 0.50 (0.39, 0.61) 5.28
Tartaglia et al 2016 | —— 0.40 (0.26, 0.55) 4.44
Sannino and Barlattani 2016 —0—:— 0.10(0.03, 0.24) 5.32
Worni et al 2014 e e 0.18 (0.02, 0.52) 2.67
Pozzi et al 2013 —— 0.12(0.02, 0.30) 4.57
Larsson and Von Steyern 2013 : ——— 0.80(0.44, 0.97) 245
Papaspyridakos and Lal 2012 —:—0-— 0.31(0.11,0.59) 2.79
Subtotal (l-squared =94.0%, p < 0.001) :<> 0.34 (0.17, 0.50) 42.38
. 1
Monolithic :
Tirone et al 2021 o= : 0.05 (0.02, 0.10) 8.52
Carames et al 2019 - 0.10 (0.05, 0.18) 6.15
Hogsett box et al 2017 — 0.29 (0.04,0.71) 1.76
Tischler et al 2018 - : 0.04 (0.02, 0.08) 6.61
Gonzalez and Triplett 2017 —IO— 0.18 (0.08, 0.33) 4.92
Bidra et al 2017 . 0.01 (0.00, 0.01) 6.77
Rojas-Vizcaya 2016 | 0.10 (0.01, 0.32) 4.28
Carames et al 2015 -0—1- 0.04 (0.00, 0.20) 5.46
Venezia et al 2015 —0-4'— 0.12 (0.02, 0.30) 4.57
Moscovitch et al 2015 - 0.00 (0.00, 0.14) 6.05
Olivaetal 2012 ——— 0.09 (0.01, 0.29) 4.53
Subtotal (I-squared =69.8%, p < 0.001) 0 | 0.05 (0.02, 0.09) 57.62
1
Overall (I-squared = 92.6%, p < 0.001) ¢ 0.17 (0.12, 0.22) 100.00
NOTE: Weights are from ranldom effects analysis :
-1 0 1

Figure 5. Meta-analysis of complications data.
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