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Abstract

:

In full-arch rehabilitation with implant-supported fixed prostheses, using monolithic zirconia seems to have several advantages regarding function and esthetics. However, the current scientific evidence is still limited. Thus, the aim of this investigation was to systematically review the literature on monolithic zirconia restorations for full-arch rehabilitation, particularly pursuing the survival rate and mechanical and biological complications. This study’s protocol was registered in PROSPERO (CRD42022301799). The primary literature search was performed in PubMed/MedLine and Web of Science, and a manual search was performed (checking cross-references). The focused question was, “In an adult population with one or both edentulous arches (P), the oral rehabilitation with implant-supported fixed-monolithic zirconia (full arch) (I), compared with oral rehabilitation using fixed-metal-ceramic prosthesis on implants (C), did show superior clinical results (O) in a minimum follow-up of 1 year (T)?” Inclusion and exclusion criteria were defined. Joana Briggs Institute tools were used to evaluate the quality of the studies. Meta-analysis was performed for the variable survival rate (%), applying the specific continuous moderator (follow-up). Data heterogeneity (I2) was assessed. From the initial search, 327 references were obtained. After eliminating duplicates and applying the inclusion/exclusion criteria by reading the titles, abstracts, and full text, seven articles were included. All included articles were observational longitudinal retrospective studies, with a number of prostheses between 7 and 2039. The mean age was 60 years, and the mean follow-up was 49.7 months. They had mandibular, maxillary, or bimaxillary rehabilitations, always with screw-retained retention, with an average survival rate of 97.23%. The number of implants ranged between four and eight. The quality of the articles was over 70%, and the heterogeneity was considered low (I2 = 28.64%). Within a mean follow-up of around four years, full-arch implant-supported monolithic zirconia rehabilitations had a high survival rate and minimal complications.






Keywords:


edentulous; dental prostheses; dental implants; ceramics; survival rate; complications












1. Introduction


Full-arch implant-supported fixed prostheses are one of the best treatment options for rehabilitating edentulous patients [1,2,3]. Full-arch rehabilitations differ in four parameters: retention mode (screw-retained or cemented), design (single piece or two pieces), prosthodontic material (acrylic/composite metal–resin, metal–ceramic, monolithic zirconia, or zirconia–ceramic), and material to mimic the gingiva (acrylic/composite resin, ceramic, or just gingival shade pigmentation) [2]. Combining a metal infrastructure with veneer ceramics is still considered the gold standard due to its cost, high modulus of elasticity, easy ceramic application and casting, and pleasing esthetic associated with a high success rate [4]. Over the years, the design of full-arch metal–ceramic prostheses has demonstrated success in rehabilitating completely edentulous patients [5]. Therefore, the proper selection of the prosthetic material is critical for the longevity of fixed dental prostheses (FDPs) supported by dental implants. The type of material used can affect how stress is distributed during the chewing cycle and ultimately determines the load-bearing capacity of the FDPs [6,7,8,9,10]. Zirconia has joined this field because of esthetic demands, combining esthetics with excellent mechanical properties [3].



Zirconium (Zr) is a metal with chemical and physical properties similar to titanium (Ti). Zirconium oxide (ZrO2) or zirconia has been used in Dentistry for over 15 years with many indications, focusing on replacing metal and improving esthetics [11]. Zirconia is a polymorphic material with three forms: monoclinic, tetragonal, and cubic [12,13]. It has optimal properties for medical-dental use [11,12,14]. Moreover, zirconia has an excellent survival rate, minimal technical complications, and good biocompatibility and esthetics [2,3,4]. On the other hand, zirconia has an opaque white color, which it has been suggested to stain to improve the esthetics of the structure. However, in recent years, more translucent zirconia has appeared [15].



Within this context, prosthetic restorations in monolithic zirconia retained by dental implants have shown a survival rate of 99.3% in 5 years, compared to metal–ceramics, which have a survival rate of 98.2 to 98.8% in 5 years [5,16,17]. Monolithic zirconia restorations appear to cause wear on the opposing dentition similar to metal–ceramics and seem to have a better fit than zirconia prostheses [18,19]. According to Sailer et al. [20], fixed zirconia and fixed metal–ceramic prostheses exhibited excellent 10-year survival rates, with no statistical differences and similar overall technical results. Therefore, metal–ceramic prosthetic rehabilitations had technical complications of 4.5% in 5 years and 14% in 10 years [21]. In contrast, clinical complications for zirconia were found in the prosthetic infrastructure, the fracture of the ceramics (chipping) (ranging from 15% to 54%) [11], and the fracture of the distal extension (cantilever) [22].



Monolithic zirconia prostheses are emerging as a promising option in the implant-based rehabilitation of edentulous patients, and their clinical performance is not fully documented. This systematic study aimed to analyze the current scientific evidence on fixed full-arch rehabilitation with monolithic zirconia verifying the survival rate and complications.




2. Materials and Methods


This systematic study followed the PRISMA guidelines to analyze the scientific evidence published on the topic under analysis. This investigation was registered in the PROSPERO (CRD42022301799) and followed the Participants, Intervention, Control, Outcomes, and Time (PICOT) protocol. The focused question was, “In an adult population with one or both edentulous arches (P), the oral rehabilitation with implant-supported fixed-monolithic zirconia (full arch) (I), compared with oral rehabilitation using fixed-metal-ceramic prosthesis on implants (C), did show superior clinical results (O) in a minimum follow-up of 1 year (T)?”



The PICOT research question was defined as follows: Population, adult patients with one or both edentulous arches; Intervention, creation of implant-supported complete fixed prostheses in monolithic zirconia; Comparison, implant-supported complete metal-ceramic fixed prostheses; Outcomes, mechanical and biological complications, and survival rates; Time, minimum follow-up of 1 year.



2.1. Source of Information and Research Strategy


The electronic search was performed in January 2022 in two databases: PubMed/MedLine and Web of Science. The MeSH terms and the terms in “natural language” associated with the PICOT parameters are described in Table 1. Furthermore, the search strategy for both databases, after selecting these terms, was defined (Table 1). A manual search was also carried out in the systematic reviews about this theme to find cross-references. Due to the specificity of the theme, it was decided not to use search filters.




2.2. Eligibility Criteria


The following inclusion/exclusion criteria were defined for selecting the articles. The inclusion criteria were (i) randomized clinical trials, (ii) longitudinal (prospective and retrospective) studies, (iii) adult patients, (iv) patients with one or both edentulous arches, (v) patients with implant-supported full-fixed prostheses made of monolithic zirconia without porcelain veneering or with coverage limited to the gingival region/non-functional area, (vi) patients with a minimum follow-up of 1 year, (vii) articles with information on survival/success rates and/or biological complications and/or mechanical complications. The exclusion criteria were (i) studies that enrolled patients ASA III or above, (ii) studies that involved patients with bruxism, (iii) in vitro or preclinical studies, (iv) review articles, (v) total implant-fixed prostheses supported in monolithic zirconia with porcelain veneering in the coronal region.




2.3. Screening and Data Extraction


Two independent reviewers (LV and AC) were responsible for the searches and screening of the articles. After eliminating duplicates, the articles passed through 3 stages: (i) reading of the title, (ii) reading of the abstract, and (iii) reading the full text. In disagreement, a third reviewer (LA) broke the tie. The analysis of agreement between reviewers was performed using the agreement of Cohen’s kappa coefficient. The same independent reviewers selected data from each included article and recorded them in an Excel® sheet (version 15.17, Microsoft, Redmond, Washington, DC, USA). Any potential disagreement and/or discrepancy was resolved by consensus and in the presence of a third reviewer (LA).



The following variables were defined in this investigation: author’s last name; year of publication; sample size (n); average age; follow-up period; number of dropouts; rehabilitation position (maxillary/mandibular); prosthetic framework material (trademark); type of retention; number of implants; types of complications; and success/survival rates.




2.4. Quality Assessment/Risk of Bias


The tool provided by the JBI organization (Joanna Briggs Institute, University of Adelaide, North Adelaide, Australia) was used to assess the quality of the included studies. The purpose of this tool is to evaluate the methodological quality of research and determine the extent to which the possibility of risk of bias has been addressed in its design, execution, and analysis. It includes 11 questions with the following responses: yes, no, undefined, and not applicable. A value below 50% indicates a low quality of the article; between 50 and 69% corresponds to an average quality, and ≥70% reflects a high quality [23].




2.5. Statistical Analysis


Meta-analysis was performed for the variable survival rate (%), applying as a specific continuous moderator to the follow-up of the patients. The heterogeneity of the data (I2) was evaluated. If between 0% and 40%, there was no heterogeneity. Between 40% and 60%, there was moderate heterogeneity. Between 60% and 80%, there was substantial heterogeneity. Between 80% and 100%, there was high heterogeneity. A funnel plot was drawn to verify heterogeneity and whether studies were within the confidence interval (95%) [24].





3. Results


Initially, a total of 327 articles were found. After removing duplicates and applying the eligibility criteria, seven articles were included in this study (Figure 1 and Table 2) (k = 0.908 for the title and abstract selection, and k = 1 for the full-text selection). All articles included were retrospective longitudinal observational studies. They had a minimum number of prostheses of 7 [25] to a maximum of 2039 [16]. The patients’ age average was 60 years. One article [26] referred only to mandibular prostheses, and five referred to [5,16,22,25,27] double-arch prostheses. All articles referred to prostheses with screw retention on a number of implants ranging from 4 to 8. The follow-up average was 49.7 months (4 years). Details of each study are in Table 3.



The quality assessment showed (Table 4) that the articles included in this systematic review had values greater than 70%, considered high quality. The forest plot (Figure 2) and funnel plot (Figure 3) showed low heterogeneity among the studies. The largest variation in the confidence interval was observed in Bidra et al.’s study [16], which may be due to the number of prostheses initially evaluated. However, the heterogeneity found was I2 = 28.64%, which represented a low level of heterogeneity. The average survival rate in the studies was 97.23%.




4. Discussion


The success of rehabilitation is defined by its function, good esthetics, stability, no infection presence, and patient satisfaction [28]. Zirconium oxide (ZrO2) has been used in Dentistry for over 15 years with many indications, focusing on replacing metal and improving esthetics [11], with an excellent survival rate, minimal technical complications, and good biocompatibility and esthetics [2,3,4]. It has optimal properties, such as superior tenacity, resistance to fatigue and bending, excellent wear properties, biocompatibility, osseointegration, and less bacterial colonization, which makes it a suitable biomaterial to be used as a dental implant [11,12,14]. It is most often stabilized by yttria (Y2O3), being called polycrystalline tetragonal zirconia (Y-TZP), which has a high stiffness (ranging from 5 to 10 MPa) and flexural strength (ranging from 900 to 1400 MPa) [11,13]. These physical properties are the highest available dental ceramics [11]. On the other hand, due to zirconia having an opaque white color, most dental zirconia systems suggest staining the structure to improve the esthetics of crowns with full anatomical contours. However, more translucent zirconia has appeared, improving the esthetics, but with a lower strength to fracture [15].



Its success directly depends on the survival of each associated element (implants and restorations). Then, the survival of prostheses is directly associated with their functional presence within the mouth [28]. Moreover, the survival rate can be divided into follow-up intervals, which can be considered short term (1 to 5 years) or long term (5 to 20 years) [29]. For the articles included in this review, the mean follow-up was 49.7 months (around 4 years), corresponding to a short-term follow-up. In addition, even though it was considered a short period, it reached a high survival rate (97.23%), which was compared to the survival of metal–ceramic fixed prostheses (98.2–98.8%), which are considered the gold standard [5,17]. The zirconia found in the various studies was mainly from Zirconzahn, and only one study used Amanngirrbach zirconia, but without specifying the product. Each brand has several zirconia versions with different physical and esthetic characteristics, from the most to the least resistant zirconia or multilayer zirconia. Each layer has differences in color and translucency, respectively, as well as resistance.



Rehabilitation can suffer several complications. The biological complication involves dental implants with inflammatory processes that can reach peri-implantitis, and, if not treated, may lead to implant loss and failure of the prosthesis. A typical biological complication in all included studies was implant loss. However, no inference can be made regarding the fact that the prostheses were made of monolithic zirconia. The implant loss in strategic areas can compromise the viability of the entire rehabilitation, implying the creation of a new one, but this does not mean that the monolithic zirconia has failed. The mechanical/structural complications associated with the prosthesis material’s integrity may range from simple chipping to catastrophic fracture of the rehabilitation [30,31,32].



According to Sailer [33], in an article carried out within the scope of the 3rd Consensus of the European Association of Osseointegration, screw-retained structures are recommended in extensive implant-supported reconstructions. All articles included in this systematic review used the screw-retained system. Therefore, some professionals do not consider cemented retention in extensive rehabilitation because of the irreversibility characteristic. Otherwise, it offers a better occlusal fit. The use of screw retention allows rapid reversibility in case of removal to control or solve complications. On the other hand, the screw channel compromises the stiffness of the material, leading to an increased fracture probability [34]. Cemented prostheses have some advantages compared to screw-retained implant prostheses when the issue of reversibility is not considered. These prostheses have a better passive fit and are easy to adjust in the presence of tensions, thus allowing better passivity [34,35]. In some cases, it is difficult to justify using screws to retain prostheses, except for limited abutment height where there is a diminished surface area for cementation, or in abutments with a subgingival margin where removal of abutments could be complicated when trying to check extravasated cementing material. The cemented system can facilitate the insertion of prostheses in areas with insufficient mouth opening [34,35].



4.1. Mechanical/Structural Complications


A common complication in all articles included was the loss of covering material in the screw access hole. This is a non-specific complication for zirconia restorations. It cannot be defined as a “compromising” complication because it did not alter the functional/esthetic quality or the mechanical characteristics of the zirconia, being easily repaired with the addition of new material.



Fracture of the prosthetic structure was found in two articles. In the study carried out by Tirone et al. [22], four fractures were found, which were classified into two types: one was (i) Type I, a fracture that occurred in the middle, not involving the two most posterior holes for accessing the screws, and three were (ii) Type II, with a fracture on the distal extension (cantilever). Limmer et al.’s [26] study reported a single fracture of the structure in a distal extension. These fractures are related to the length of the distal extension, which received excessive tension in the zirconia, causing consequent fracture [36]. According to Durkan’s study [31], a maximum of 9 mm of distal extension is recommended with 30° angled implants, reducing stresses on the bone and zirconia. In Limmer et al.’s article [26], the distal fracture extension was 17 mm, whereas, in Tirone et al. [22], the average length of the distal extensions fractured was 10.04 mm. Alshahrani et al. [32], in an in vitro study, demonstrated that the length of the distal extension and the occlusal-cervical size are important factors in determining the load values for fracture of these extensions [32].



Higher load values were required for the fracture (7672 N), even with distal extensions with a shorter length [32] and larger occlusal-cervical size (10 mm), while distal extensions with a greater length (17 mm) and smaller occlusal-cervical size [36] fractured once a load of 1543 N was reached [37]. Even though those load values are much higher than the “normal” masticatory loads found in the oral cavity, the normal average peaks at 762 N (in the male molar region, it has an average of 624 N with a peak of 847 N; in females, an average of 537 N with a peak of 613 N) and reaches 806 N in patients with bruxism [37,38,39]. Otherwise, the literature reported a value of mastication force ranging from 244 to 859 N [38], which is below the maximum flexural strength values of short posterior extensions with increased occlusal-cervical size.



Limmer et al. [26] also reported other structural complications (decementation of a pillar, fracture of two pillars, and loss of another pillar). Similar complications were reported in the article by Bidra et al. [16], with six decemented prostheses (titanium abutment) and three titanium abutment fractures. Factors that can cause decementation of the abutment are the zirconia surface’s bonding properties, inadequate cement space, insufficient light diffusion through the zirconia to polymerize dual cement, and lack of strength caused by the abutment design [40]. This last factor was analyzed in the study by Calderon et al. [41], where tapered titanium abutments showed a higher rate of debonding and micromovements than other titanium abutment designs.



Four of the seven articles reported prostheses in monolithic zirconia with pink veneering ceramics [11,16,22,27]. Only one study [27] reported an episode of chipping of the pink ceramic in the palatal zone of the maxillary prosthesis (unknown etiology). Caramês et al. [42] noted that chipping of the veneering ceramic is a frequent complication, which in some cases is not possible to resolve with simple polishing. The main cause of chippings is not clear, but there are three factors suggested: (i) binding interface; (ii) compatibility between the infrastructure material and the covering material; and (iii) resistance of the covering ceramic. Furthermore, the porcelain veneering technique potentially affects ceramic chipping due to its processing methods, which include repeated sintering [43].



Other types of complications were reported in two articles: chipping/fracture of teeth in the opposing arch [44] in six removable prostheses and another [45] greater wear between the arches. The wear of any material is related to the type of mechanical contact, surface roughness, microstructural characteristics, fracture resistance, occlusal load, and environment [46]. The hardness of the material has no significant correlation with wear on the teeth of the opposing arch [47].




4.2. Survival Rate


In Papaspyridakos et al.’s study [17], the complications of 55 full arches rehabilitated with implant-supported metal–ceramic prostheses were studied in an average follow-up time of 5 years. The prostheses exhibited a 98.2% survival rate, with only one failure after 5 years. Complications were divided into minor complications (ceramic wear in 20 prostheses, 84 chipping points in 29 prostheses, and 7 pillars lost in 4 prostheses). Regarding major complications, there were 26 fractures of the veneering ceramic in 9 prostheses, 1 fracture of the infrastructure, and 6 fractures of the screws in 2 prostheses. Gonzalez-Gonzalez et al. [5] reported a 98.8% survival of 80 prostheses in the 5-year follow-up, presenting the loss of the covering material for the screw access cavities, chipping of the covering ceramic, and loss of retaining screws as the main complications. Regarding fixed metal–acrylic prostheses, Barootchi et al. [48] referred to 43 prostheses with a success rate of 83% in 5 years, 67.6% in 8 years, and 51.7% in 10 years. The minor complication was the displacement or fracture of a tooth (94 times in 22 prostheses), and, as a major complication, the fracture of multiple teeth (40 times in 17 prostheses).



Approaching another type of material, two studies by Caramês et al. [2,49] addressed the rehabilitation of full arches in monolithic zirconia. In the first study, 177 fixed prostheses with all-ceramic veneer and ceramic veneer in non-functional areas were observed with a follow-up of 2 years. During the follow-up, two fractures were observed, one for each group, and a minor complication was chipping. The survival between groups was similar: 98.7% for full-arch ceramic-veneered zirconia and 99% for monolithic zirconia with porcelain veneering limited to buccal rehabilitations (non-functional areas). However, the latter only presented complications when the opposing arch was made of monolithic zirconia [2]. In the second study [49], the author mentioned 92 prostheses of which 50% did not have any complications, 28 (30.4%) reported small chipping easily resolved with polishing, 16 (17.4%) exhibited complications that required removal and repair in the laboratory and only 2 prostheses fractured and were remade. The final success rate was 83.4% after a 5-year follow-up, and the authors reported that prostheses without distal extension had an increased risk of major chipping.




4.3. Study Limitations


The main limitation of this investigation was centered on the reduced number of articles found for the theme proposed. Furthermore, another question raised was that several authors define monolithic zirconia with porcelain veneering limited to non-functional areas as monolithic zirconia. However, the word monolithic is defined by the glossary of prosthodontic terms [11] as an object with the same chemical and physical properties throughout its thickness. This is understood as just one material in a single block without any porcelain veneering, other than just the placement of a pigment or final glaze. Our study also included monolithic zirconia prostheses with a slight gingival area covered by a ceramic layer. The development of new studies on this topic must produce more scientific evidence with follow-ups greater than 5 years to permit the assessment of the survival rate and complications in the long term.





5. Conclusions


Within the limitations of this investigation, it was possible to conclude that implant-supported full-arch rehabilitations in monolithic zirconia demonstrated a high survival rate and a minimal level of complications in an average period of 4 years.
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Figure 1. PRISMA flowchart—screening and selection of articles. 
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Figure 2. Forest plot for survival rates (%) [11,14,16,22,25,26,27]. 
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Figure 3. Funnel plot for the studies included. 
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Table 1. MESH terms and search strategy.
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MESH Terms (PubMed)

	
MESH Search (PubMed)






	

	
P: “Jaw, Edentulous” [Mesh] AND “Mouth, Edentulous” [Mesh]



	
I: “Dental Prosthesis, Implant-Supported” [Mesh]; “zirconium oxide” [Supplementary Concept] OR “yttria-stabilized tetragonal zirconia” [Supplementary Concept]



	
C: “Dental Porcelain” [MeSH Terms] OR “Metal Ceramic Alloys” [MeSH Terms]



	
O: complications “[MeSH Subheading]; Survival Rate” [MeSH Terms]






	

	
(“mouth, edentulous” [MeSH Terms] OR “jaw, edentulous” [MeSH Terms]) AND “dental prosthesis, implant-supported” [MeSH Terms] AND (“zirconium oxide” [Supplementary Concept] OR “yttria-stabilized tetragonal zirconia” [Supplementary Concept])









	
“Natural language” terms (PubMed)

	
Free text search (PubMed)




	
P: edentulous

I: complete-arch implant-supported monolithic zirconia fixed dental prostheses, complete-arch implant-supported fixed dental prostheses

C: metal-ceramic implant-supported fixed dental prostheses

O: “technical complications”

	
complete-arch implant-supported monolithic zirconia fixed dental prostheses

“complete-arch” [All Fields] AND “implant-supported” [All Fields] AND (“monolith” [All Fields] OR “monolithic” [All Fields] OR “monolithically” [All Fields] OR “monolithics” [All Fields] OR “monoliths” [All Fields]) AND (“zirconia s” [All Fields] OR “zirconias” [All Fields] OR “zirconium oxide” [Supplementary Concept] OR “zirconium oxide” [All Fields] OR “zirconia” [All Fields]) AND (“fixatives” [Pharmacological Action] OR “fixatives” [MeSH Terms] OR “fixatives” [All Fields] OR “fixative” [All Fields] OR “fixed” [All Fields] OR “fixes” [All Fields] OR “fixing” [All Fields] OR “fixings” [All Fields]) AND (“dental prosthesis”[MeSH Terms] OR (“dental” [All Fields] AND “prosthesis” [All Fields]) OR “dental prosthesis” [All Fields] OR (“dental” [All Fields] AND “prostheses” [All Fields]) OR “dental prostheses” [All Fields])

complete-arch implant-supported fixed dental prostheses

“complete-arch” [All Fields] AND “implant-supported” [All Fields] AND (“fixatives” [Pharmacological Action] OR “fixatives” [MeSH Terms] OR “fixatives” [All Fields] OR “fixative” [All Fields] OR “fixed” [All Fields] OR “fixes” [All Fields] OR “fixing” [All Fields] OR “fixings” [All Fields]) AND (“dental prosthesis” [MeSH Terms] OR (“dental” [All Fields] AND “prosthesis” [All Fields]) OR “dental prosthesis” [All Fields] OR (“dental” [All Fields] AND “prostheses” [All Fields]) OR “dental prostheses” [All Fields])




	
Web of Science search




	
complete arch implant-supported monolithic zirconia fixed dental prostheses




	
full arch implant-supported monolithic zirconia fixed dental prostheses




	
TS = (implant-supported fixed dental prostheses) AND TS = (monolithic zirconia)
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Table 2. Included articles.






Table 2. Included articles.





	Author
	Title
	Study Design
	Patients (n)
	Prostheses (n)
	Average Age





	Bidra et al. (2018) [16]
	Survival of 2039 complete arch fixed implant-supported zirconia prostheses: a retrospective study
	retrospective study
	N/A
	2039
	N/A



	Tischler et al. (2018) [5]
	Rehabilitation of edentulous jaws with zirconia complete-arch fixed implant-supported prostheses: an up to 4-year retrospective clinical study
	retrospective study
	128
	191
	N/A



	Box et al. (2018) [25]
	Patient-reported and clinical outcomes of implant-supported fixed complete dental prostheses: a comparison of metal-acrylic, milled zirconia, and retrievable crown prostheses
	retrospective study
	5
	7
	63.0



	Dieguez-Pereira et al. (2020) [14]
	Monolithic and minimally veneered zirconia complications as implant-supported restorative material: a retrospective clinical study up to 5 years
	retrospective study
	N/A
	14
	56.3



	Tirone et al. (2022) [22]
	Framework fracture of zirconia supported full arch implant rehabilitation: a retrospective evaluation of cantilever length and distal cross-sectional connection area in 140 patients over an up-to 7-year follow-up period
	retrospective study
	41
	55
	63.0



	Rojas Vizcaya (2018) [27]
	Retrospective 2-to 7-year follow-up study of 20 double full-arch implant-supported monolithic zirconia fixed prostheses: measurements and recommendations for the optimal design
	retrospective study
	10
	20
	60.0



	Limmer et al. (2014) [26]
	Complications and patient-centered outcomes with implant-supported monolithic zirconia fixed dental prosthesis: 1-year results
	retrospective study
	17
	17
	57.9







N/A—not available.
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Table 3. Data extracted from the studies included.
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	Author
	Prosthesis Site
	Trademark of Zirconia
	Retention
	No. of Implants/Arch
	Follow-Up (Months)
	Survival Rate
	Complications





	Bidra et al. (2018) [16]
	N/A
	Zirconia Prettau®zircon tooth
	Screw-retained
	N/A
	60
	1 year (2039 prostheses): 99.85%

5 years (69 prostheses): 99.3%
	
	
Decementation of the titanium abutment (n = 6; 0.29%)—4 were maxillary prostheses, 2 were mandibular prostheses, 2 were single-arch prostheses, and 4 were double-arch zirconia prostheses



	
Fracture of the titanium abutment (n = 3; 0.14%)—mandibular prostheses (2 were single-arch prostheses, and 1 was a double-arch zirconia prosthesis)








	Tischler et al. (2018) [5]
	102 maxilla

89 mandible

(65 double arches)
	Zirconia Prettau®zircon tooth
	Screw-retained
	6—maxilla

5—mandible
	48
	Implant—98.8%

Zirconia—99.4% Treatment—98.9%
	
	
Loss of prostheses due to implant loss (n = 3)








	Box et al. (2018) [25]
	5 maxilla

2 mandible

(2 double arches)
	N/A
	Screw-retained
	Between 4 and 6
	70
	98.04%
	
	
Fracture of the opponent tooth (n = 1)








	Dieguez-Pereira et al. (2020) [14]
	N/A
	Zahn Dental Labs
	Screw-retained
	N/A
	68
	100%
	
	
No complication








	Tirone et al. (2021) [22]
	Double arches
	Amann Girrbach®
	Screw-retained
	All-on-4

and

All-on-6
	41.6
	98.9%
	
	
Type I—fractures that occurred in the prostheses but not involving the two most posterior screw accesses



	
Type II—fracture of the cantilever








	Rojas Vizcaya (2016) [27]
	10 double arches
	Zirconia Prettau®zircon tooth
	Screw-retained
	8—maxilla

4 to 6—mandible
	48.6
	100%
	
	
Chipping of the pink gingival ceramic in the palatine zone (n = 1)








	Limmer et al. (2014) [26]
	17 mandibles
	Zirconia Prettau®zircon tooth
	Screw-retained
	4—mandible
	12
	88%
	
	
Implant loss (n = 1)



	
Fractured pillar (n = 2)



	
Abutment unscrewed (n = 1)



	
Decementation of the titanium abutment (n = 1)



	
Fracture of the cantilever (n = 1)












N/A—not available.
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Table 4. JBI quality assessment.
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	Author
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	Total
	%





	Bidra et al. (2018) [16]
	0
	1
	1
	1
	1
	0
	1
	1
	0
	1
	1
	8
	72.72



	Tischler et al. (2018) [5]
	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	1
	10
	90.91



	Box et al. (2018) [25]
	1
	1
	1
	1
	1
	1
	1
	1
	0
	0
	1
	9
	81.82



	Dieguez-Pereira et al. (2020) [14]
	1
	1
	1
	1
	1
	1
	0
	1
	1
	1
	0
	9
	81.82



	Tirone et al. (2021) [22]
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	10
	100



	Rojas Vizcaya (2016) [27]
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	10
	100



	Limmer et al. (2014) [26]
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	10
	100
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