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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.
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| 1. Introduction

Full-arch implant-supported fixed prostheses are one of the best treatment options for rehabilitating edentulous patients 1
(28], 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 . Over the
years, the design of full-arch metal-ceramic prostheses has demonstrated success in rehabilitating completely edentulous
patients (2. 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 [BIBIEILY Zjrconia has joined this field because of
esthetic demands, combining esthetics with excellent mechanical properties &,

Zirconium (Zr) is a metal with chemical and physical properties similar to titanium (Ti). Zirconium oxide (ZrO,) or zirconia
has been used in Dentistry for over 15 years with many indications, focusing on replacing metal and improving esthetics
(L1 Zirconia is a polymorphic material with three forms: monoclinic, tetragonal, and cubic 23], |t has optimal properties
for medical-dental use [L1214] Ngreover, zirconia has an excellent survival rate, minimal technical complications, and
good biocompatibility and esthetics @EI4. 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 [£2],

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 B8 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 R8I According to Sailer et al. 29, 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 [, |n
contrast, clinical complications for zirconia were found in the prosthetic infrastructure, the fracture of the ceramics
(chipping) (ranging from 15% to 54%) 111, and the fracture of the distal extension (cantilever) 22,

2. Complete-Arch Implant-Supported Fixed Monolithic Zirconia
Restorations

The success of rehabilitation is defined by its function, good esthetics, stability, no infection presence, and patient
satisfaction (28, Zirconium oxide (ZrO,) 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 B4, |t 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 U224 |t js most often stabilized by yttria (Y,03), 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) L1113l These physical properties are the highest available dental ceramics . 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 151,

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 3. 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) (24,

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 [221[26](27],

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.

Survival Rate

In Papaspyridakos et al.’s study 4, 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. [¥ 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.

References

1. Bidra, A.S.; Rungruanganunt, P.; Gauthier, M. Clinical outcomes of full arch fixed implant-supported zirconia prosthese
s: A systematic review. Eur. J. Oral. Implantol. 2017, 10 (Suppl. 1), 35-45.

2. Carames, J.; Marques, D.; Malta Barbosa, J.; Moreira, A.; Crispim, P.; Chen, A. Full-arch implant-supported rehabilitatio
ns: A prospective study comparing porcelain-veneered zirconia frameworks to monolithic zirconia. Clin. Oral. Implant. R
es. 2019, 30, 68-78.

3. Barbin, T.; Silva, L.D.R.; Veloso, D.V.; Borges, G.A.; Presotto, A.G.C.; Barao, V.A.R.; Groppo, F.C.; Mesquita, M.F. Bio
mechanical behavior of CAD/CAM cobalt-chromium and zirconia full-arch fixed prostheses. J. Adv. Prosthodont. 2020,
12, 329-337.

4. Dieguez-Pereira, M.; Chavarri-Prado, D.; Estrada-Martinez, A.; Perez-Pevida, E.; Brizuela-Velasco, A. Monolithic and M
inimally Veneered Zirconia Complications as Implant-Supported Restorative Material: A Retrospective Clinical Study up
to 5 Years. Biomed. Res. Int. 2020, 2020, 8821068.

5. Gonzalez-Gonzalez, |.; Dellanos-Lanchares, H.; Brizuela-Velasco, A.; Alvarez-Riesgo, J.-A.; Llorente-Pendas, S.; Herre
ro-Climent, M.; Alvarez-Arenal, A. Complications of Fixed Full-Arch Implant-Supported Metal-Ceramic Prostheses. Int.
J. Environ. Res. Public Health 2020, 17, 4250.

6. Nazari, V.; Ghodsi, S.; Alikhasi, M.; Sahebi, M.; Shamshiri, A.R. Fracture Strength of Three-Unit Implant Supported Fixe
d Partial Dentures with Excessive Crown Height Fabricated from Different Materials. J. Dent. 2016, 13, 400—406.

7. Cevik, P.; Schimmel, M.; Yilmaz, B. New generation CAD-CAM materials for implant-supported definitive frameworks fa
bricated by using subtractive technologies. Biomed. Res. Int. 2022, 2022, 3074182.



10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

. Alarcon-Sanchez, M.A.; Heboyan, A.; Fernandes, G.V.O.; Castro-Alarcén, N.; Romero-Castro, N.S. Potential Impact of

Prosthetic Biomaterials on the Periodontium: A Comprehensive Review. Molecules 2023, 28, 1075.

. Desai, S.R.; Koulgikar, K.D.; Alghtani, N.R.; Algahtani, A.R.; Algahtani, A.S.; Alenazi, A.; Heboyan, A.; Fernandes, G.V.

O.; Mustafa, M. Three-Dimensional FEA Analysis of the Stress Distribution on Titanium and Graphene Frameworks Su
pported by 3 or 6-Implant Models. Biomimetics 2023, 8, 15.

Gehrke, S.A.; Scarano, A.; Cortellari, G.C.; Fernandes, G.V.O.; Mesquita, A.M.M.; Bianchini, M.A. Marginal Bone Level
and Biomechanical Behavior of Titanium-Indexed Abutment Base of Conical Connection Used for Single Ceramic Crow
ns on Morse-Taper Implant: A Clinical Retrospective Study. J. Funct. Biomater. 2023, 14, 128.

Tischler, M.; Patch, C.; Bidra, A.S. Rehabilitation of edentulous jaws with zirconia complete-arch fixed implant-supporte
d prostheses: An up to 4-year retrospective clinical study. J. Prosthet. Dent. 2018, 120, 204-209.

Ferro, K.J.; Morgano, S.M.; Driscoll, C.F.; Freilich, M.A.; Guckes, A.D.; Knoernschild, K.L.; McGarry, T.J. The Glossary
of Prosthodontic Terms: Ninth Edition. J. Prosthet. Dent. 2017, 117, e1—e105.

Apratim, A.; Eachempati, P.; Krishnappa Salian, K.K.; Singh, V.; Chhabra, S.; Shah, S. Zirconia in dental implantology:
Areview. J. Int. Soc. Prev. Community Dent. 2015, 5, 147-156.

Borges, H.; Correia, A.R.M.; Castilho, R.M.; Fernandes, G.V.O. Zirconia Implants and Marginal Bone Loss: A Systemati
¢ Review and Meta-Analysis of Clinical Studies. Int. J. Oral. Maxillofac. Implants. 2020, 35, 707-720.

Bona, A.D.; Pecho, O.E.; Alessandretti, R. Zirconia as a Dental Biomaterial. Materials 2015, 8, 4978-4991.

Bidra, A.S.; Tischler, M.; Patch, C. Survival of 2039 complete arch fixed implant-supported zirconia prostheses: A retros
pective study. J. Prosthet. Dent. 2018, 119, 220-224.

Papaspyridakos, P.; Bordin, T.B.; Natto, Z.S.; El-Rafie, K.; Pagni, S.E.; Chochlidakis, K.; Ercoli, C.; Weber, H.-P. Compli
cations and survival rates of 55 metal-ceramic implant-supported fixed complete-arch prostheses: A cohort study with
mean 5- year follow-up. J. Prosthet. Dent. 2019, 122, 441-449.

Esquivel-Upshaw, J.; Kim, M.; Hsu, S.; Abdulhameed, N.; Jenkins, R.; Neal, D.; Ren, F.; Clark, A. Randomized clinical s
tudy of wear of enamel antagonists against polished monolithic zirconia crowns. J. Dent. 2018, 68, 19-27.

Stober, T.; Bermejo, J.L.; Rammelsberg, P.; Schmitter, M. Enamel wear caused by monolithic zirconia crowns after 6 m
onths of clinical use. J. Oral. Rehabil. 2014, 41, 314-322.

Sailer, I.; Balmer, M.; Husler, J.; Hammerle, C.H.F,; Kanel, S.; Thoma, D.S. 10- year randomized trial (RCT) of zirconia-
ceramic and metal-ceramic fixed dental prostheses. J. Dent. 2018, 76, 32—-39.

Pjetursson, B.E.; Tan, K.; Lang, N.P.; Bragger, U.; Egger, M.; Zwahlen, M. A systematic review of the survival and comp
lication rates of fixed partial dentures (FPDs) after an observation period of at least 5 years. Clin. Oral. Implant. Res. 20
04, 15, 625-642.

Tirone, F.; Salzano, S.; Rolando, E.; Pozzatti, L.; Rodi, D. Framework Fracture of Zirconia Supported Full Arch Implant
Rehabilitation: A Retrospective Evaluation of Cantilever Length and Distal Cross-Sectional Connection Area in 140 Pati
ents Over an Up-To-7 Year Follow-Up Period. J. Prosthodont. 2022, 31, 121-129.

Ferreira, P.W.; Nogueira, P.J.; Nobre, M.A.A.; Guedes, C.M.; Salvado, F. Impact of Mechanical Complications on Succe
ss of Dental Implant Treatments: A Case-Control Study. Eur. J. Dent. 2022, 16, 179-187.

Ettl, T.; Junold, N.; Zeman, F.; Hautmann, M.; Hahnel, S.; Kolbeck, C.; Muller, S.; Klingelhéffer, C.; Reichert, T.E.; Meier,
J.K. Implant survival or implant success? Evaluation of implant-based prosthetic rehabilitation in head and neck cancer
patients-a prospective observational study. Clin. Oral. Investig. 2020, 24, 3039-3047.

Chang, J.S.; Ji, W.; Choi, C.H.; Kim, S. Catastrophic failure of a monolithic zirconia prosthesis. J. Prosthet. Dent. 2015,
113, 86-90.

Durkan, R.; Oyar, P.; Deste, G. Effects of Cantilever Length and Implant Inclination on the Stress Distribution of Mandib
ular Prosthetic Restorations Constructed from Monolithic Zirconia Ceramic. Int. J. Oral. Maxillofac. Implant. 2020, 35, 1
21-129.

Alshahrani, FA.; Yilmaz, B.; Seidt, J.D.; McGlumphy, E.A.; Brantley, W.A. A load-to-fracture and strain analysis of mono
lithic zirconia cantilevered frameworks. J. Prosthet. Dent. 2017, 118, 752—758.

Retrieved from https://encyclopedia.pub/entry/history/show/99239



