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Although low translucency 3 mol% yttria stabilized tetragonal zirconia polycrystal has excellent mechanical properties, it has limited
application as a monolithic prosthesis. To improve these optical limitations, translucent zirconia has improved esthetics due to an
increase in the cubic phase; however, it is accompanied by a decrease in mechanical properties simultaneously. Lithium disilicate
has improved its mechanical properties through crystal size reduction and various heat treatment methods; therefore, its clinical
application range is continuously increasing. Translucent zirconia shows a wide distribution of physical properties depending on the
yttria content and lithium disilicate according to the size and density of crystal grains. As a result, the indications for translucent
zirconia and lithium disilicate are increasing. Therefore, in this literature review, we intend to examine the rationale behind
the material selection criteria in clinical situations and considerations for designing fixed dental prostheses including pontic, in
particular, by summarizing recent studies. (J Dent Rehabil Appl Sci 2022;38(2):71-80)
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Table 1. Mechanical properties of representative dental zirconia ceramics”

Trade name

Elastic modulus  Fracture toughness — Flexural strength

(GPa) (MPa-m'"?) (MPa)

Lava Plus (3M ESPE)

Cercon ht (Dentsply Sirona)
Bruxir Full-strength (Glidewell)
Xpex (Tosoh)

Katana HTML (Kuraray Noritake)
Zenostar T (Wieland Dental)

Zpex 4 (Tosoh)

IPS e.max ZIRCAD MT (Ivoclar)
Zenostar MT (Wieland Dental)
Katana STML (Kuraray Noritake)

3Y-TZP

4Y-PSZ

Lava esthetic (3M ESPE)

Cercon xt (Dentsply sirona)
Prettau Zirconia (Zirconzhan)
Katana UTML (Kuraray Noritake)
Bruxzir Anterior (Glidewell)

5Y-PSZ

200 - 210 3.5-45 900 - 1500

200 - 210 25-35 600 - 1000

200 - 210 22-27 400 - 900

3Y-TZP, 3 mol% yttria stabilized tetragonal zirconia polycrystal; 4Y-PSZ, 4 mol% yttria partially stabilized zirconia; 5Y-PSZ, 5 mol% yttria par-

tially stabilized zirconia.
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Table 2. Clinical study on the prognosis of monolithic lithium disilicate FPDs

Garling et al.” Reich et al.” Kern et al.” Makarouna et al.”’
Study design Prospective Prospective Prospective RCT
Patient/Prosthesis 28/36 32/32 28/36 18/18
Area Ant/Post Ant/Post Ant/Post Ant/Post
. S Endodontic treatment Periodontal disease (1/36)
Biologic failure Not reported (3/36) Endodontic treatment (2/36)

Fractutre of

Technical failure Restoration (6/36)

Follow up 167 months 2 years
Survival rate (%) 66.6% 93%
Success rate (%) - 83%

Fracture of
restoration (3/36)

Debonding (2/36)
Fracture of
restoration (5/36)

Fracture of
restoration (6/18)

5 years/10 yeats 6 years
100%/87.9% 62.7%
91.1%/69.8% -

RCT, randomized controlled trial.
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Fig. 1. Schematic diagram of fixed partial denture and connector.*!

sive and tensile stress in connector area.

(A) 4-unit fixed dental prosthesis (FPD), (B) Compres-

d, connector diameter; D, diameter at the pontics; p, radius of curvature; o,,,,, hominal stress; M, Moment.
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Table 3. Manufacturer’s recommendation for minimum connector size of all-ceramic FPDs

Minimum connectot size

Material Trade name (for 3-unit FDP) Recommendation
Anterior Posterior
e.max CAD 16 mm’ Height > Width
Up to premolar
e.max Press 16 mm” Pontic span ant (11 mm),
Lithium disilicate canine-premolar (9 mm)
Up to premolar
Amber Mill Pontic span ant (11 mm),
canine-premolar (9 mm)
Katana ML&HT 7 mm’ 9 mm’
3Y-TZP 3M Lava Plus 7 mm” 9 mm’
Cercon ht 6 mm’ 9 mm’
4Y-PSZ Katana STML 12 mm’ 16 mm’ Up to premolar
Katana UTML 12 mm’ 16 mm’ Up to premolar
5Y-PSZ 3M Lava Esthetic 12 mm’ 14 mm’
Cercon xt 12 mm’ 16 mm’ Up to premolar

FDP, fixed dental prosthesis; 3Y-TZP, 3 mol% yttria stabilized tetragonal zirconia polycrystal; 4Y-PSZ, 4 mol% yttria partially stabilized zirconia;

5Y-PSZ, 5 mol% yttria partially stabilized zirconia.
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