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Application of ceramic materials for fabrication of dental restoration materials has been
a focus of interest in the field of esthetic dentistry. The ceramic materials of choice are
glass ceramics, spinel, alumina, and zirconia. The development of yttrium tetragonal zirco-
nia polycrystal (YTZP)-based systems is a recent addition to all-ceramic systems that have
high strength and are used for crowns and fixed partial dentures. Computer-aided design/
computer-aided manufacturing (CAD/CAM)-produced, YTZP-based systems are popular with
respect to their esthetic appeal for use in stress-bearing regions. The highly esthetic nature
of zirconia and its superior physical properties and biocompatibility have enabled the de-
velopment of restorative systems that meet the demands of today’s patients. Many in vitro
trials have been performed on the use of zirconia; however, relatively fewer long-term clinical
studies have been published on this subject. The use of zirconia frameworks for long-span
fixed partial dentures is currently being evaluated; in the future, more in vivo research and
long-term clinical studies are required to provide scientific evidence for drawing solid guide-
lines. Further clinical and in vitro studies are required to obtain data regarding the long-term
clinical use of zirconia-based restorations.
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MATERIALS AND METHODS
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Table 1. Fractographic analysis of failure types

Failure type Fracture cause

Core cracking Small contact with a hard sharp indenter
Sustained increasing load
Overloading of the veneer ceramic
Surface defects
Impact with hard object
Improper support by the framework
Overloading and fatigue
Weak core veneer bond strength and toughness
Improper surface finish of the framework
Tetragonal monoclinic transformation and
surface lifts
Flexion of the framework
Defects at core veneer interface
Improperly applied and sintered liner material
Thermal prestresses
Defects at fitting surface of the framework
(particle abrasion or correction grinding)
Overloading of thin framework
CAD/CAM milling defects
Premature contact with the supporting structure
Flexing of the axial walls under load
Poor fit and bad design
Weak and thin margins
Connector fracture Insufficient dimensions
Veneer ceramic on the tensile surface
Positioning outside the arch of occlusion
Surface damage
Structural defects

Veneer chipping

Veneer

delamination

Radial cracking

Failure related to
generation of
hoop stresses

CAD/CAM: computer-aided design/computer-aided manufacturing.
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Table 2. Characteristics of frequently used measurements assessing clinical outcomes of fixed dental restorations in previous studies

Measurement

Characteristic Rating

Items evaluated:
(1) retention,

California Dental Association (CDA) system

(2) marginal adaptation,
(3) periodontal health,

(4) aesthetics,

(5) oral hygiene,

(6) secondary caries
[tems evaluated:

(1) color match,

USPHS

(2) marginal discoloration,

(3) anatomic form,

(4) marginal adaptation,

(5) caries
Gingival index (Gl) & Periodontal index (P1)
Satisfaction Subjective
Patient/observer
Aesthetics/function
Patient Hygiene performance Index (PHP)

Evaluation of state of gingiva or periodontal tissue

Evaluation of oral hygiene

‘Satisfactory':
(R) ROMEQ: perfect
(S) SIERRA: adaptable
‘Not satisfactory':
(T) TANGO: remake or correction needed

Alfa: excellent
Bravo: acceptable
Charlie: unacceptable

Gl: 0 (normal)~3 (spontaneous bleeding)
PI: 0 (normal)~8 (destruction of alveolar bone)
Visual analogue scale (VAS)

0 (no plaque accumulated)
1 (plaque accumulated)

USPHS: US Public Health Service.
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Table 3. List of long-term clinical prospective cohort studies conducted in all-ceramic fixed partial dentures (FPDs) using zirconia framework

Reason of failure (n)

Study Foll_ow-up Type OT FPD Number Success (%)
period (yr) (unit) FF Ve sC PE OTH
Molin and Karlsson [22] 5 3 19 100.0 - - - - -
Schmitt et al. [23] 3 3~4 27 96.3 - 1 - - -
Roediger et al. [24] 4 3~4 99 94.0 1 - 4 1 -
Beuer et al. [25] 3 3~4 21 90.5 1 - - 1
Edelhoff et al. [18] 3 3~6 22 90.5 - 2 - - -
Beuer et al. [26] 3 3 68 88.2 1 4 - 3 -
Tinschert et al. [17] 3 3~4 65 86.5 - 4 - - 5
Vult von Steyern et al. [27] 2 3 20 85.0 - 3 - -
Sailer et al. [28] 3 3~5 46 84.8 - 1 3 - 3
Schmitter et al. [29] 2 3~4 30 82.0 1 1 - - 4
Raigrodski et al. [30] 3 3 20 75.0 - 5 - - -
Sailer et al. [21] 5 3~4 57 73.9 1 1 b - 4

FF: framework fracture, VC: veneer chipping, SC: secondary caries, PE: periodontal problems, OTH: other reasons including lack of retention, root frac-

ture of abutment, and endodontic treatment.
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