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Abstract

Objective: To report the long-term clinical survival and failure rates of single-tooth

restorations made of pressable lithium disilicate ceramics (LS2) and CAD/CAM resin

composite (RC) by two separate clinical observations.

Materials and methods: Twenty-one patients (12 female, nine male) were treated

with 436 minimally invasive single-tooth restorations made of 274 pressed LS2

(n = 12; posterior: monolithic IPS e.max Press; anterior: IPS e.max Ceram veneered,

Ivoclar) or 162 milled from RC (n = 9; monolithic exp. CAD/CAM resin composite,

Ivoclar). The mean age of patients was 44.1 ± 9.3 years and the mean observation

time was 86.2 ± 13.5 months (7.7 ± 1.1 years), with 8.5 ± 2.7 years for LS2 and 6.7

± 0.5 years for RC. All restorations were observed for technical/biological failures

using the modified criteria of the United States Public Health Service (USPHS). Col-

lected data were analyzed using Kaplan–Meier survival analysis and log-rank

test (α < 0.025).

Results: The 274 LS2 restorations showed a survival of 100% and a total failure rate

of 5.5%. The 162 RC restorations showed a survival of 100% and a total failure rate

of 25.3%. RC restorations exhibited more material fractures (p = 0.020) and higher

discoloration rates (p < 0.001).

Conclusions: Pressed LS2 single-tooth restorations showed lower long-term failure

rates than restorations made of RC.

Clinical significance: Despite the limitations of the clinical observations, single-tooth

restorations of both materials can be recommended for permanent use in patients

with severe tooth wear.
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1 | INTRODUCTION

Patients today retain their natural teeth into old age thanks improved

medical and dental care with a growing awareness of the importance

of oral hygiene.1 However, there is a gradual physiological loss of den-

tal hard tissue, particularly enamel, over the years, reportedly by about

15 μm in the premolar region and by 29–33 μm in the molar region.2,3

In addition, younger patients now often suffer from a pathological

loss of dental hard tissue owing to dietary habits (acidic foods and

drinks) or increased attrition, abrasion, or erosion, alone or in

combination.4–7 This accelerates the wear of the hard tissues, result-

ing in different manifestations of tooth wear that may, in severe cases,

require a full-mouth rehabilitation.4,5 Minimally invasive treatment

approaches appear to be advantageous in this situation and is

regarded as the first treatment modality by the expert field.8–12 More

emphasize should be expressed that minimally invasive treatment is

regarded as the first treatment modality by the expert field.

Conventional crown preparations sacrifice approximately 45%

more hard tissue than minimally invasive preparations for occlusal or

full veneers.8,9,13

The variety of available tooth-colored materials has increased in

recent years. These materials—especially silicate ceramics—can be

produced either by layering, pressing, and milling (CAD/CAM technol-

ogy), or a combination of these techniques. The technology selected

appears to influence the material's mechanical properties.14,15 Besides

the material's influence, the fabrication process' influence, and the

operator's influence the patient also has influence the long-term sur-

vival of restorative work.16–18

CAD/CAM can be used to fabricate not only silicate ceramics

(such as lithium disilicate) but also zirconia, polymer-infiltrated

ceramics, or various polymer-based materials.19,20 They can be used

for various indications, including with manual veneering for superior

esthetical outcomes.19,20

Indirect CAD/CAM resin composite materials exhibit higher edge

stability than ceramics, permitting restorations with very thin

margins.21–24 Standardized industrial fabrication of the CAD/CAM

blanks under high pressure and temperature result in more homoge-

nous and more abrasion-resistant restorations than chairside restora-

tions using direct composite resins.25 Ceramics are generally superior

to CAD/CAM polymer-based materials in terms of flexural strength,

abrasion resistance and discoloration rates, whereas CAD/CAM

polymer-based materials are more antagonist-friendly.26–31

Lithium disilicate restorations were shown to result in a survival

between 92% and 97.8% after 5 years and between 85.5% and 96.7%

after 10 years.32–34 Little data have been published on the clinical

long-term performance of minimally invasive CAD/CAM resin com-

posite single-tooth restorations, used for occlusal veneers and partial

crowns over a three-year observation time,35–42 and specifically as

compared to lithium disilicate restorations for worn dentitions regard-

less of the fabrication method.43,44

The present clinical observation aimed to investigate the clinical

outcomes and long-term survival and failure rates of single-tooth res-

torations made of pressed lithium disilicate ceramics (up to 13 years)

and CAD/CAM resin composite (up to 7 years). Survival describes the

retention of the restoration in situ at follow-up examination, even if a

complication has occurred. The following hypotheses were analyzed:

1.Survival of evaluated restoration materials will be different for

the respective follow-up period.

2.Failure rates (incidence of material fracture and discoloration)

will be different for CAD/CAM resin composite and lithium disilicate

ceramic restorations.

2 | MATERIALS AND METHODS

The Ethical Committee of the University Hospital in Munich had

approved both prospective non-randomized clinical studies (projects

012-12 and 659-16) that were used for the present clinical observa-

tion. The requirements of the Declaration of Helsinki were observed,

and written informed consent was obtained from all patients.

2.1 | Clinical population

A total of 21 patients (12 female, nine male) received restorations

made of minimally invasive lithium disilicate ceramic (“lithium disili-

cate”; 12 patients) or experimental CAD/CAM resin composite

(“CAD/CAM resin composite”; nine patients) restorations. The resto-

rations were delivered between July 2007 and December 2014 within

the framework of two different clinical studies. The recipients were

regular patients of the Department of Prosthetic Dentistry at the Uni-

versity Hospital in Munich.

Inclusion and exclusion criteria were as follows:

a. Age between 18 and 70 years.

b. Adequate oral hygiene (BOP ≤2; PI ≤3).

c. Preparation guidelines for specific restoration materials can be

followed.

d. Necessary increase in VDO due to attrition, abrasion and erosion

of dental hard tissue alone or in combination (moderate to severe

tooth wear) in the presence of excessive dentin exposure and

patient demand for improved masticatory function and smile

esthetics.

e. Absence of periodontal disease (GI ≤3; oral and vestibular

PD ≤3.5 mm).

f. Absence of pregnancy and lactation.

g. Smoking status not relevant.

2.2 | Prosthetic treatment

Patients requested prosthetic treatment due to varying degrees of

dental hard-tissue loss combined with losses in VDO, hypersensitivity

or functional/esthetic impairments. The loss of dental hard tissue was

caused predominantly due to erosion combined with functional wear

(Figure 1).
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All patients had received minimally invasive tooth-colored full-

mouth rehabilitations made of either

a. lithium disilicate ceramic restorations, using monolithic lithium disi-

licate single-tooth restorations in the load-bearing posterior

regions (IPS e.max Press, Ivoclar); and lithium disilicate frameworks

with manual veneering in the esthetic anterior regions (IPS e.max

Press with IPS e.max Ceram, Ivoclar; Figure 2); or

b. monolithic experimental CAD/CAM resin composite restorations

(Ivoclar).

Manufacturer reported about the composition of the experimen-

tal CAD/CAM composite material (Ivoclar), which consisted of 22% Vf

matrix (dimethacrylate) and 78% Vf filler (barium glass fillers, 15%;

ytterbium trifluoride, 9%; mixed oxides, 44%; silicon oxides, three;

copolymers, 7%). The material showed mechanical properties as fol-

lows: flexural strength = 167 MPa, modulus of elasticity = 11.4 GPa,

Vickers hardness = 915 MPa, and water absorption after

7 days = 28 μg/mm3.

Most CAD/CAM resin composite restorations were additive res-

torations with no previous preparation. A single experienced dentist

treated all the patients with lithium disilicate ceramic restorations,

F IGURE 2 Post-operative view of patient's maxilla with
monolithic (posterior) and partially veneered (anterior) lithium
disilicate restorations

F IGURE 4 Post-operative view of patient's mandible with

F IGURE 1 Pre-operative viewof themaxilla of a 28-year-old patient
with erosive and functional wear and numerous dentin exposures

F IGURE 5 Try-in of pressed lithium disilicate monolithic occlusal
onlays on teeth FDI 17, 15 and 14. Preparation design

F IGURE 3 Pre-operative view of the mandible with erosive and
functional wear and numerous dentin exposure
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whereas the patients with CAD/CAM resin composite restorations

were treated by three different experienced dentists. All dentists had

been calibrated in advance (Figures 3,4).

The data for the lithium disilicate restorations have been pub-

lished previously,43,44 but the present clinical observation featured

extended observation rates (up to 13 years) and added a comparison

to CAD/CAM resin composite restorations with observation rates of

up to 7 years.

Each rehabilitative treatment—regardless of the material used—

started with an esthetic and functional diagnostic wax-up in centric

relation, which was evaluated with the patient using a direct mock-up

(esthetic evaluation). The necessary increase in vertical dimension was

determined according to (a) the incisal edge positions of the central

incisors, (b) the width-to-length ratio of the incisors, (c) phonetics,

(d) freeway space, and (e) the facial profile. A “test drive” (3 months or

more) for functional/esthetic evaluation used either a repositioning-

splint or adhesively bonded polymethyl methacrylate (PMMA) anterior

and posterior veneers in case of planned lithium disilicate ceramic res-

torations, designed according to the increase in VDO implemented in

the evaluated wax-up.43,44

The hard-tissue removal for the lithium disilicate ceramic res-

torations was guided by a template (prep guide)—either a ther-

moplastic template/foil (Duran transparent 0.5 mm; Scheu-Dental,

Iserlohn, Germany) or Silicon index fabricated from the outer

contour of the diagnostic wax-up and controlled with a special

periodontal probe (CP-15UNC; Hu-Friedy, Tuttlingen, Germany).

The preparation guidelines—especially for the lithium disilicate

ceramic restorations have been described previously.43–47 The

preparation design was dependent on the degree of destruction,

preexisting fillings, and the extension of the wax-up by the den-

tal technician.

Polyether impressions were taken (Impregum penta; 3 M, Seefeld,

Germany) and plaster casts were poured. The final restorations (IPS e.

max Press monolithic or partial anterior veneering by IPS e.max Ceram

or CAD/CAM resin composite veneers; all Ivoclar) were fabricated by

the dental laboratory according to the manufacturer's instructions as

published in previous articles.43–45,48 The composition of the lithium

disilicate crowns, onlays, and veneers was as follows: silicon dioxide,

57–80%; lithium dioxide, 11–19%; potassium oxide, 0%–13%; phos-

phorus pentoxide: 0%–11%, zirconia, 0%–8%; zinc oxide, 0%–8%;

others, 0%–10%. The CAD/CAM resin composite restorations were

composed of Bis-GMA, UDMA, Bis-EMA, and TEGDMA (total

monomer 18.0 wt%) and inorganic fillers of barium glass, ytterbium

trifluoride, silicon dioxide and mixed oxide (82 wt%, particle size,

40 nm–7 μm) with additional additives, initiators, stabilizers and pig-

ments (0.2 wt%).

The prepared abutment teeth were—if necessary—covered with

temporary restorations (C&B; Ivoclar), and bonded (Heliobond; Ivo-

clar) without etching. All restorations were tried in with glycerine gel

(Figure 5). If minor (<1 mm in diameter) corrections were required for

the lithium disilicate restorations, the surface was repolished at chair-

side prior to definite adhesive placement. Major corrections (>1 mm)

were followed by a glaze firing at the dental laboratory. The

CAD/CAM resin composite restorations were merely repolished after

any corrections.

Prior to adhesive bonding, lithium disilicate ceramic restorations

were cleaned/disinfected for 5 min in an ultrasonic bath filled with

alcohol (Ethanol 90%); resin composite restorations were briefly swi-

veled in alcohol for disinfection and then cleaned in distilled water in

an ultrasonic bath for 5 min. The internal surfaces of the lithium disili-

cate ceramic restorations were etched with hydrofluoric acid (IPS

Ceramic Etching Gel <5%; Ivoclar) for 20 s, while the internal surfaces

TABLE 1 Modified United States Public Health Service (USPHS) Ryge criteria for clinical evaluation of ceramic and CAD/CAM resin
composite restorations analyzed44,45

USPHS Alpha (A) Bravo (B) Charlie (C)

Marginal

discoloration

No visual evidence of marginal

discoloration

Visual evidence of marginal discoloration

at the junction of the tooth structure

and the restoration, but the

discoloration has not penetrated along

the restoration in a pulpal direction

Visual evidence of marginal

discoloration at the junction of the

tooth structure and the restoration

that has penetrated along the

restoration in a pulpal direction,

renewal necessary

Secondary

caries

The restoration is a continuation of

existing anatomic form adjacent to the

restoration

Visual evidence of dark keep

discoloration adjacent to the

restoration

Renewal necessary

Marginal

integrity

No probe catch Slight catch on probing, no gap Highly over or under-contoured,

renewal necessary

Surface texture Surface texture similar to polished enamel Surface texture gritty or similar to a

surface subjects to a white stone or

similar to a composite containing

supramicron-sized particles

Surface pitting is sufficiently coarse to

inhibit the continuous movement of

an explorer across the surface,

renewal necessary

Restoration

fracture

Restoration is intact and fully retained, no

fracture

Restoration is partially retained, polishing

or repair is possible

Restoration is completely missing or

huge fracture, renewal necessary
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of the CAD/CAM resin composite restorations were air-abraded using

a modified procedure (Rocatec soft, 1 bar pressure, approximately

10 s exposure time, 90� angle). After cleaning in an ultrasonic bath

(see above), a Primer (Monobond Plus, exposure time 60s; Ivoclar)

was applied to the pre-treated internal surfaces of both restoration

types, followed by a thin layer of bonding material (Heliobond; Ivo-

clar). A low-viscosity composite resin cement (Variolink II; either light-

cured or dual-cured; Ivoclar) combined with a multiple step dentin

adhesive system (Syntac; Ivoclar) was used for the final placement of

the restorations.

The occlusal concept realized was anterior canine guidance with

“freedom in centric”. Annual recalls were performed using the modi-

fied United States Public Health Service (USPHS) criteria specified in

Table 1 for both clinical analyses, as described previously,49,50 with

ratings Alpha (no problem observed), Bravo (minor complications

observed), or Charlie (major complications observed, remake of the

restoration necessary). The recall evaluations were performed by two

examiners with 10 years of clinical expertise in all-ceramics and adhe-

sive technique.

The analysis, in addition to the classical USPHS criteria chosen,

further distinguished between technical and biological failures. Tech-

nical failures in the clinical observation also included additional mea-

sured criteria: restoration fracture (major chipping), minor chipping,

marginal/incisal crack formation, retention loss, or marginal/

restoration discoloration. Discolorations were checked visually and

documented at follow-up. Biological failures include secondary caries,

with necessary endodontic treatment as an additional criterion. Occlu-

sal wear, marginal integrity, and surface quality were detected visually

and haptically with a probe during the follow-up sessions.

2.3 | Statistical analysis

Survival and failure rates for the lithium disilicate ceramic and

CAD/CAM resin composite group were calculated using the Kaplan–

Meier survival analysis and the log-rank test. Restorations were con-

sidered total failures if they had to be replaced (rated Charlie). Data

F IGURE 6 Kaplan–Meier rate of pressed lithium disilicate and
CAD/CAM resin composite failures in total as comparison

F IGURE 7 Loss of retention of posterior pressed lithium disilicate
monolithic occlusal onlay (FDI 27) after 149 months of clinical service

F IGURE 9 Kaplan–Meier rate for failure rates of pressed lithium
disilicate restorations

F IGURE 8 Loss of retention of pressed lithium disilicate
monolithic occlusal onlay after 149 months of clinical service. The
composite built-up is still bonded to lithium disilicate ceramic
representing an adhesive failure of the dentin adhesive on natural
tooth structure
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were analyzed using SPSS 25 (SPSS) with a significance level of

p < 0.025 to adjust for the variability in patient selection for the two

different material groups.

3 | RESULTS

3.1 | General information

The mean age of the 21 patients was 44.1 ± 9.3 years and the mean

observation period was 86.2 ± 13.5 months (7.7 ± 1.1 years). All

patients were non-smokers and were seen at the clinic due to esthetic

concerns, hypersensitivity, functional and masticatory problems, as

well as in very rare cases pain.

All patients were treated with tooth-colored single-tooth restora-

tions (N = 436), whereas 274 lithium disilicate ceramic restorations

were made, of which 176 monolithic lithium disilicate restorations

were placed in the load-bearing posterior regions (IPS e.max Press);

144 monolithic occlusal onlays, 32 crowns, and 98 lithium disilicate

F IGURE 10 Pressed lithium disilicate monolithic occlusal onlays
(Figure 5) after 49 months of clinical service with visible wear

F IGURE 11 CAD/CAM resin composite restorations after
adhesive bonding with high surface gloss at baseline recall

F IGURE 12 CAD/CAM resin composite restorations (Figures
11, 14) with marginal discoloration after 64 months of clinical use.
The surface appeared dull with visible wear

F IGURE 13 Repairable distobuccal fracture of CAD/CAM resin
composite restoration (FDI 46) after 44 months of clinical service

F IGURE 15 CAD/CAM resin composite restorations (Figure 14)
with discoloration and crack of first premolar (FDI 24) and perforation
on second molar (FDI 26) after 58 months of clinical service. Surface
appeared dull with visible wear

F IGURE 14 CAD/CAM resin composite restorations after
adhesive bonding with high surface gloss at baseline recall
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frameworks with manual veneering in the esthetic anterior regions

(IPS e.max Press with IPS e.max Ceram). In addition, 162 monolithic

CAD/CAM resin composite restorations were fabricated, of which

140 were in the posterior region (77 occlusal onlays, 59 partial

crowns, four full crowns), and 22 in the anterior region (20 veneers

and two crowns).

3.2 | Lithium disilicate restorations

Within the group of lithium disilicate ceramic restorations, five female

and seven male patients with a mean age of 41.2 ± 8.2 years (female,

48.2 ± 5.8; male, 41.3 ± 8.6) were treated with a mean observation

time of 95.0 ± 33.3 months (8.5 ± 2.7 years).

The total failure rate of lithium disilicate ceramic restorations was

5.5% with a total annual failure rate (AFR) of 0.5%. All technical fail-

ures were rated Bravo (Table 2 and Figure 6–9) with an AFR of 2.9%

and discoloration with an AFR of 2.2%. For the lithium disilicate resto-

rations, no biological complications were found. Visible occlusal wear

(rated Bravo) occurred in 67.5% of the lithium disilicate restorations

(Figure 10).

3.3 | CAD/CAM resin composite restorations

Within the group of CAD/CAM resin composite restorations, seven

female and two male patients with a mean age of 44.0 ± 10.8 years

(female, 44.3 ± 9.1; male, 43.0 ± 15.3) were treated with a mean

observation time of 74.0 ± 6.3 months (6.7 ± 0.5 years). Details for

the patients included are summarized in Table 2.

The total failure rate of CAD/CAM resin composite restorations

was 25.3% (Figure 6) with a total AFR of 3.8%. CAD/CAM resin com-

posite restorations exhibited more material fractures (p = 0.020, AFR:

6.2%) and higher discoloration rates (p < 0.001, AFR: 14.2%) analyzed

with the log-rank test.

Thirty-nine technical failures and two biological failures occurred

(one secondary caries after 52 months and one necessary endodontic

treatment after 7 months), all rated Bravo (for details see Table 2).

Occlusal wear (rated Bravo) was documented in 91.1% of the

CAD/CAM resin composite restorations after 6 and 7 years in situ

(Figures 11–18).

Neither restorative material presented any difference in survival,

with no loss of restoration to follow-up.

Detailed survival and failure rates for both restoration types are

listed in Table 3. Survival and failure rates as primary outcomes are

listed in Table 4.

4 | DISCUSSION

Full-mouth rehabilitations of patients with moderate to severe loss of

dental hard tissue with progressive VDO reduction usually represent a

F IGURE 16 CAD/CAM resin composite restorations (Figure 14)
with discoloration and crack of first premolar (FDI 24) prior to change
of prosthetic rehabilitation from CAD/CAM resin composite to
monolithic lithium disilicate restorations after separating of
CAD/CAM resin composite crown after 72 months of clinical service.
Discoloration resulted of an adhesive failure between CAD/CAM
resin composite and luting composite

F IGURE 17 CAD/CAM resin composite restorations (Figure 14)
with discoloration and crack of first premolar (FDI 24) prior to change
of prosthetic rehabilitation from resin CAD/CAM composite to
monolithic lithium disilicate restorations after removal of CAD/CAM
resin composite crown after 72 months of clinical service. Luting
composite remained on abutment tooth as a sign of adhesive failure
on the inner surface of the restoration

F IGURE 18 Kaplan–Meier rate for failure rates of CAD/CAM
resin composite restorations
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major challenge for the dental team. The most prevalent reasons why

patients requested treatment were esthetic concerns (59%), followed

by teeth sensitivities (40%), functional problems (17%), and pain

(14%).4,5,7 These reasons could be confirmed for the present study

population.

Lithium disilicate ceramic is generally superior to CAD/CAM

polymer-based materials in terms of flexural strength, abrasion resis-

tance, and marginal/material discolorations.19,20,24,25,26 These results

were partially confirmed in the present clinical observation, as

CAD/CAM resin composite restorations showed higher abrasion rates

and significantly higher discoloration rates than lithium disilicate

ceramic restorations. The annual failure rate was additionally higher

for the CAD/CAM resin composite restorations.

It should be mentioned that this direct comparison between the

two materials investigated is also a major limitation of the present

observation, as not only the materials themselves differed but also the

manufacturing methods (pressed vs. CAD/CAM). The latter can influ-

ence the mechanical and optical properties of the materials, as men-

tioned in the introduction for lithium disilicate ceramic.19,21,22

A further limitation is the inclusion gap of about 3 years of

patients from the lithium disilicate ceramic population. The gap arose

because the restorations were exclusively provided by a single practi-

tioner, while the CAD/CAM resin composite observation was per-

formed by three different practitioners within a short period. The

lithium disilicate practitioner was also included in the CAD/CAM resin

composite study, leading to the gap in between. It is still assumed that

the clinical procedures of the lithium disilicate ceramic observation

are stable, being performed only one practitioner using the same

materials.

No long-term data for indirect CAD/CAM resin composite resto-

rations in patients with worn dentitions are available.35–39 Therefore,

the present clinical observation used restorations made from a highly

filled (82 wt%) CAD/CAM resin composite to evaluate long-term per-

formance irrespective of the limitations mentioned.

Favorable long-term survival (85.5%–96.7% after 10 years and

100% for partial crowns after 7 years of clinical service) have been

reported for single-tooth all-ceramic restorations33,34,45—and particu-

larly for lithium disilicate ceramic restorations as investigated in the

present clinical observation, with minimally invasive restoration geom-

etries as described in the introduction.32,34 These survivals are even

surpassed by the 100% after up to 13 years of observation based on

the present observational results. Fifteen minor technical failures

occurred but did not require restorations to be replaced. Minor chip-

pings (2.9%) were repaired with direct resin composite. The formation

of marginal cracks is still under observation but has not changed clini-

cally since the previous publication.43,44 The repair rate was 1.8% for

the lithium disilicate ceramic restorations examined. Even with mini-

mally invasive geometries as used in the present clinical observation,

with predominantly occlusal onlays and full veneers (lithium disilicate

ceramic group), the literature shows that restorations can be stabilized

by adhesive bonding, especially when applied with reduced

thickness.43,44

The few discolorations (2.2%) of restoration margins were re-

polished with ceramic polishing sets. Some, however, could not

be completely removed. Given their posterior location, patients

did not consider this to imply an esthetic compromise and

declined a remake of their restorations. Marginal discoloration

occurred in one patient who was a non-smoker; the reason could

not be finally determined. Most other instances of failures within

the lithium disilicate group occurred in one patient with reduced

compliance for the nighttime protective splint and an additional

anterior trauma.

TABLE 4 Results of modified USPHS criteria including number of restorations and percentages49,50

Lithium disilicate Composite resin

Alpha (A) Bravo (B) Charlie (C) Alpha (A) Bravo (B) Charlie (C)

Marginal discoloration 268 (97.8%) 6 (2.19%) 0 (0%) 163 (99.4%) 22 (7.36%) 0 (0%)

Secondary caries 274 (100%) 0 (0%) 0 (0%) 189 (99.5%) 1 (0.53%) 0 (0%)

Restoration fracture 266 (97.1%) 8 (2.92%) 0 (0%) 180 (95.3%) 10 (4.74%) 0 (0%)

TABLE 3 Descriptive results of total
survival and failure rates of lithium
disilicate and CAD/CAM resin composite
restorations including most common
failures separately

Lithium disilicate Composite resin

Total number % Total number %

Total survival and failure rates

Survival rate 274/274 100 162/162 100

Technical failure rate 15/274 5.48 34/162 24.1

Biological failure rate 0/274 0 2/162 1.20

Most common failures

Chipping/fracture rate 8/274 2.92 10/162 6.17

Discoloration rate 6/274 2.19 23/162 14.2
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In the present clinical observation, CAD/CAM resin composite

restorations exhibited the same survival as the lithium disilicate

ceramic restorations, with no clinical loss of restorations—a favorable

long-term outcome. Nevertheless, the failure rate for CAD/CAM resin

composite restorations was significantly higher than for lithium disili-

cate ceramic restorations. This rate is mainly due to technical failures

(24.1%) and two biological failures (1.2%). As for the technical failures,

there were significantly more partial fractures (6.2%) and marginal/

material discolorations (14.2%) (Figure 12). All failures with this mate-

rial were amenable to repair. The favorable repair options for poly-

mers have been described in the literature.18

Discoloration of the material occurred exclusively in posterior

resin composite restorations, without no esthetic impairment and no

replacement need. CAD/CAM resin composite restorations in this

observation were significantly less resistant to abrasion than the lith-

ium disilicate ceramic restorations and carried a higher risk for recur-

ring VDO decrease, with occlusal wear rates of 91.1% and 67.5%,

respectively. This material-specific behavior is confirmed by in-vitro

as well as in-vivo data.26,28,51 The 3-year wear data of 12 patients

who were also restored using lithium disilicate ceramics and

CAD/CAM resin composite as part of full-mouth rehabilitations con-

firm the results of the present study.51

An observation limitation is that the abrasion was not investi-

gated quantitatively, but purely visually on a yes/no grid. The results

obtained demonstrate the slight clinical advantages of lithium disili-

cate ceramic restorations over CAD/CAM resin composite ones. The

clinical data cannot easily be compared with published in-vivo data,

as limited data has examined CAD/CAM resin composite restora-

tions vs. all-ceramic crowns beyond a 3-year study period.32,33,43–45

In one study, the survival of the resin composite restorations at

3 years was already lower than in the present observation, for a sur-

vival of 87.9% with high abrasion.35 This may be explainable by the

different preparation designs in the two clinical setups. Minimally

invasive restorations, such as those in the present observation, allow

enamel to be preserved as an optimal substrate for adhesion rather

than requiring the exposure of dentin associated with crown prepa-

ration. Both restorative materials were adhesively bonded with the

same composite luting agent using a comparable method, so that dif-

ferences in luting protocols should play a subordinate role. However,

as in the clinical study by Vanoorbeek,35 ceramic crowns are clearly

superior to resin composite crowns and are therefore recommended

for long-term use.

The hypotheses underlying the present observation, namely that

there is no difference in clinical parameters or survival and failure

rates between minimally invasive rehabilitation with lithium disilicate

ceramic or CAD/CAM resin composite, could therefore be partially

rejected, based on failure rates.

Another minor limitation of the present observation—apart from the

selection of the patient cohort regarding gender and the small number of

patients presenting divers lifestyle and eating habits (21)—was the influ-

ence of the treatment provider(s) (operator sensitivity) and the proces-

sing of the materials in the dental laboratory. This has been confirmed in

the literature.16,17 As the majority of prosthetic rehabilitations were per-

formed from one operator, the influence seems to be smaller but still

existent. In addition, the lack of sample size calculation is also a limitation,

since the effort of total rehabilitations is very high and consequently a

number was determined in advance.

The present patient cohort was highly balanced and enrolment

bias should have played a rather subordinate role, with the two

patients with the most failures being male. Increased chewing forces

may have had an influence. In addition, there were no detailed techni-

cal investigations into possible bruxism. A further limitation was that

the abrasion resistance of the two materials could only be observed

between the material groups (ceramic–ceramic or composite–

composite) and not with natural teeth as antagonists, as all patients

had received full-mouth rehabilitations. Further clinical studies using

prospective split-mouth method like restoring the upper and lower

jaw or the left and right posterior region with diverse materials, or a

higher number of patients should be performed.

5 | CONCLUSIONS

Within the limitations of the present clinical observations, the follow-

ing conclusions may be drawn:

1. Both restoration materials presented identical survival (100%) for

the respective follow-up period.

2. Failure rates were higher for CAD/CAM resin composite restora-

tions (24.1%), including mainly technical failures, than for lithium

disilicate ceramic restorations, with 5.48% technical failures.

CAD/CAM resin composite restorations had a higher incidence of

material fracture and higher discoloration rates.
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