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Context and Policy Issues 

Dental crowns are used to repair and restore function to natural teeth that have been 

damaged mechanically or biologically, and modern crowns often provide an aesthetically 

pleasing look to patients. There are many materials used to manufacture dental crowns, 

including full metal, porcelain-fused-to-metal (PFM), and dental ceramics. PFM crowns, 

also known as metal-ceramic crowns, are considered the “gold-standard” for dental crowns, 

due to their high strength and relatively good aesthetic qualities;1 however, the underlying 

metal can occasionally be seen through the overlaying porcelain, and there is a lack of 

translucency. This can ruin the aesthetic quality of the prosthesis.2 All-ceramic  or fully 

porcelain restorations circumvent these issues, and are often considered to be an 

appropriate alternative, especially for the anterior regions of the mouth.3 Ceramics are also 

very biocompatible.2 However, in the past, all-ceramic materials had a higher likelihood of 

chipping and cracking than PFM crowns, especially in the posterior region of the mouth 

where occlusal forces are highest.2,3 In this report for clarity, both porcelain-fused-to-metal 

crowns and metal-ceramic crowns will be referred to as “PFM crowns” and all-ceramic and 

fully porcelain crowns will be referred to as “all-ceramic crowns”. 

The rising costs of metals and additionally, the introduction of different manufacturing 

processes, including computer-aided design and computer-aided manufacturing, have 

made all-ceramics more accessible, faster, and simpler to create.4,5 This has made all-

ceramic crowns more desirable in clinical practice to both patients and providers.6  

The aim of this review is to evaluate the clinical evidence regarding the longevity of PFM 

and all-ceramic crowns, and to evaluate available cost-effectiveness data to support 

reimbursement decision making. This report is an update of a previous CADTH report, 

“Porcelain-Fused-to-Metal Crowns versus All-Ceramic Crowns: A Review of the Clinical and 

Cost-Effectiveness”7 published in 2016.  

Research Questions 

1. What is the clinical evidence on the longevity of all -ceramic/porcelain crowns?  

2. What is the clinical evidence on the longevity of different types of all -ceramic/porcelain 

crowns compared with other types of all-ceramic/porcelain crowns? 

3. What is the clinical evidence on the longevity of ceramic/porcelain-fused-to-metal 

crowns?  

4. What is the clinical evidence on the longevity of all -ceramic/porcelain crowns compared 

with ceramic/porcelain-fused-to-metal crowns?  

5. What is the long-term (eight years and longer) cost-effectiveness of all-

ceramic/porcelain crowns compared with ceramic/porcelain-fused-to-metal crowns?  

6. What are the evidence-based guidelines regarding the use of all-ceramic/porcelain 

crowns or ceramic/porcelain-fused-to-metal crowns? 



 

 
PEER REVIEWED SUMMARY WITH CRITICAL APPRAISAL All-Ceramic/Porcelain Crowns and Ceramic/Porcelain-Fused-to-Metal Crowns 5 

Key Findings 

Two systematic reviews were identified, both of which analysed tooth-supported, all-

ceramic materials. They showed high survival rates between evaluated all-ceramic 

materials (5 year survival ranging from 84.5% to 97.6%). Other clinical studies examining 

all-ceramic crowns included materials such as yttrium oxide partially stabilized zirconia 

crowns (Y-TZP), lithium disilicate crowns, and layered zirconia crowns. The survival rates 

varied from 92% and 98.5% at 5 years to a 15 year survival rate of 81.9%.  

The results of one randomized controlled trial (RCT) suggested that there is no difference in 

survival rates between porcelain-fused-to-metal (PFM) crowns and all-ceramic crowns. 

Survival rates over 5 years in this comparative study were 97.44% for PFM crowns and 

97.73% for zirconia pressed crowns.  

PFM crowns had a mean 7 year survival rate of 69.2%. 

Complications appeared to be uncommon in most studies. The most common 

complications were chipping, fractures, endodontic complications, secondary caries, root 

fracture, and periapical lesions. Based on the available evidence, both PFM crowns and all-

ceramic crowns appear to be safe interventions, with similarly low complication rates 

between the two materials. 

There were many limitations to this evidence, including a lack of comparative studies, a 

variety of materials and techniques used in manufacturing the crowns, and a lack of 

Canadian-based studies. Individuals with parafunctional habits including bruxism were also 

excluded from many studies, which also limited generalizability of the results. Although a 

large number of studies were identified examining the survival of crowns, the evidence is 

inconclusive as to whether one material is superior to another, as  there is a distinct lack of 

comparative evidence, a lack of randomized trials, and a lack of studies with long-term 

follow-up. No systematic reviews were identified that included or compared PFM crowns to 

all-ceramic crowns, and the included RCT did not detect any significant differences 

between the two materials. The included systematic reviews also did not perform quality 

appraisal on included primary studies, thus the quality of the conclusions cannot be 

determined.    

Additionally, no relevant evidence-based guidelines or economics publications were 

identified regarding the use of all-ceramic/porcelain crowns or porcelain fused to metal 

crowns, therefore, these research questions could not be addressed in this report. This is a 

limitation that should be considered, as it is unknown whether the materials used in crowns 

differ in cost-effectiveness  

Methods 

A limited literature search was conducted on key resources including PubMed, The 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, Canadian and major international health technology agencies, as well as a 

focused Internet search. For research questions 1, 2 and 3 methodological filters were 

applied to limit retrieval to health technology assessments, systematic reviews, meta-

analyses, randomized controlled trials and non-randomized studies. No filters were used to 

limit retrieval for questions 4 and 5. A methodological filter was applied to limit retrieval to 

guidelines for research question 6. Where possible, retrieval was limited to the human 

population. The search was also limited to English language documents published between 
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March 16, 2016 and Sept 6, 2017 for research questions 1 to 5 and between January 1, 

2012 and September 6, 2017 for research question 6. The search dates for research 

question 6 were extended to 2012 as this was an additional question that was addressed 

for this report.  This question regarding guidelines was not present in the previous CADTH 

report.7 

Literature Search Methods 

Rapid Response reports are organized so that the evidence for each research question is 

presented separately. 

Selection Criteria and Methods 

One reviewer screened citations and selected studies. In the first level of screening, titles 

and abstracts were reviewed and potentially relevant articles were retrieved and assessed 

for inclusion. The final selection of full-text articles was based on the inclusion criteria 

presented in Table 1. 

Table 1: Selection Criteria 

Population Adults (≥ 18 years) who require a crown  
 

Intervention Q1-2, Q4-6: All-ceramic dental crowns (including reinforced all-ceramic/porcelain dental crowns such as, 
but not limited to, alumina, zirconia, E-max, or CEREC crowns) 
 
Q3, Q6: Ceramic/porcelain-fused-to-metal crowns (metal-ceramic crowns) 
 

Comparator Q1, Q3, Q6: No comparator  
 
Q2: Other types of all-ceramic dental crowns (including reinforced all-ceramic/porcelain dental crowns such 
as, but not limited to, alumina, zirconia, E-max, or CEREC crowns) 
 
 
Q4-5: Ceramic/porcelain-fused-to-metal crowns (metal-ceramic crowns) 
 

Outcomes Q1-Q4: Clinical benefits and harms (e.g., longevity of crown; failure rates; wear of crowns or teeth crown 
survival at 5, 10, or 15 years post-insertion; porcelain or ceramic fracture; adverse events) 
 
Q5: Long-term cost-effectiveness (eight years or longer) 
 
Q6: Evidence-based guidelines, including recommendations regarding indications or contraindications for 
crown use, crown use following root canal treatment, and contextual considerations (e.g., infrastructure, 
technology) surrounding the use of crowns  
 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies, economic evaluations, evidence-based guidelines 

 

Exclusion Criteria 

Articles were excluded if they did not meet the selection criteria outlined in Table 1, they 

were duplicate publications, or were published prior to 2016 for research questions 1 to 4 

and 2012 for research question 5. Articles were also excluded if they only included 
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composite resin restorations, implant-supported crowns, bridges, dentures retained by 

special crowns, or where the mean follow-up duration was less than 5 years. As a 

comparative question for different types of all-ceramic crowns was added for this report, this 

criterion differs from the original CADTH report from 2016.7 Studies comparing different 

types of all-ceramic crowns were excluded in that publication, but were not excluded in this 

report. 

Critical Appraisal of Individual Studies 

The included systematic reviews were critically appraised using the AMSTAR8 tool and both 

randomized studies and non-randomized studies were critically appraised using the Down’s 

and Black checklist.9 Summary scores were not calculated for the included studies; rather, 

a review of the strengths and limitations of each included study were described. 

Summary of Evidence 

Quantity of Research Available 

A total of 273 citations were identified in the literature search. Following screening of titles 

and abstracts, 234 citations were excluded and 39 potentially relevant reports from the 

electronic search were retrieved for full-text review. No potentially relevant publications 

were retrieved from the grey literature search. Of these potentially relevant articles, 30 

publications were excluded for various reasons, while 9 publications met the inclusion 

criteria and were included in this report. Appendix 1 describes the PRISMA flowchart of the 

study selection. 

Additional references of potential interest are provided in Appendix 6. 

Summary of Study Characteristics 

A summary of study characteristics of the included studies is presented in Appendix 2. 

Study Design 

Two systematic reviews (SRs), both with meta-analyses (MAs)3,10 were included in this 

review. Additionally, one randomized controlled trial  (RCT)5 and six non-randomized studies 

(NRS)4,6,11-14 were included. Of the NRS, four were retrospective4,6,13,14 and two were 

prospective.11,12 Five of the NRSs were cohort studies,4,11-14 and one NRS was described 

by the authors as a dental laboratory survey.6 Seven studies were published in 20174-6,10-13 

and two studies were published in 2016.3,14  The SRs both included 14 primary studies in 

their narrative syntheses,3,10 but one10 included only 10 primary studies in the meta-

analysis, whilst the other3 included all 14. There was an overlap of five studies between the 

two reviews (see Appendix 5 for details).  

Country of Origin 

None of the included studies were conducted in Canada. One SR3 was conducted by a 

primary author from the UK, and the other10 was conducted by a primary author from Saudi 

Arabia. The countries of origin for the primary studies included in these SRs were not 

mentioned. 

The RCT5 included in this review was published in Italy. The other NRSs were published in 

Japan,4 Germany,12 The Netherlands,13 China,14 the United States,6 and Italy.11  
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Patient Population 

For patients with a follow-up of greater than five years, the first SR by Kassardjian et al3 

included patients over the age of 17 (2,580 tooth-supported crowns in total), and the 

second SR by Aldegheishem et al10 included a at least 1,162 tooth-supported crowns (one 

primary study did not report actual crown numbers), but did not specify an age range (the 

earliest age that was reported was 17, though some primary studies did not report age of 

patients). The minimum follow-up for this SR was 5 years.10  

The included RCT5 enrolled 72 patients aged 18 to 70 years; however, the mean age was 

not stated. The NRSs included 62 patients over the age of 18,4 34 patients aged 26.2 to 

73.8 years,12 13 patients with no specified ages,13 4,634 patients aged 17 to 63,14 and 120 

patients aged 18 to 76.11One NRS did not specify the number of patients, nor their ages, 

but included 31,594 restorations from two dental laboratories.6 

Patients with the parafunctional habit of bruxism were  excluded in three studies on the 

longevity of both PFM and all-ceramic crowns,5,11,14 and patients with temporomandibular 

joint disorders were excluded in two studies.4,12 Additionally, patients with poor oral hygiene 

were excluded in four studies,4,5,11,14 and patients with uncontrolled periodontal disease 

were excluded in five studies.4,5,11,12,14 Two studies did not specify any explicit exclusion 

criteria based on parafunctional habits, disease state or tooth hygiene.6,13  

Interventions and Comparators 

The primary studies of the SR by Kassardjian et al3 analysed vital tooth-supported,  all-

ceramic crowns made with a variety of materials, including slip cast alumina core, leucite 

reinforced glass ceramic, pure alumina core, lithia disilicate, CAD/CAM slip cast alumina 

core and zirconia. Of crowns followed for more than 5 years, 979 crowns were anterior 

crowns and 1601 crowns were posterior crowns.3 The primary studies of the SR by 

Aldegheishem et al10 also examined tooth-supported, all-ceramic crowns, including lithium 

disilicate, glass-infiltrated alumina core, densely-sintered alumina, zirconium-oxide core, 

pressed Al2O3, MgAl2O4, fluoromica-reinforced glass-ceramic, sintered Al2O3, fluoromica-

reinforced glass-ceramic, leucite-reinforced, and shrinkage-free ZrSiO4 ceramic. 470 

crowns were anterior, and 740 crowns were posterior, however two included primary 

studies did not report the location of the crowns from their study.10  

The included RCT5 analysed 45 zirconia frameworks with pressable veneering ceramic 

single crowns on endodontically treated teeth, compared with 45 metal frameworks with 

pressable veneering ceramic single crowns on endodontically treated teeth. The other 

ceramic materials used in the included clinical studies included tooth-supported yttium 

oxide partially stabilized zirconia crowns  (Y-TZP),4 endocrown, circumferential, post-

supported or tooth-supported lithium disilicate crowns,12-14 and tooth-supported layered 

zirconia crowns.6 One study examined PFM crowns on endodontically treated teeth.11  

The only clinical study that had a direct comparator relevant to this report was Monaco et 

al,5 who compared metal ceramic crowns with all-ceramic crowns. Kassardjian et al3 

compared different all ceramic materials to other all-ceramic materials. Follow-up time for 

all included studies ranged from 5 years to 223 months. 

Outcomes 

Six clinical studies used Kaplan-Meier survival analysis to determine survival time of the 

crowns.4,5,11-14 Six studies analysed crown survival,4,5,10-14 four studies analysed crown 
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success3-5,10 and six studies analysed crown failure or failure rates.3,5,10,11,13,14 Fracture 

rates were assessed by one study.6 Complications were assessed in four studies.4,5,10,12 

Adverse Events 

The majority of studies looked at adverse events, including mechanical and biological 

failure of the crowns. Adverse events that led to crown failure included endodontic 

complications, secondary caries, chipping, fracture, loss of crown, decementation, 

dislodgement, root fracture, abutment tooth fracture, and periapical lesions requiring 

treatment. .  

Summary of Critical Appraisal 

Details of the critical appraisal are presented in Appendix 3. 

Systematic Reviews 

Two SRs were identified and appraised for quality.3,10 

The first SR by Kassardjian3 had a comprehensive literature search of at least two 

databases, and was supplemented with grey literature searches, manual searching in 

selected journals, and consultation with manufacturers of ceramic materials. Language was 

limited to English-only publications, which may affect the results by eliminating potentially 

relevant publications from inclusion. However, funnel plots were used to assess potential 

publication bias and the results were acceptable .A list of excluded studies was not 

provided. 

Study selection was performed by two independent reviewers and a third reviewer resolved 

any discrepancies. However the method of data collection, and whether this was performed 

by two independent reviewers , is not explicitly mentioned. It is also not reported how the 

data was extracted, or whether data extraction forms were used.  

There was acknowledgement of statistical and clinical heterogeneity in the included studies, 

and both chi-square tests and I2 tests accompanied by forest plots were used for summary 

indicators. Due to statistical heterogeneity, a random effects model was used, which may 

help to control for this observed heterogeneity. Bias was also assessed using Begg’s and 

Egger’s tests.  

The second SR by Aldegheishem et al10 exhibited many similar shortcomings to 

Kassardjian et al.3 This included limitation to English-only publications. However, similarly 

to Kassardjian et al,3 the authors also had a comprehensive search of at least two 

databases supplemented by manual searches of specific journals, two reviewers 

independently selected studies, it included a comprehensive table detailing study 

characteristics, and it acknowledged clinical and statistical heterogeneity using I2 and forest 

plots. Distinct from the other SR, Aldegheishem10 included an excluded studies list with 

exclusion reasons, and had data extraction performed by two independent reviewers.  

Aldegheishem et al10 did not include a search for grey literature, and did not formally 

assess the risk of publication bias through a funnel plot. This potentially means that there 

may be unrecognized publication biases that occurred during the s election of studies that 

are undocumented in the review.  

A major limitation in both SRs3,10 was the lack of quality appraisal performed on any 

included studies in the reports. Therefore, the quality of the conclusions of the SR cannot 
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be determined. Finally, neither SR made reference to any a priori protocols, so it is difficult 

to determine whether any changes or arbitrary decisions were made during the review 

process. 

Randomized and Non-Randomized Studies 

All included clinical studies4-6,11-14 reported their study objectives and aims. Measured 

outcomes were also well reported, with a large proportion of studies4,5,11-14 clearly 

describing and defining their specific outcomes. As the focus was often specifically placed 

on crown characteristics as opposed to patients characteristics, and as some studies were 

of a retrospective nature4,6,13,14 and were unable to ascertain specific information on 

patients, demographic information was often lacking.6,13,14 Information on the extent that 

varying patient characteristics , such as age or sex, may have had on crown survival was 

therefore also lacking.  

In six of the seven clinical studies, the intervention was adequately described and 

procedures for the placement of crowns was fully detailed.4,5,11-14 In general, potential 

confounders were not listed or described, and confounders were also not taken into 

account in the statistical analyses.5,6,11-14 The majority of studies4,5,11,12,14 used strict and 

specific inclusion and exclusion criteria to ensure a fairly homogenous population. This may 

limit the effect of confounders, but this may also have limited the external validity and 

generalizability of the results. 

The identified RCT5 was the only study to include a power calculation to assess appropriate 

sample size. The study also mentioned an a priori protocol, had appropriate randomization 

using computer generated numbers and sealed and numbered envelopes, and used a 

Kaplan Meier survival analysis to account for differences in follow-up time between patients. 

However, the reporting was not clear on the sampling method used to recruit patients, and 

strictly recruited patients from the patient database of the University of Bologna.5 The 

patients, therefore, may not accurately represent the general population, as private clinics 

are missing as a patient base. This recruitment issue was also present in three other 

included NRSs.4,13,14 

Three of the seven studies5,11,12 had two independent evaluators assess the crowns, with 

the evaluator being a separate individual from the clinician who initially placed the crown.  

Summary of Findings 

A summary of the findings of the included studies is presented in Appendix 4. 

What is the clinical evidence on the longevity of all-ceramic/porcelain crowns?  

Two SRs evaluated the longevity of tooth-supported, all-ceramic crowns.3,10 Kassardjian et 

al.3 examined longevity using failure (including any event that affected the crown) of both 

anterior and posterior crowns in vital teeth. In groups with follow-up between 5 and 6 years, 

anterior crowns demonstrated a 3.6% failure rate, and posterior crowns demonstrated a 

failure rate of 7.4%. Anterior crowns in this group were significantly less likely to fail, with a 

pooled relative risk for failure of anterior crowns compared with posterior crowns of 0.5  

(95% CI, 0.33 to 0.76). In groups with follow-up of 7 years or more, anterior crowns 

demonstrated an 18.6% failure rate, and posterior crowns  demonstrated a failure rate of 

38.8%. In this group, anterior crowns were also less likely to fail compared to posterior 

crowns, but the pooled relative risk estimate was non-significant at 0.73 (95% CI, 0.19 to 

2.72). The most common events in the SR by Kassardjian3 were technical failures, 
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including fractures (of the core or veneer) and debonding. Some of these fractures were 

reported to have been repaired by polishing, but they were still regarded as failures. 

Five NRSs evaluated the survival and failure of all-ceramic dental crowns.4,6,12-14 The 

Kaplan-Meier 5 year survival rate of Y-TZP crowns was found to be 98.5% and the 10 year 

survival rate was found to be 67.2% in tooth-supported crowns.4 There were significant 

differences in success between crowns located in different regions of the mouth, with a 

hazard ratio of 8.27 (95% CI, 1.41 to 65.15) for premolar teeth compared with anterior 

teeth, and a hazard ratio of 12.13 (95% CI, 2.06 to 97.16) for molar teeth compared with 

anterior teeth.4   

Endodontically treated teeth with monolithic lithium disilicate crowns had a 6 year survival 

rate of 87.6% in one study with a sample size of 3412 (41 restorations, 11 of which were 

post-supported). A 5 year survival of 92% was found in another study with a sample size of 

13 (87 restorations, 11 of which were endocrowns, and 76 of which were circumferential 

crowns).13 The 10 year survival rate was 85.5% and the 15 year survival rate was 

81.9%.13A third study using tooth-supported crowns found a 5 year survival rate of 96.5% 

with a sample size of 4,634.14 For teeth with positive sensitivity at insertion, the survival rate 

was 69.2% and for endodontically treated teeth it was 70.0%.12 However, among the 12 

analyzed patients in van den Breemer et al,13 there was no failure seen on any 

endodontically treated teeth. Tooth-supported molar single crowns had a higher rate of 

failure than premolar or anterior single crowns, and failures often occurred in the first year 

after placement.14 

Layered zirconia restorations (tooth-supported single crowns) had a 5 year fracture rate of 

3.25%, and there was a significant difference between anterior and posterior restorations, 

with anterior crowns being less likely to fracture.6 

Adverse events of all-ceramic crowns 

Tooth-supported Y-TZP crowns had complications including chipping, root fracture, 

abutment fracture, and dislodgement. Chipping was more frequent on premolar and molar 

teeth with 10 (16.1%) and 6 (9.7%) chipping incidents respectively.4 When crowns were 

opposed by teeth with metal restorations, there were significantly higher risks  of 

complications in crowned teeth (hazard ratio of 6.05, 95% CI, 2.01 to 18.30).4  

The complication rate for monolithic disilicate crowns for the loss of abutment tooth vitality 

was 8.2%.12 Two severe biological complications occurred with this material out of 25 (8%) 

crowns available for examination; one was an apical infection, and the other an abutment 

fracture caused by severe caries.12 50% of complications occurred in teeth that were 

previously endodontically treated. Complications for monolithic disilicate also included 

secondary caries, debonding and fracture.13 In the study by van den Breemer et al,13 9% of 

surviving restorations scored “unsatisfactory” with regards to hyper-sensitivity and tooth 

vitality, 2% of surviving res torations scored “unsatisfactory” in caries, erosion, and 

abfraction, and 5% of surviving restorations scored “unsatisfactory” in periodontal 

responses. Additionally, 3% of restorations scored “poor” in measures of tooth integrity. In 

the study by Yang et al,14 chipping was the main reason for tooth-supported single crown 

failure, followed by crown fracture as the second most common complication. 

What is the clinical evidence on the longevity of different type of all -ceramic/porcelain 

crowns compared with other types of all-ceramic/porcelain crowns? 
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The identified SR by Aldegheishem et al10 found a variety of survival and success rates of 

different ceramic materials. Lithium disilicate had the highest survival and success rate at 

97.6% and 93%, pressed Al2O3, MgAl2O4
 had the lowest survival rate at 84.5%, and 

sintered Al2O3 had the lowest success rates at 80.1%. Location analysis was performed for 

two materials, densely sintered alumina, and glass-infiltrated alumina. No significant 

differences were found between anterior crowns and posterior crowns in survival or 

success for either material, with the exception of the survival rates for densely sintered 

alumina. In this group, anterior crowns displayed higher survival than posterior.  

Adverse events of all-ceramic crowns versus other all-ceramic crowns 

In the included SR by Aldegheishem et al,10 the authors did not perform statistical analysis 

because the number of adverse events and complications was too few to be able to 

correlate with the type of material. The descriptive analysis showed that the most common 

adverse events were technical events, including crowns fracture as the most frequent.10 

Chipping also occurred in some crowns (n < 5), and these chips were repaired or polished. 

The sole complication type for fluoromica reinforced, leucite reinforced, pressed Al 2O3, 

MgAl2O4, and sintered Al2O3 was crown fracture.  

What is the clinical evidence on the longevity of ceramic/porcelain-fused-to-metal crowns? 

One NRS evaluated PFM or metal ceramic crowns  on endodontically treated teeth.11 The 7 

year survival rate of PFM crowns on endodontically treated teeth was 69.2%, and there was 

a significantly  higher survival rate between teeth with greater than50% coronal structure 

and teeth with less than 50% of coronal structure, at a hazard ratio of 2.03 (95% CI, 1.03 to 

3.98).11  

Adverse events of PFM crowns 

For PFM crowns, adverse events that occurred on teeth with more than 50% coronal 

structure were periapical lesions at a rate of 6.6% and post fractures at a rate of 3.3%.11 

Teeth with  less than 50% coronal structure experienced periapical lesions, post debonding, 

and root fractures at a rate of 13.3% each, and post fractures at a rate of 3.3%.11  

What is the clinical evidence on the longevity of all-ceramic/porcelain crowns compared 

with ceramic/porcelain-fused-to-metal crowns?  

One RCT by Monaco et al5 examined all-ceramic/porcelain crowns compared with PFM 

crowns on endodontically treated teeth. The estimated cumulative survival with standard 

error, where the crown remained in situ  with a score of 1 to 3 for aesthetics, function, and 

biological parameters (scores greater than 4 to 5 require replacement of crown) from one to 

five years for zirconia based crowns was 97.73% ± 2.19%, compared with PFM crowns at 

97.44% ± 2.39%. The estimated cumulative success with standard error, where the crowns 

remained in situ with score of 1 to 2 for the same parameters, (scores of 3 to 5 were 

consider terminal events) of zirconia based crowns was 91.11% ± 4.27%, compared with 

PFM crowns at 92.64% ± 4.14%. Statistical analysis of the comparative data revealed no 

significant differences between the two materials.  

After the follow-up period of 60 months, there were two complete failures of crowns. One 

was zirconia, and the other PFM. Three zirconia crowns chipped and two PFM crowns 

chipped. All crowns in this study were posterior crowns.  

Adverse events of PFM versus all-ceramic crowns 
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In the included RCT, no harms were noted during the study.5 There were no changes in 

periodontal assessment between the two materials and no secondary caries, endodontic 

complications, or decementation.5 However, the follow-up period for this study was fairly 

short (mean follow-up of 65.7 months), which may limit the number of complications seen in 

this report.  

What is the long-term (eight years and longer) cost-effectiveness of all-ceramic/porcelain 

crowns compared with ceramic/porcelain-fused-to-metal crowns?  

No cost-effectiveness data was identified regarding all-ceramic/porcelain crowns compared 

with ceramic/porcelain-fused-to-metal crowns. 

What are the evidence-based guidelines regarding the use of all-ceramic/porcelain crowns 

or ceramic/porcelain-fused-to-metal crowns? 

No evidence based guidelines were identified regarding the use of all -ceramic/porcelain 

crowns or ceramic/porcelain-fused-to-metal crowns. 

Comparison to Previous Report 

The 2016 report by CADTH7 on PFM and all-ceramic crowns had similar results to this 

current report. There were high survival rates in both PFM crowns and in all-ceramic 

restorations. In some studies identified from that report, anterior crowns also performed 

better than posterior crowns, similarly to the studies identified for this report. The 2016 

report also did not find evidence displaying any significant differences in survival between 

PFM and all-ceramic crowns.7 

Since the publication of the previous 2016 CADTH report,7 a corrigendum to the included 

SR has been released.15 The corrigendum corrected an accidental inclusion of ZrSiO4 

crowns into a “densely sintered zirconia crown” group, which lowered the total survival 

rates. The corrected 5 year survival rates are 93.8% (95% CI, 90.3 to 96.1%), and although 

it decreased the difference in survival to 1.9% lower than PFM crowns, the conclusion from 

the SR remained the same. This conclusion still aligns with the current report and the 

previous CADTH report, concluding that the survival of PFM crowns does not appear to 

differ significantly from all-ceramic crowns. 

Limitations 

A limitation of the gathered evidence in this report is the limited generalizability to the 

Canadian context. No included studies were focused in Canada or on the Canadian 

population, and some studies were focused on only patients from university based 

clinics,4,5,13,14 which may not reflect the usual treatment path for most Canadians.  

Another limitation was the lack of evidence-based guidelines and economic evaluations to 

address research questions 4 and 5. The previous CADTH report7 also did not identify any 

relevant economic evaluations, so data and research into long term cost effectiveness 

outcomes are lacking for this subject.  

There is a lack of RCTs or comparative studies either comparing PFM crowns to all-ceramic 

crowns, or PFM crowns and all-ceramic crowns compared to an appropriate control group. 

The lack of studies that directly compare these two materials restricts the conclusions that 

can be made about the comparative longevity of the two materials , as although individual 

studies may have used these materials, the teeth that the crowns were placed on may differ 

between studies. This makes indirect comparison inappropriate as the quality and health of 
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the restored teeth (for example, whether the tooth required endodontic restoration or not) 

may affect the longevity of the crown. Additionally, many of the studies examined crown 

survival in endodontically treated teeth, which may differ from crown survival in vital teeth. 

This makes an all-encompassing conclusion about the survival rates of single crowns very 

difficult. 

Only one study identified was randomized5 and two included studies in one of the SRs were 

randomized.10 This limits the quality of the evidence as choices for crown type and other 

aspects of the placement (such as luting agents, techniques, etc.)  would have been made 

on the basis of clinical situation and could be subject to bias.  

One of the included SR and meta-analyses10 compared all-ceramic materials to other all-

ceramic materials and found that due to the low numbers of studies evaluating these 

materials and the low number of complications associated with crowns, statistical 

comparison of complication rates of the materials was not possible. Another SR 

commented on the reasonable number of studies with medium length fol low-up, but a lack 

of studies with longer follow-up, which was also reflected in the included studies in this 

report. Two studies had a follow-up period of longer than ten years,4,13 but the majority were 

medium term studies between 5 and 10 years.5,6,11,12,14  

Finally, a number of included studies specifically excluded large groups of individuals who 

would be candidates for crowns, including individuals experiencing bruxism,5,11,14 and poor 

oral hygiene.4,5,11 According to Monaco et al,5 approximately 10% of individuals experience 

bruxism, which means that survival rates reported by s tudies excluding these patients may 

be artificially inflated compared with real world practice. 

Conclusions and Implications for Decision or Policy Making 

Many different types of materials can be used for the manufacturing and placement of 

crowns in individual patients, and the decision to use certain materials may be influenced 

by the location of a crown, the patient’s  characteristics, the status of the tooth to be 

replaced, potential complications (including allergies), and the preferences of the patient 

themselves. In this report, one RCT5 found there was no significant difference between 

PFM crowns made with pressable veneering ceramic and zirconia crowns made with 

pressable veneering ceramic. Although statistical analysis was not possible to compare 

different all-ceramic materials in the included SRs, the 5 to 8 year survival ranged from 

84.5% to 97.6%. The failure rate ranged from 2.3% to 10.9% in posterior regions and 3.2% 

to 9.3% in anterior regions.3,10 In the clinical studies, all-ceramic crowns had 5 year survival 

rates ranging from 92% to 98.5%, 6 year survival rates of 87.6%, and 10 year survival rates 

ranging from 67.2% to 85.5%.4,6,12-14 PFM crowns had a survival rate of 90% (after 7 years, 

on endodontically treated teeth with strong coronal structure and without subgingival tooth 

loss).11  It should be noted that these studies included teeth that may have varying initial 

statuses, therefore a direct comparison between PFM crowns and all -ceramic crowns is not 

possible with these uncontrolled studies. 

The location of the crowns is a significant factor affecting their survival rate. Posterior 

crowns often had lower survival than anterior crowns.3,4,6,10,14 Survival rates of some all-

ceramic crowns were also lower in teeth that had a metal restoration as an antagonist 

tooth,4 and teeth with different amounts of coronal structure also had differing crown 

survival rates.11  
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Adverse events included endodontic complications, secondary caries, chipping, fracture, 

loss of crown, decementation, dislodgement, root fracture, abutment tooth fracture, and 

periapical lesions requiring treatment. The most common event was fracture and chipping 

of the crown.  

One of the limitations of the evidence was that there were no studies identified examining 

cost-effectiveness outcomes for any crown type, or any evidence-based guidelines 

identified. Other limitations of the evidence included the lack of generalizability to the 

Canadian context, as none of the identified studies were from Canada, the lack of directly 

comparative studies between crown types, and the large variety of materials  and 

techniques used in each study. The included systematic reviews 3,10 also did not perform 

quality appraisal on included primary studies, and so the quality of the conclusions cannot 

be determined. Some individuals who would be in need of crowns, including individuals with 

parafunctional habits such as bruxism, were also excluded in the identified studies, so the 

performance of crowns in this population is unknown. Although a large number of studies 

were identified examining the survival of crowns, the evidence is inconclusive as to whether 

one material is superior to another, as there is a distinct lack of comparative evidence, a 

lack of randomized trials, and a lack of studies with longer-term follow-up.  
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Appendix 1: Selection of Included Studies 
 
 
 
 

  

 

234 citations excluded 

 
39 potentially relevant articles retrieved 

for scrutiny (full text, if available) 

 
0 potentially relevant 
reports retrieved from 

other sources (grey 

literature, hand search) 

 

39 potentially relevant reports 

 

30 reports excluded: 
-irrelevant intervention (5) 
-mean length of follow-up too short (18) 

-irrelevant outcomes (1) 
-other (review articles, editorials) (6) 

 

 
9 reports included in review 

 

273 citations identified from electronic 
literature search and screened 
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Appendix 2: Characteristics of Included Publications 

Table 2: Characteristics of Included Systematic Reviews and Meta-analyses 

First Author, 
Publication 
Year, Country 

Types and 
Numbers of 
Primary 

Studies 
Included 

Population 
Characteristics  

Intervention Comparator(s) Clinical 
Outcomes, 
Length of 

Follow-up  

Kassardjian 
20163 
 

United Kingdom 
 

14 articles 
included; 14 
included in MA 
 
Prospective = 9 
Retrospective = 
5 
 
Studies 
published from 
1994 to 2013 

Patients over 17 
years of age, where 
restored teeth were 
opposed by teeth, 
periodontal 
pocketing <5 mm, 
and not involving 
implant-supported 
crowns or non-vital 
teeth 

All-ceramic crowns 
(n=2580a)  
 
Anterior (n=979a) 
Posterior (n=1601a) 

Other all-ceramic 
materials in 
crowns 

Crown success (no 
adverse events) or 
failure (events 
affecting the crown, 
such as chipping, 
fracture, caries, or 
loss of the crown) 
 
Follow-up of 36 
months to 223 
months (reported in 
three groups: < 5 
years follow-up, 5 
to 6 years follow-
up, and ≥7 years 
follow-up) 

Aldegheishem 
201710 
 

Saudi Arabia 

14 articles 
included; 10 
included in MA 
 
RCT = 1 
Split-RCT = 1 
Prospective 
uncontrolled = 
12 
 
Studies 
published from 
1998 to 2013 
 
 
 
 
 

Patients with all-
ceramic tooth-
supported SCs  

All-ceramic crowns 
(n=2606 SC and 
FDPsb) 
 
All ceramic SCs 
(n=1034) 
 
Anterior (n=470)* 
Posterior (n=740)* 

 

*Two studies did not 
report location of 
crowns 

No comparator Complications, 
crown survival and 
success, failure 
rates 
 
Follow-up of 5.0 
years to 8.0 years 

FDP = f ixed dental prosthesis; MA = meta-analysis; NR = not reported; SC = single crow n; RCT = randomized controlled trial 
aOnly numbers of crowns from studies w ith ≥5 years follow-up reported 
bOne study did not report FDPs and SCs separately 
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Table 3: Characteristics of Included Clinical Studies 

First Author, 
Publication 

Year, Country 

Study Design Patient 
Characteristics 

Intervention(s) Comparator(s) Clinical 
Outcomes, 

Length of 
Follow-up 

Monaco 20175 
 
Italy 

RCT 72 patients (39 
women and 33 
men) aged 18 to 70 
with endodontically 
treated pre-molars 
or molars requiring 
a crown. All patients 
had a minimum of 
20 teeth, moderate 
to good oral 
hygiene, low to 
moderate caries 
risk, and no active 
periodontal disease. 
 
 
Mixture of post-
retained and tooth-
retained crowns  

Zirconia framework with 
pressable veneering 
ceramic SCs 
(n=45) 
 
Posterior (n=90) 

Metal framework 
with pressable 
veneering 
ceramic (PFM) 
(n=45) 

Estimated 
cumulative survival, 
estimated 
cumulative 
success, failure of 
crown, secondary 
caries, endodontic 
complications, 
decementation, 
chipping, fracture 
 
Mean follow-up of 
65.7 months  

Miura 20174 

 
Japan 

Retrospective 
CS 

62 patients over 18 
years of age (mean 
age = 51.4 years), 
without TMJ 
disorders, needing 
crown treatment in 
permanent teeth 
 
All crowns tooth-
supported 
 
 

Y-TZP-based all 
ceramic-crowns 
(n=148) 
 
Anterior (n=63) 
Posterior (n=85) 
 
 

No comparator Crown success, 
crown survival, 
crown 
complications 
(chipping, loss of 
retention 
(dislodgement), 
root fracture, and 
abutment tooth 
fracture) 
 
Mean follow-up 7.0 
± 2.5 years 

Rauch 201712 
 
Germany 

Prospective CS 34 patients (21 
women and 13 
men) aged 26.2 to 
73.8  (mean 
age = 46.5 years 
±13.1 years) with 
vital abutment tooth 
or a successful root 
canal treatment at 
least 6 months 
before definitive 
restoration and 
healthy periodontal 
conditions 
 
Mixture of post-
retained  (n= 12), 

Lithium disilicate 
crowns (n=34)* 
 
All posterior teeth 
 
*41 crowns were 
placed but only one per 
patient chosen for 
further analysis 

No comparator Failure-free rate 
and complication-
free rate 
(complications 
including caries 
below the crown 
margin, abutment 
fracture, 
endodontic 
interventions, 
crown fracture, loss 
of retention and 
chipping of 
the ceramic) 
 
Mean follow-up of 
73.2 months (SD ± 
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First Author, 
Publication 
Year, Country 

Study Design Patient 
Characteristics 

Intervention(s) Comparator(s) Clinical 
Outcomes, 
Length of 

Follow-up 

adhesively built up 
(n=5), and tooth 
retained crowns 
(endodontically 
treated teeth) 
(n=17) 

1.7 months) 

Van den Breemer 

201713 
 
The Netherlands 

Retrospective 
CS 

13 patients (42.7% 
male) receiving 
crowns between 
1997 and 2010 

Lithium disilicate glass-
ceramic (n=87) 
 
11 were endocrowns, 
17 were circumferential 
crowns 
 
All posterior 
restorations 

No comparator Crown survival, 
crown failure 
(secondary caries 
that could 
not be repaired, 
debonding of the 
restoration, 
fracture), quality of 
survival 
 
Median follow-up of 
12.8 years 

Yang 201614 

 
China 

Retrospective 
CS 

4634 patients aged 
17 to 63 (mean age 
= 38.4 years) with 
all-ceramic, tooth-
supported 
restorations 
(including FDPs, 
combined crowns, 
and veneers), 
without bruxism, 
poor oral hygiene, 
high caries activity 
or uncontrolled 
periodontal 
diseases  

All ceramic crowns 
(n=4180 SC) 
 
Anterior (n=3667) 
Pre-molar (n=403) 
Molar (n=110) 

No comparator Failure rate 
(absolute failure, 
i.e., clinically 
unacceptable 
fractures, cracks, 
veneering porcelain 
chipping, 
color mismatch, 
anatomic form 
mismatch, need of 
endodontic 
treatment and 
restoration losing 
retention, which 
required a 
replacement of the 
entire restoration), 
cumulative survival 
rates 

Abdulmajeed 
20176 
 

US 

Retrospective 
CS 

31594 restorations 
(both SC and FDP) 
from two dental 
laboratories in the 
US 
 
All crowns tooth-
supported 

Layered zirconia 
crowns (n=22944 SC) 
 
Anterior (n=10134 SC) 
Posterior (n=12810 SC) 

No comparator Fracture rate 
 
5 years of follow-up 

Ferrari 201711 

 
Italy 

Prospective CS 120 patients (53 
men and 67 
women) aged 18 to 
76 (mean age = 49 
years) receiving 

Single-unit PFM SCs 
on endodontically 
treated and fiber post-
restored abutments 
(n=60 SCs) 

No comparatora Crown failure (post 
debonding, post 
fracture, vertical or 
horizontal root 
fracture, periapical 
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First Author, 
Publication 
Year, Country 

Study Design Patient 
Characteristics 

Intervention(s) Comparator(s) Clinical 
Outcomes, 
Length of 

Follow-up 

endodontic 
treatment on teeth 
in posterior areas 
with no signs of 
periapical lesions, 
natural opposing 
dentition; natural 
agonist teeth; no 
untreated 
periodontal disease; 
and bone loss not 
>3 mm. 

lesions requiring 
endodontic 
treatment), crown 
survival 
 
84 months of 
follow-up 

CS = cohort study ; FDP = f ixed dental prosthesis; MA = meta-analy sis; PFM = porcelain-f used-to-metal; RCT = randomized controlled trial; SC = single crowns; SD = 

standard dev iation; TMJ = temporomandibular joint; Y-TZP = y ttrium-oxide–partially  stabilized zirconia 

a Comparator f or Ferrari11 was 3- to 4-unit PFM FDPs with 1 healthy  and another endodontically  treated and f iber post -restored abutment, but only  non-comparativ e data 

f rom this study  is described in this report, in order to align with the inclusion criteria. 
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Appendix 3: Critical Appraisal of Included Publications 

Table 4: Strengths and Limitations of Systematic Reviews and Meta-Analyses using 
AMSTAR8 

Strengths Limitations 

Kassardjian 20163 

 Title selection performed by two independent reviewers, 
with a third reviewer resolving conflicts  

 Comprehensive literature search performed, with at least 2 
electronic sources. MESH terms and keywords 
combinations also were provided. 

 To supplement main search, manual searching performed 
in specific journals, grey literature searched for, and 
searches were complemented by communications with 
various authors and manufacturers of ceramic materials 

 Although not in a separate list, included studies were 
provided clearly in study design table 

 Characteristics table provided including type of materials 
used for crowns, location of crowns, and length of follow-up 

 Acknowledgement of clinical and statistical heterogeneity in 
included studies, with both chi-square tests and  I2 in forest 
plots used as a summary indicator to measure 
heterogeneity between studies  

 Random effects model used for meta-analyses to account 
for heterogeneity 

 Bias assessed using Begg’s and Egger’s tests for small 
study effects and Funnel plots for publication bias  

 Explores limitations of data and meta-analysis in 
conclusions  

 No reference to a protocol or ethics approval to indicate 
that the research question and inclusion criteria were 
established a priori 

 Some mistakes and inconsistent calculations in results  

 Data extraction methodology is unclear, does not specify 
independent extraction by two authors, or the use of 
validated data extraction tables or forms  

 Language was restricted to English only publications 

 Excluded studies list with exclusion reasons was not 
provided 

 No demographics table or information on included 
participants, age, sex, or other relevant information 

 No quality assessment of any included studies with any 
critical appraisal tools  

 Scientific quality of included studies not taken into account 
in formulation of recommendations and results 

 No declaration of any conflicts of interest of anyone 
involved in the systematic review 
 

Aldegheishem 201710 

 Study selection and data extraction performed by two 
independent reviewers, with a third reviewer resolving 
conflicts 

 Comprehensive literature search performed, with at least 2 
electronic sources. MESH terms and keywords 
combinations also were provided. 

 Manual searching performed in specific journals, and 
reference lists of selected studies were searched to 
supplement main search 

 Although not in a separate list, included studies were 
provided clearly in study design and demographics table, 
with relevant information including patient number, age, 
sex, and dropout rate 

 Characteristics table provided including type of materials 
used for crowns, luting agents, location of crowns, and 
evaluation method 

 Excluded studies list with exclusion reasons was provided 
 Some characteristics affecting scientific quality were 

included (i.e., study design) but assessment was not 
comprehensive 

 Acknowledgement of clinical and statistical heterogeneity in 
included studies, with I2 in forest plots was used as a 

 No reference to a protocol or ethics approval to indicate 
that the research question and inclusion criteria were 
established a priori 

 Grey literature was not searched for, increasing risk of 
publication bias, and language was restricted to peer-
reviewed and English only publications 

 No quality assessment of any included studies with any 
critical appraisal tools  

 Scientific quality of included studies not taken into account 
in formulation of recommendations and results 

 Risk of publication bias acknowledged, but not explored in 
a funnel plot or quantified formally 
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summary indicator to measure heterogeneity between 
studies 

 Cochran Q test used to evaluate heterogeneity and random 
effect models used in the event of a significant result 

 Explores limitations of data and meta-analysis in 
conclusions 

 Authors declared no conflicts of interest 

 

 

Table 5: Strengths and Limitations of Randomized Controlled Trials using the Down’s and 
Black Checklist9 

Strengths Limitations 

Monaco 20175 

 Both the objective and the null hypothesis are clearly 
described and available 

 Clear mention of prior study protocol and ethics approval  

 Outcome measures clearly defined (e.g., estimated 
cumulative survival) within the statistical evaluation 
methods, and were likely to be accurate and reliable 

 Clear inclusion and exclusion criteria for both patients and 
teeth outlined in methods section, with definitions of 
inclusion criteria 

 Power calculation performed for appropriate sample size 

 Interventions clearly described, with materials used, 
techniques used, and luting procedures described in full  

 Main findings (estimated cumulative survival and success) 
clearly described in raw numbers, both in text and in table 
format 

 Distribution of data not described, but standard error 
calculations provided  

 All tooth related adverse events reported, and potential 
harms recognized  

 Both interventions and comparator groups recruited from 
the same clinic and population group 

 Two calibrated examiners who were not involved in the 
placing of the crowns performed the evaluation procedures 
after the follow-up period to avoid evaluation bias  

 No retrospective subgroup analysis planned, and all 
analyses planned at the outset of the study 

 Length of follow-up the same for all participants, with a 
Kaplan Meier survival analysis performed 

 No issues of compliance with crown insertion, as the 
patient cannot remove or modify the crown once it is 
inserted 

 Randomization performed with an appropriate 
randomization tool and concealed from individuals 
performing clinical aspects of the study 

 No mention of confounders or adjustment of statistical 
analysis to correct for potential confounders  

 Loss to follow-up acknowledged but no examination of the 
potential effect of it, or detailed patient characteristics of 
individuals lost to follow-up 

 Actual probability values not reported 
 Exact sampling methodology not described in detail, so 

unable to determine whether this population is 
representative of the general population 

 No confounders examined, so unable to determine if 
individuals who agreed to participate are representative of 
the general population 

 No blinding of participants to which crown was received 
 No blinding of those measuring the outcomes of the 

intervention, however in this case this may not have been 
possible  

 Pressing technique different from the traditional method of 
fabricating metal-ceramic crowns 

 Patients were strictly recruited from the patient base of the 
University of Bologna, which may not be the fully 
representative of the patient population or care setting of 
interest 
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Table 6: Strengths and Limitations of Non-Randomized Controlled Trials using the Down’s 

and Black Checklist9 

Strengths Limitations 

Miura 20174 

 Both the objective and aim are clearly described and 
available 

 Clear mention of prior study protocol and ethics approval 

 Outcome measures clearly defined (e.g., “successful 
crown”) within the methods, and were likely to be accurate 
and reliable 

 Clear inclusion and exclusion criteria for both patients and 
teeth outlined in methods section  

 Interventions clearly described, with materials used and 
techniques used described in full 

 Main findings clearly described in raw numbers in the text  
 All tooth related adverse events reported, and potential 

harms recognized  

 Possibility of confounding mentioned and explored prior to 
initiation of the study for location analysis  

 Actual probability values stated (where relevant) 

 No unplanned subgroup analyses performed 
 Use of Kaplan Meier survival analysis to adjust for differing 

lengths of follow-up in patients  

 No issues of compliance with crown insertion, as the 
patient cannot remove or modify the crown once it is 
inserted 

 Authors declared no conflicts of interest 

 Confidence intervals, standard error, or standard 
deviations not included for survival analyses, only for 
comparisons of location of crowns  

 Characteristics of patients excluded from analysis or lost to 
follow-up not completely described, although loss to follow-
up was minimal and unlikely to affect results  

 Patients were strictly recruited from the patient base of the 
Department of Fixed Prosthodontics at Tohoku University 
Hospital in Japan, which may not be the fully 
representative of the patient population or care setting of 
interest 

 Due to the retrospective nature of the study, participants 
were not blinded to what intervention was received. It is 
also impossible to blind patients to location of crown. 

 Five prosthodontists both treated and evaluated the clinical 
events in the study, allowing for the potential of operator 
related confounding risks 

 No power calculation performed, so unable to determine 
potential for type II error 
 

Rauch 201712 

 Both the objective and aim are clearly described and 
available 

 Clear mention of prior study protocol and ethics approval  
 Outcome measures clearly defined (e.g., “failure-free rate”) 

within the methods, and were likely to be accurate and 
reliable 

 Clear inclusion and exclusion criteria for both patients and 
teeth outlined in methods section 

 Fabrication of crowns performed in two locations, both 
private chair-side practice and a university setting, allowing 
for a more representative sample of both patients and 
crown types 

 Interventions clearly described, with materials used and 
techniques used described in full 

 Actual probability values stated (where relevant) 
 Main findings clearly described in raw numbers in the text  

 Two independent examiners performed the clinical 
evaluation and the individuals who inserted the crowns 
were not involved in the clinical evaluation 

 Use of Kaplan Meier survival analysis to adjust for differing 
lengths of follow-up in patients  

 No issues of compliance with crown insertion, as the 
patient cannot remove or modify the crown once it is 
inserted 

 No methodology for the selection or the randomization of 
specific crowns for analysis, within mouths of individuals 
with two crowns placed 

 Characteristics of patients excluded from analysis of lost to 
follow-up not completely described (e.g., why an individual 
refused to take part in the clinical evaluation), nor the effect 
of loss to follow-up adequately taken into account or 
analysed. The loss of follow-up of 26% is high  

 All crowns were adhesively placed and may not generalize 
to conventional cementation used in other practice 

 No listing or analysis of principal confounders 

 Confidence intervals, standard error, or standard 
deviations not included for survival analyses  

 No blinding of patients or of evaluators is possible 

 No power calculation performed, so unable to determine 
potential for type II error 
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 Authors declared no conflicts of interest 

Van den Breemer 201713 

 Both the objective and aim are clearly described and 
available 

 All restorations placed by a single individual, eliminating 
operator-related confounding 

 Outcomes clearly described, and interventions clearly 
described, with materials used and techniques used 
described in full 

 Use of Kaplan Meier survival analysis to adjust for differing 
lengths of follow-up in patients  

 Main findings clearly described in raw numbers in text  

 Distribution of data not described, but standard error 
calculations provided  

 Tooth related adverse events reported 

 No issues of compliance with crown insertion, as the 
patient cannot remove or modify the crown once it is 
inserted 

 Authors declared no conflicts of interest 
 

 Patients were strictly recruited from the patient base of the 
Martini hospital in Groningen, which may not be the fully 
representative of the patient population or care setting of 
interest 

 Change in availability of materials and different use of IPS 
e.max Press (after 2004) and IPS Empress (earlier than 
2004) at different time periods may influence survival rates  

 Inclusion and exclusion criteria for both patients and teeth 
unclear 

 No demographic data regarding included patients 

 Characteristics of patients excluded from analysis or lost to 
follow-up not completely described 

 No confounders examined, so unable to determine if 
individuals who agreed to participate are representative of 
the general population 

 No mention of confounders or adjustment of statistical 
analysis to correct for potential confounders  

 Single individual placed all restorations which may limit 
external validity 

 No indication of how many crowns were placed in each 
patient, meaning one patient with many crowns may have 
a larger effect on survival results than another 

 No power calculation performed, so unable to determine 
potential for type II error 

Yang 201614 

 Both the objective and aim are clearly described and 
available 

 Interventions clearly described, with materials used and 
techniques used described in full 

 Outcome measures clearly defined (e.g., “absolute failure”) 
within the methods, and were likely to be accurate and 
reliable 

 Use of Kaplan Meier survival analysis to adjust for differing 
lengths of follow-up in patients  

 Main findings clearly described in raw numbers in text  

 Actual probability values stated (where relevant) 

 No unplanned subgroup analyses performed 
 Tooth related adverse events reported 

 No issues of compliance with crown insertion, as the 
patient cannot remove or modify the crown once it is 
inserted 

 Both interventions and comparator groups recruited from 
the same clinic and population group 

 Authors declared no conflicts of interest 
 

 No demographic data regarding included patients 

 Characteristics of patients excluded from analysis or lost to 
follow-up not completely described 

 No confounders examined, so unable to determine if 
individuals who agreed to participate are representative of 
the general population 

 No mention of confounders or adjustment of statistical 
analysis to correct for potential confounders  

 No information on the individual(s) who placed the crowns, 
nor on the individual(s) who performed the clinical 
evaluation 

 Patients were strictly recruited from the patient base of the 
Department of Prosthodontics and the Dental Laboratory 
Center, Affiliated Stomatology Hospital, Fourth Military 
Medical University in China, which may not be the fully 
representative of the patient population or care setting of 
interest 

 Confidence intervals, standard error, or standard 
deviations not included for survival analyses, only for 
comparisons of location of crowns  

 No blinding of patients or of evaluators  
 No power calculation performed, so unable to determine 

potential for type II error 
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Abdulmajeed 20176 

 Both the objective and aim are clearly described and 
available 

 As the study used two dental laboratories used by a variety 
of dentists, the sample is likely to be fairly representative of 
the population of interest and the differing techniques of 
general dentistry in the population 

 No loss to follow-up occurred due to the retrospective 
nature of the study, and therefore did not affect the results  

 Main findings of study clearly described in text 

 Interventions not clearly described, with materials used 
and techniques used not described in full  

 Relies heavily on the assumption that all dentists return 
crowns to the initial laboratory after failure (as opposed to 
fixing themselves or using a different laboratory), and 
therefore all possible failures in crowns are accounted for 

 Outcome measurements were not clearly defined in 
methodology, including what type of fracture constituted a 
“failure” 

 As this was a retrospective dental laboratory study, patient 
characteristics were not described or able to be 
ascertained and there was no mention of confounders or 
adjustment of statistical analysis to correct for potential 
confounders 

 Some inclusion and exclusion criteria outlined (e.g., no 
implant supported crowns), but full inclusion criteria 
unclear 

 Actual probability values not stated 
 No conflict of interest statement 

Ferrari 201711 

 Both the objective and aim are clearly described and 
available 

 Clear mention of prior study protocol and ethics approval  

 Clear inclusion and exclusion criteria for both patients and 
teeth outlined in methods section  

 Two independent examiners performed the clinical 
evaluation and the individual who inserted the crowns was 
not involved in the clinical evaluation 

 Interventions clearly described, with materials used and 
techniques used described in full 

 Outcome evaluators were blinded to intervention received 
 Outcome measures clearly defined (e.g., “failures”) within 

the methods, and were likely to be accurate and reliable 

 Use of Kaplan Meier survival analysis to adjust for differing 
lengths of follow-up in patients  

 Main findings of study clearly described in text 

 Actual probability values stated (where relevant) 
 Although specific loss to follow-up data not specified, 

acknowledged that no data was affected by any loss at 
follow-up  

 No issues of compliance with crown insertion, as the 
patient cannot remove or modify the crown once it is 
inserted 

 All restorations placed by a single individual, eliminating 
operator-related confounding, and placed in a private clinic, 
which may represent the general population of interest 

 Authors declared no conflicts of interest 

 No mention of confounders or adjustment of statistical 
analysis to correct for potential confounders  

 No power calculation performed, so unable to determine 
potential for type II error 

 Single individual placed all restorations which may limit 
external validity 

 Although justified by assigning patients based on need and 
clinical situation, randomization was not performed  
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Appendix 4: Main Study Findings and Author’s Conclusions 

Table 7: Summary of Findings of Included Systematic Reviews 

Main Study Findings Author’s Conclusion 

Kassardjian 20163 

Failures 

 Group #2 (follow-up between 5 and 6 years) had 742 
anterior crowns, with 27 failures (3.6%) and 1,492 posterior 
crowns, with 110 failures (7.4%). 

 Group #3 (follow-up 7 or more years) had 237 anterior 
crowns, with 44 failures (18.6%), and 109 posterior crowns, 
with 50 failures (38.8%). 

 
Slip cast alumina:  

 Including studies with less than 5 year follow-up, five 
studies reported 10.4% failure in the anterior region and 
9.2% failure in the posterior region, out of 413 and 714 
crowns respectively 

 Not including studies with less than 5 year follow-up, two 
studies reported 9.3% failure in the anterior region and 
2.8% failure in the posterior region, out of 54 and 433 
crowns respectively 

 
Leucite reinforced:  

 No studies on leucite reinforced crowns had longer than 5 
years follow-up 

 
Pure alumina core: 

 Four studies reported 3.2% failure in anterior regions, and 
10.9% failure in posterior region out of 189 and 247 crowns 
respectively 

 
Zirconia: 

 One study reported 4.4% failure in anterior regions and 
9.0% failure in posterior regions out of 343 and 789 crowns 
respectively 

 
Lithia disilicate: 

 Two studies reported 6.9% failure in anterior regions and 
2.3% failure in posterior regions out of 130 and 43 crowns 
respectively 

 
Relative risk of crown failure 

 The pooled relative risk estimate for crown failure in 
anterior regions compared with posterior regions was 0.5 
(95% CI, 0.33 to 0.76) for group 2 (5 to 6 years follow-up) 

 The pooled relative risk estimate for crown failure in 
anterior regions compared with posterior regions was 0.73 
(95% CI, 0.19 to 2.72) for group 3 (7 years or more follow-
up) 

 
 
 

“…these results indicate that posterior crowns carry a greater 
risk of failure and so support the hypothesis.” Page 4  
 
“It is not possib le to compare these results to other systematic 
reviews, as the outcomes assessed were different, however as a 

percentage failure it is clear that posterior crowns are more likely 
to fail than those in the anterior region.” Page 5  
 
“In conclusion, and considering the limitations of this self funded 
study, was that anterior all-ceramic crowns were statistically 
significantly, 50% less, likely to fail than posterior all -ceramic 
crowns over a period between 36 and 223 months. Based on the 
current data clinicians need to be more cautious about using all-
ceramic crowns to restore posterior teeth.” Page 5 
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Aldegheishem 201710 

Survival rates of all-ceramic materials: 

 Lithium disilicate = 97.6%.  
 Glass infiltrated alumina = 94.4% 

 Leucite-reinforced glass-ceramic = 90.8% 

 Sintered alumina = 89.5% 
 Fluoromica-reinforced glass-ceramic = 87.7%  

 Pressed Al2O3, MgAl2O4 = 84.5% 
 
Success rates of all-ceramic materials: 

 Lithium disilicate = 93% 

 Densely sintered alumina = 92.75% 
 Glass-infiltrated alumina = 92%  

 Leucite-reinforced glass ceramic = 90.8% 
 Fluoromica-reinforced ceramic = 87.7% 

 Pressed Al2O3, MgAl2O4 = 80.5% 

 Sintered Al2O3 = 80.1% 
 
 
Complications/Adverse Events 
The most common complication was crown fracture, but 
because of the low number of total complications, correlation 
with type of material was not possible 
 
Location of crown 

 Statistical analysis was performed for densely sintered 
alumina and glass-infiltrated alumina 

 Densely sintered alumina:  
o Higher survival was found with crowns placed 

anteriorly (100%) when compared with posteriorly 
placed crowns (92.6%; 95% CI, 90.37% to 94.77%) 
(P = 0.046) 

o No statistically significant difference in crown success 
between anteriorly placed (97.4%; 95% CI,96.36% to 
98.45%) and posteriorly placed (92.5%; 95% 
CI,90.20% to 94.73%) crowns (P = 0.108) 

 Glass-infiltrated alumina:  
o No statistically significant difference in crown survival 

rates between anteriorly placed (97.5%) and 
posteriorly placed (97.7%) crowns (P = 0.560)  

o No statistically significant difference in crown success 
rates between anteriorly placed (98.1%; 95% 
CI,97.53% to 98.65%) and posteriorly placed (94.6%; 
95% CI,93.03% to 96.15%) crowns (P = 0.089) 
 

“Descriptive analysis of the data showed that lithium disilicate 
crowns demonstrated the highest survival rate (97.6%).” Page 
177 
 

“Descriptive analysis, however, showed that the complications 
were mostly technical, with crown fracture being the most 
frequent. Biologic complications, such as caries, pain to 
percussion, and loss due to periodontitis, were uncommon. The 
high incidence of crown fracture explains the small discrepancy 

between survival and success rate, as it affects both.” Page 178  
 
“Analysis based on the material was attempted to compare all-
ceramic crowns located anteriorly with those located posteriorly 
in terms of survival and success rates. However, statistical 
analysis was possib le only for densely sintered alumina and 
glass-infiltrated alumina core crowns. The only significant 
difference noted was for the survival rate of densely sintered 
alumina crowns, which was higher for those located anteriorly.” 
Page 178 
 
“Finally, crown location seemed to have a significant effect on 
the incidence of crown fracture, which was more frequent in 
posterior areas.” Page 178 
 
“Within the limitations of the study, survival and success rates 
for tooth-supported single crowns were affected by the type of 
material. However, no evidence was found to support the 
superior application of a single ceramic system or material, due 
to the heterogeneity of studies.” Page 178 

Al2O3 = aluminum oxide; CI = conf idence interv al; MgAl2O4 = magnesium aluminate 
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Monaco 20175 

 Three patients with five crowns were lost to follow-up, 
resulting in an recall rate of 94.5% 

 
Estimated cumulative survival (ECS) 
 The ECS from 1 to 5 years (with standard error) for zirconia 

based crowns was 97.73% ± 2.19% and for porcelain fused 
to metal (PFM) crowns was 97.44% ± 2.39% 

 Estimated cumulative success decreased to 91.11% ±  
4.27% and 92.64% ± 4.14% for zirconia based crowns and 
PFM crowns respectively, due to mechanical complications 

 No statistical differences between the two types of crowns  
 

Failure of crowns 

 After 60 months, two crowns (one zirconia and one PFM) 
were complete failures.  

 The zirconia crown failed due to mechanical failure (a core 
fracture), and the PFM crown failed due to biological failure 
(after a root fracture). Both were replaced.  

 Three zirconia crowns chipped, and two PFM crowns 
chipped. These were chipping fractures that damaged 
marginal quality or proximal contacts. 

 In zirconia crowns, one chip was on the buccal cusp of the 
first lower molar, and two chips occurred on the marginal 
crest in the occlusion area.  

 In the PFM crowns, the chipping occurred in the marginal 
crest of the occlusion area, one on a first upper premolar, 
and one on a lower second molar. 

 The catastrophic failure was hypothesized by the authors 
to be due to the weakness of the tooth, as opposed to the 
addition of the PFM crown. 

 
Adverse events 

 No secondary caries, endodontic complications or 
decementations occurred 

 No harm was identified during use of either material  

 There were no changes or differences in the periodontal 
assessment between the material 
 

“ECS of the zirconia based crowns after 5 years... was similar to 
that of the metal-based crowns…. No statistical differences were 

detected between the two groups.” Page 4 
 
“According to the results of this clinical study, veneered zirconia 
crowns exhib ited sufficient strength and could represent an 
alternative for posterior single crown restorations.” Page 8 

Miura 20174 

Success and Survival Rates 

 Kaplan Meier success rate at 5 years = 96.9% 
o Anterior teeth = 100% 
o Premolar = 92.7% 
o Molar = 96.6% 

 Kaplan Meier survival rate at 5 years =  98.5% 
o Anterior teeth = 100% 
o Premolar = 97.6% 
o Molar = 96.6% 

 Kaplan Meier success rate at 10 years = 62.1% 
o Anterior teeth = 80.0% 

”The estimated success and survival rates of the 137 crowns 
(anterior and posterior crowns) at 5 years were 97.0 [sic] and 
98.5%, respectively, and at 10 years were 62.1 and 67.2%, 
respectively.” Page 4 
 
“Within the limitations of this study, CAD/CAM fabricated YTZP- 
based all-ceramic single crowns have good clinical outcomes for 
at least 10 years when placed in the anterior region, and the 
success rate of crowns in posterior region is significantly lower 
over the same time frame. The most frequent clinical 
complication was chipping of the veneer ceramic which occurred 
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o Premolar = 52.4% 
o Molar = 39.3% 

 Kaplan Meier survival rate at 10 years =  67.2% 
o Anterior teeth = 80.0% 
o Premolar = 67.8% 
o Molar = 39.3% 

 Significant differences in success duration related to 
regions of crown placement in the mouth (P = 0.0021) 

 
Complications 

 21 crowns had clinical complications: 
o Chipping (11.7%): 16 crowns; 5 minor and 11 major 

chipping 
o Root fracture (3 crowns) 
o Abutment fracture (1 crown) 
o Dislodgement (1 crown) 

 Chipping was more frequent on premolar and molar crown 
regions (10 and 6 chips respectively), and occurred, on 
average, 2.2 years after placement. 

 No exposure of the zirconia frame surface occurred. Minor 
chipping was repaired by polishing, major chipping required 
replacement with a new crown. 

 Complications occurred on 2 crowns in anterior regions 
and 19 crowns in posterior regions, and arch location had a 
statistically significant effect on the incidence rate of 
complications  
o Multivariate analysis showed significant association of 

treatment success with the region of the crown after 
correction of other factors 

o HR (premolar  vs. anterior tooth) = 8.27 (95% CI, 1.41 
to 65.15) and  

o HR (molar vs. anterior tooth) = 12.13 (95% CI, 2.06 to 
97.16) 

 Antagonist teeth with a metal restoration create higher risks 
of complications in crowned teeth, HR = 6.05 (95% CI, 2.01 
to 18.30) (P < 0.01) 
 

only in the posterior region, and placement of the investigated 
crowns on posterior teeth is a risk factor worthy of consideration. 
In addition, metal restorative material of the antagonist tooth is 
associated with increased clinical complications. Therefore, 
dental practitioners should take into account the high risk of 
chipping in cases of posterior zirconia-based all-ceramic single 

crowns, particularly when the treatment tooth has metal 
restorations as an antagonist. ” Page 8 

Rauch 201712 

 At 6 year follow-up, 25 out of 34 crowns were available, 
with six patients lost: two patients had died, three patients 
moved and one refused to be examined at 6 years (but 
was included in the analysis as a complication – they had 
loss of retention of the crown after 2.9 years) 

 Three crowns were not examined because they had severe 
failure during the observational period 

 Except for two crowns with endodontic complications, all 
crowns scored Alfa or Bravoa after 72 months, according to 
the modified USPHS criteria  

 
Survival and Failure 
 After 6 years, the failure free rate was 87.6% 

 Cumulative survival rates for crowns with positive 
sensitivity at insertion was 69.2% and 70.0% (for 

“The failure-free rate for monolithic lithium disilicate crowns in 
this prospective clinical study was 87.6% and the complication-
free rate was 70.1% after 6 years. During the last 24 months, 
two new events occurred. Both of them were due to severe 

biological complications.” Page 2086 
 
“All in all, these results confirm that chair-side manufactured 
monolithic lithium disilicate crowns can be used with no 
aesthetic shortcomings in the posterior region. This fabrication 
technique provides stab le crowns with no risk of chipping or 
fracture of the veneering material in a simple and fast way.” 
Page 2088 
 
“Within the limitations of this prospective clinical study, 
monolithic lithium disilicate crowns (e.max CAD LT, Ivoclar 
Vivadent) had a 6-year survival rate of 87.6%. This is similar to 
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endodontically treated teeth) 
 
Complications 

 The complication-free rate was 70.1% 
 Relative complication rate for loss of abutment tooth vitality 

= 8.2% 
 

 Biological:  
o Two severe biological complications occurred; one 

was an epical infection after which the tooth was 
extracted, and the other was an abutment fracture 
due to caries, after which the patient could not have 
the crown reinserted 

o One tooth received endodontic treatment after 1.1 
years 

o One tooth did not react on a sensitivity test, but did 
not require endodontic treatment; it was included as a 
biological complication  

 

 Technical 
o One molar crown had loss of retention after 2 years, 

and the crown was recemented, and one molar crown 
fractured 

o 50% of complication occurred in previously 
endodontically treated teeth, and 25% of 
complications occurred in private practice 

 

those of other all-ceramic restorations. The use of monolithic 
restorations in the posterior area provides no esthetical 
shortcomings. In contrast to veneered crowns, no chipping 
occurs. The chair-side CAD/CAM fabrication of posterior single 
crowns with monolithic lithium disilicate can be recommended 
for medium-term use.” Page 2088 

Van den Breemer 201713 

 One patient could not attend the clinical examination due to 
living abroad 

 
Survival 

 Cumulative survival rate:  
o 5 years = 92% (SE 0.03%) 
o 10 years = 85.5% (SE 0.04%) 
o 15 years = 81.9% (SE 0.05%) 

 No failure seen on endodontically treated teeth 
 
Complications 

 13 restorations in six patients failed during observation 
o 4 IPS Empress II and 9 IPS e.max Press  

 Cause of failure was secondary caries (4 crowns), 
debonding (2 crowns), fracture of bulk material (7 crowns)  

 Generally, clinical performance for esthetic, functional, and 
biologic properties were rated sufficient to excellent (scores 
1, 2, and 3)b. 
o 97% of restorations scored “very good” for fracture of 

material and retention, 2% of restorations scored 
“good” and 2% of restorations scored “sufficient”. No 
restorations scored “poor” or “unsatisfactory”. 

o 9% of surviving restorations scored “unsatisfactory” in 
postoperative hyper-sensitivity and tooth vitality 
(n=54) 

“In this retrospective case series, monolithic lithium disilicate 
proved to be a strong and fracture-resistant restoration material 
providing reliable long-term clinical service.” Page 65 
 
“The most common mode of failure was fracture of the material, 
and molars seem to have a worse prognosis than premolars, 
which is in line with the literature. The survival rates are 

comparable to those reported for metal-ceramic crowns.” Page 
64 
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Main Study Findings Author’s Conclusion 

o 2% of surviving restorations scored “unsatisfactory” in 
recurrence of caries, erosion, and abfraction (n=63) 

o 3% of surviving restorations scored “poor” in tooth 
integrity (enamel cracks, tooth fractures) (n=63) 

o 5% of surviving restorations scored “unsatisfactory” in 
periodontal response (n=63) 
 

Yang 201614 

Survival 

 After 5 years, the cumulative survival rate was 96.5% (SE 
0.3%) for SCs 
 

Failure  

 136 failures out of 4180 single unit crowns, failure rate was 
3.3%  
o Anterior teeth had 117 failures out of 3667 SCs 

(3.2%) 
o Premolar teeth had 10 failures out of 403 SCs (2.5%) 
o Molar teeth had 9 failures out of 110 SCs (8.2%) 
o There was statistically significant differences in failure 

rates between molar single unit crowns compared 
with anterior and premolar SCs (P = 0.0096) 

 Failures typically occurred within the first year after 
cementation – out of all restorations, 83.0% of happened in 
the first year 
o 50.6% of failures in the first year occurred in the first 

three months 
 Reasons for failure were ceramic crack, ceramic chipping, 

ceramic fracture, loss of retention, color mismatch, shape 
mismatch and pulpitis or periapical periodontitis 

 Chipping was main reason for SC failure (59.6%) followed 
by fracture (19.9%) 

 

“The outcomes of the present retrospective study with large 

sample on four different restorations made from IPS e.max 
Press after a service period of up to 5 years show that IPS 
e.max Press has an ideal medium-term effect. The CSR of all 
restorations was 96.6% and a total failure rate was 3.2%. The 
failures occurred mainly in the first 3 months after cementation 
and the main reason was ceramic chipping and fracture. Due to 
higher risk of failure, we suggest dentists should be cautious to 
apply the FDPs, CCs and molar SCs made from IPS e.max 
Press.” Page 60 

Abdulmajeed 20176 

Failure  
 5 year fracture rate layered zirconia (FDPs and SCs) 

o Anterior = 2.47% 
o Posterior = 3.92% 

 5 year fracture rate SCs = 3.25% 
o Anterior = 222 fractures out of 10 314 (2.19%) 
o Posterior = 523 fractures out of 12 810 (4.08%) 
o Fracture rate were significantly different between 

anterior and posterior SCs (P < 0.001) 
 

“The layered zirconia restorations evaluated in this study did not 
have a catastrophic rate of failure in the short term. The fracture 

rate was 2.19% for anterior SCs and 4.08% for posterior SCs, 
which can likely be attributed to the considerably higher occlusal 
forces on the posterior teeth versus that on the anterior teeth.” 
Page 355 
 

“Based on this dental laboratory survey, the following 
conclusions were drawn… Layered zirconia restorations showed 
satisfactory clinical performance after up to 5 years of clinical 
service” Page 356 
 

Ferrari 201711 

 No data was affected by loss to follow-up 
 
Survival  
 Endodontically treated teeth with SC or FDPs had a 7 year 

“The results of the present study indicate that the risk of failure 
in ETT restored with fiber posts was significantly influenced by 
the amount of coronal residual structure during 7 y of clinical 
service.” Page 3 
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Main Study Findings Author’s Conclusion 

survival rate of 69.2% 

 Teeth with > 50% coronal structure treated with SCs had 
90% survival after 7 years (27 out of 30 crowns) 

 Teeth with < 50% coronal structure treated with SCs had 
63.3% survival after 7 years (19 out of 30 crowns) 

 
Failure  

 Teeth with > 50% coronal structure treated with SCs 
failures: 
o Periapical lesions = 6.6% 
o Post debonding = 0% 
o Post fracture = 3.3% 
o Root fracture = 0% 

 Teeth with < 50% coronal structure treated with SCs 
failures:  
o Periapical lesions = 13.3% 
o Post debonding = 13.3% 
o Post fracture = 3.3% 
o Root fracture = 13.3% 

 The amount of coronal residual structure significantly 
influenced the restoration failure risk for all restorations (P 
= 0.041) 
o HR = 2.026; 95% CI, 1.031 to 3.982 

 

 
“The present study revealed the satisfactory overall 7-y survival 
rate of ETT in posterior regions restored with fiber posts and 
either SCs or FDPs (69.2%, regardless of the type of prosthetic 
restoration and the amount of hard tissue loss).” Page 4 
 

“A higher degree of hard tissue loss increased the risk of failure, 
and a less predictab le clinical outcome could be expected when 
teeth with an insufficient coronal structure are restored with 
either FDPs or SCs” Page 7 
 

CI = conf idence interv al; HR = hazard ratio; FDP = f ixed dental prostheses; PFM = porcelain-f used-to-metal; SC = single crown; SD = standard dev iation; SE = standard 

error 

 

a Scores of Alfa (Alpha) and Bravo are from the Modif ied United States Public Health Service (USPHS) Ryge Criteria for Direct Clinical Evaluation of 

Restoration and is a classif ication method using scores of Alpha (highest), Bravo, and Charlie (low est) on categories of colour match, anatomic 

contour, cavosurface marginal discolouration, marginal integrity, surface texture, gross fracture and secondary caries (secondary caries only has two 

options, alpha or bravo).  

b Scores run from clinically excellent/very good (score 1) to clinically poor/replacement necessary (score 5).   
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Appendix 5: Overlap of Primary Studies in Included Systematic 

Reviews 

Table 9: Overlap of Primary Studies with >5 Years Follow-up in Included Systematic 

Reviews 

Primary Studies 
Systematic Reviews 

Aldegheishem10 Kassardjian3 

Gehrt, 2013 x x 

Kokubo, 2011 x x 

Kokubo, 2009 x x 

Walter, 2006 x x 

Oden, 1998 x x 

Segal, 2001  x 

Toksavul, 2007  x 

Monaco, 2013  x 

Rinke, 2011  x 

Vigolo, 2012 x  

Jokstad, 2004 x  

Odman, 2001 x  

Kokubo, 2006 x  

Scherrer, 2001 x  

Malament, 2001 x  

Erpenstein, 2000 x  

Studer, 1998 x  

Passia, 2013 x  
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Appendix 6: Additional References of Potential 

Interest 

Previous CADTH Reports on Dental Crowns 

Wells C, Mierzwinski-Urban M. The use of e-max dental crowns: safety and guidelines 

[Internet]. Ottawa: CADTH; 2017 Apr 28. [cited 2017 Oct 2]. (CADTH rapid response report: 

summary of abstracts). Available from: 

https://cadth.ca/sites/default/files/pdf/htis/2017/RB1088%20-

%20High%20Strength%20Porcelain%20Crowns%20Final.pdf  

Porcelain-fused-to-metal crowns versus all-ceramic crowns: a review of the clinical and 

cost-effectiveness [Internet]. Ottawa: CADTH; 2015 May 29. [cited 2017 Oct 2]. (CADTH 

rapid response report: summary with critical appraisal). Available from: 

https://cadth.ca/sites/default/files/pdf/htis/may-

2015/RC0657%20PFM%20vs%20Ceramic%20Crowns%20Final.pdf  

Metal-ceramic versus all-ceramic dental crowns: a review of the clinical and cost-

effectiveness [Internet]. Ottawa: CADTH; 2013 Jan 15. [cited 2017 Oct 2]. (CADTH rapid 

response report: summary with critical appraisal). Available from: 

https://cadth.ca/sites/default/files/pdf/htis/jan-2013/RC0419%20-

%20Dental%20Crowns%20Final.pdf  
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