
Commentary
There is a need for trials that compare different types of prostheses, 

and this study represents a small but growing number of RCT that 

compare one type of crown with another. In the results, the authors 

state that there were no significant differences between groups with 

respect to prosthesis survival. 

Study strengths in this trial included a participant flow diagram, 

adequate randomisation and the fact that both groups appeared to 

be similar at baseline for both age and gender. There were differenc-

es between the groups at baseline for tooth vitality, however, with 

67.7% vitality in the control group but only 57.7% in the test group. 

This difference could be relevant as there is more tooth reduction 

with teeth prepared for Everest HPC crowns. 

Internal validity refers to how well a study was conducted, where-

as external validity refers to the ability to extrapolate findings to 

one’s clinical practice, and there were some shortcomings with this 

trial in both domains. A common outcome in fixed prosthodonics is 

time to failure, which typically takes many years. The most glaring 

weakness with this study is that only a 12-month observation period 

was completed at publication. Extrapolating to one’s clinical prac-

tice is difficult here, as prosthesis survival studies typically run from 

5–20 years to allow for failures to occur. This study ultimately plans 

to follow patients for 60 months.

There are several types of bias in RCT. Selection bias, which 

refers to the method of randomisation, was minimised in this trial 

with both generation of sequences and allocation concealment 

prior to assignment. Central randomisation, which is perhaps 

the best way to ensure proper allocation concealment,1 was done 

using a Bernoulli distribution (a statistical method where only two 

outcomes are equally possible). 

Performance bias appears to have been avoided in that both 

groups were treated equally, apart from the intervention itself. It 

was unclear, however, if the required restorative and periodontal 

care was provided prior to or after randomisation. Detection bias, 

the inability to blind or mask investigators and participants, is dif-

ficult to avoid in trials such as these where both groups can clearly 

tell to which arm of the trial they have been assigned. It is almost 

always possible to blind outcomes-assessors, though, and there was 

no mention of this in the study. This is relevant as non-blinded 

investigators assessing outcomes can bias trial results. 

Attrition bias refers to the dropout rate, and whether attrition 

rates were similar in both groups. The dropout rate was about 13% 

for both groups, well within an acceptable range. Attrition rates 

above 20% can affect the validity of a trial. There was no mention 
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SUMMARY TRIAL/RESTORATIVE DENTISTRY

Design A randomised controlled trial (RCT) was conducted in a 

dental school.

Intervention A total of 224 patients were randomised into two 

treatment groups, with 123 patients having teeth restored with KaVo 

Everest high-performance ceramic (HPC) crowns, fabricated by a 

computer-aided manufacturing procedure (KaVo Dental GmbH, 

Biberach an der Riss, Germany) and 101 patients receiving gold crowns. 

All crowns were conventionally cemented with glass–ionomer cement.

Outcome measure Crowns were assessed for loss of vitality, surface 

roughness, fractures, marginal integrity, secondary caries at the crown 

margin, margin discolouration, marginal gap and crown loss at set time 

intervals of 6 and 12 months. The cumulative incidence of clinical 

complications was used as the criterion for failure. Time-to-event 

(failure) analysis was used for survival data. The incidence-free survival 

probabilities were then assessed using Kaplan–Meier analysis. A 

proportional hazard model (Cox) was used to test the treatment effect.

Results After an observation period of 6, 12 and 24 months, the 

prospective survival rates (Kaplan–Meier) for the KaVo Everest HPC 

crowns were 97.9%, 95.1% and 89.8%, and for the gold crowns were 

100%, 94.8% and 92.7%, respectively. There were no significant 

differences between the two groups (P 0.2). The 1-year failure rates 

were 4.9% for the KaVo Everest HPC crowns and 5.2% for the gold 

crowns. The 1-year cumulative risks for loss of vitality, secondary 

caries, fractures, loss of crown and extraction of abutment of the 

analysed abutments (88) were 8.9%, 0%, 0%, 1.1% and 1.1%, 

respectively, for the gold crowns and 2.8%, 0%, 4.7%, 0% and 0.9%, 

respectively, for the ceramic crowns (107 analysed abutments). No 

perfect marginal fit was shown by 49.5% of the evaluated ceramic 

crowns and 26.1% of the gold crowns.

Conclusions The 12-month results indicate that Everest HPC crowns 

are suitable for posterior restorations, provided that an adequate tooth 

reduction is possible. The marginal fit shows potential for improvement.
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Question: Do ceramic computer-aided 
design/ computer-aided manufacturing crowns 
have similar long-term outcomes 
to conventional gold crowns?
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of an intention-to-treat (ITT) analysis, which has two components: 

including all dropouts into the data analysis, and keeping the drop-

outs assigned to their original groups. ITT is important as it is an 

incorrect assumption that dropouts will be equal in both groups, 

and these inequalities can again lead to biased results. This trial is 

planned to run for up to 60 months, which would be considered the 

minimum amount of time for trials of this type. Given a 13% drop-

out rate at 12 months, the attrition rate at 60 months could seriously 

affect the validity of the study, even with an ITT analysis.2

Another important factor in trial quality is sample size calcula-

tion. This relates to the ability of a study to find a difference between 

groups if one actually exists, in an effort to avoid a type II error 

(falsely accepting the null hypothesis). Typically, a power calcula-

tion is done to determine an appropriate sample size. Trials are often 

underpowered, increasing the chance of a type II error, but artificial-

ly increasing the size of a trial can lead to statistically significant dif-

ferences between groups which may be clinically irrelevant. There 

was no mention of a power calculation in this trial, and the fact that 

there were no significant differences between groups means that 

either there truly was no difference, the observation period was too 

short, or the study did not have enough power to detect a difference. 

Another reason for a power calculation is to ensure that enough par-

ticipants remain in the trial at completion which, again, may be a 

concern at 60 months. 

A trial should limit the number of outcomes to one or two pri-

mary outcomes. In this trial, there were several outcomes, some of 

which were surrogate outcomes, such as marginal integrity or sur-

face roughness. The addition of outcomes increases the likelihood 

of finding statistically significant results. Crowns were considered 

failures if there were partial or complete crown fractures, second-

ary caries, crown loss, or tooth extraction. Curiously, the definition 

of failure included loss of vitality, and since there were more gold 

crowns that lost vitality, excluding this outcome would have pushed 

survival rates toward statistical significance.

Failure rates were given for the 6-, 12- and 24-month examination 

periods. The main result was expressed as a hazard ratio, the ratio 

of failure of the test group divided by the control group. This result 

was expressed as 1.79 (95% confidence interval, 0.74–4.32; P 0.2). 

This means that the Everest HPC group had a 79% greater failure 

rate than the control group. Although the hazard ratio is statistically 

insignificant, with a P-value greater than 0.05, the confidence inter-

val merits further exploration. The 95% confidence interval incorpo-

rates the null value of “1”, translating to a P-value greater than 0.05, 

but the confidence interval is skewed well toward higher rates of fail-

ure for Everest HPC crowns.3 This implies that, whereas failure rates 

for Everest HPC crowns may be 26% lower than for gold crowns, 

they may be more than fourfold higher than full gold crowns. 

Again, with no sample size calculation, it is possible the study is 

under-powered to detect a statistical difference. Additionally, as a 

5-year examination period is planned, it is possible that the hazard 

ratio at that point might reach statistical significance, assuming the 

attrition rate does not greatly increase. 

This article illustrates one of the major difficulties when conduct-

ing RCT in restorative dentistry: a common outcome is time to fail-

ure, which may take many years, allowing for high attrition rates 

which then have a negative affect on study validity. In summary, 

this trial, at moderate risk for bias, found no statistically significant 

differences between gold and Everest HPC crowns for a 12-month 

observation period. A longer observation period, with a sample size 

calculation and low attrition rates is needed to establish clinically 

relevant findings.
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