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ABSTRACT 

Background: Bruxism causes fatigue stress from repetitive occlusal loading 
without adequate recovery, which weakens both tooth structure and restorative 
materials. Patients with bruxism require dental treatment that minimizes 
biological damage while preserving function and esthetics. However, achieving 
an optimal balance between strength and esthetic appeal in crown materials 
remains challenging. This review aims to evaluate the durability of dental crown 
materials in patients with bruxism to support clinical decision-making in material 
selection. 
Method: This literature review adhered to the PRISMA guidelines using the 
PICOS framework, focusing on crown placement in bruxism patients to 
evaluate clinical performance based on material type. Comparisons were 
based on different crown materials, and outcomes focused on clinical 
performance. Eligible studies included randomized controlled trials, cohort 
studies, and case series. A search of PubMed, Google Scholar, Scopus, and 
ScienceDirect (2018–2024) yielded 1,416 articles, of which three met the 
inclusion criteria. 
Results: Three studies were included, consisting of one randomized clinical 
trial, one prospective clinical study, and one observational case series. The 
findings demonstrated high survival rates and low complication rates for 
zirconia and lithium disilicate crowns in bruxism patients. The randomized 
clinical trial reported no significant difference between the two materials in 
terms of survival and complications. Observational findings suggested 
generally favorable outcomes, although complications were more frequently 
observed in bruxism patients. 
Conclusion: Zirconia and lithium disilicate crowns show favorable short-term 
clinical performance in patients with bruxism. However, the limited number of 
high-quality studies highlights the need for further well-designed clinical 
research
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INTRODUCTION  

 Dental crown restoration is widely used in daily clinical practice, especially when tooth structure loss is 

more than 50% due to caries, fracture, or teeth after endodontic treatment.1 Dental crowns are a crown shell 

shaped like a tooth that functions to protect the remaining tooth structure due to severe damage so that it can 

restore the function, shape, and aesthetics of the tooth.2 Metal crowns, metal-ceramic crowns, and ceramic 

crowns are materials used to make crowns with a good level of durability and mechanical and aesthetic clinical 

properties that come from the characteristics of the material. Decreased strength and weakening of the material 

can be caused by fatigue stress due to repeated occlusal loads causing restoration failure, such as in the case 

of bruxism.3 

 Bruxism is defined as diurnal (not sleeping) or nocturnal (sleeping) parafunctional activity characterized 

by teeth grinding and/or clenching or pushing of the lower jaw. During physiological chewing function, humans 

develop forces that can easily reach 200 N, depending on various factors.4 The average bite force measured in 

studies of maximal bruxism was 777.7 ± 78.7 N to 1692 N.5 Abnormal increase in the frequency and duration of 

interdental contact, which significantly contributes to tooth wear, broken restorations, muscle aches, and TMJ 

pain. While most patients are unaware of bruxism activity, the presence of visible wear edges on the teeth or 

diagnostic impressions alerts the dentist to the habit. It is estimated that approximately 5% of patients 

experience wear and tear severe enough to require restorative treatment.6 

 Some studies of the clinical durability of dental crowns do not include patients with habitual bruxism 

because a higher rate of mechanical complications such as tooth erosion and fracture can occur in this group 

of patients compared with patients without bruxism.7 Fractures of the ceramic material and dislodgement of the 

crown are the most common failures. occurs in bruxism patients. Metal or metal-ceramic restorations appear to 

be the safest option in the case of high-load conditions. However, because of the risk of ceramic fracture in 

metal-ceramic restorations, many dentists prefer metal crowns for patients with severe bruxism. Today's zirconia 

materials, which have excellent strength, aesthetics, and mechanical properties almost identical to metal 

crowns, have been used in bruxism patients.8 

 Dental treatment performed on bruxism patients is carried out to prevent further tooth wear and restore 

aesthetics and function with minimal biological costs. This can be a challenge because the aesthetics and 

strength of the restorative materials have not been easily combined so far. The most aesthetically and 

biologically minimally invasive materials, such as feldspathic ceramics and composites, are also the weakest, 

while the strongest materials, such as metals, have inferior aesthetics. Rehabilitation of patients with bruxism 

requires restorative materials with adequate wear resistance and fracture strength properties.9The aim of this 

review article is to determine the durability of dental crown materials in bruxism patients so that this can be 

taken into consideration in selecting crown materials. 

 Despite the increasing use of ceramic crowns in restorative dentistry, clinical evidence specifically 

evaluating their performance in bruxism patients remains limited. Most available studies either exclude patients 

with parafunctional habits or focus on laboratory-based outcomes, resulting in a gap in clinically relevant 

evidence. Therefore, a systematic evaluation of available clinical data is necessary. 
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METHOD  

 The study selection process was performed using the Population, Intervention, Comparison, Outcomes, 

and Study design (PICOS) framework. The criteria were defined as follows: (P) patients with bruxism or 

parafunctional habits (e.g., heavy grinders); (I) tooth-supported dental crowns, particularly zirconia and lithium 

disilicate crowns; (C) comparison between different ceramic crown materials or single-arm evaluation when 

comparative data were not available; (O) clinical outcomes, including survival rate, complications, and overall 

clinical performance; and (S) randomized controlled trials (RCTs), cohort studies, prospective clinical studies, 

and observational case series. If multiple publications were identified from the same patient population, only the 

most recent study with the most complete data was included. Electronic searches were performed in the 

following databases: Google Scholar, PubMed, Scopus, and ScienceDirect. A combination of keywords and 

Boolean operators was used to optimize the search strategy. 

 The inclusion criteria were: (1) studies involving patients with bruxism or parafunctional habits; (2) 

studies evaluating tooth-supported crowns made of zirconia and/or lithium disilicate; (3) studies reporting clinical 

outcomes such as survival rate, complications, or clinical performance; (4) clinical study designs including RCTs, 

cohort studies, prospective studies, and case series; (5) studies published in English; and (6) studies published 

between 2018 and 2024. The exclusion criteria were: (1) studies not involving bruxism patients; (2) in vitro, in 

silico, or finite element studies; (3) studies evaluating implant-supported restorations, dentures, veneers, inlays, 

or onlays; (4) studies without relevant clinical outcomes; and (5) non-primary studies such as reviews, opinion 

articles, and letters. 

 

RESULTS  

 The results found in the searched database have been shown by PRISMA flow charts. Initial electronic 

searches identified 1140 articles in Google Scholar, 2 in PubMed, 8 in Scopus, and 266 in Science Direct. The 

total number of articles obtained was 671 ignoring 745 duplicate articles. After reading the titles and abstracts, 

another 661 articles were eliminated, because they did not meet the inclusion criteria or because they presented 

different subjects for the study, resulting in only 3 articles that met the criteria (Table 1). 

 

Figure 1. PRISMA flow chart for filtering article 
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Table 1. The article resulted from screening 

Author 
(Year) 

Study 
Design 

Population 
Sample 

Size 
Intervention Comparison 

Follow-
up 

Outcomes 
Measured 

Key Results Main Findings 

Hansen 
et al. 
(2018) 

Observational 
case series 

Heavy 
grinders 
with severe 
tooth wear 
(aesthetic 
zone) 

13 
patients, 
84 
crowns 

Monolithic 
zirconia 
crowns 

None 

1–3 
years 
(mean 
~20 
months) 

Technical 
complications 
(chipping, 
fracture), 
biological 
findings, 
patient 
satisfaction 

- 94% crowns 
without 
complications- 1 
total fracture- 
Minor chipping 
in few cases- 
High patient 
satisfaction 

Zirconia 
crowns 
showed low 
complication 
rates and high 
patient 
satisfaction in 
heavy grinders 

[RCT] 
Ceramic 
Crowns 
& Sleep 
Bruxism 
(2023) 

Randomized 
Clinical Trial 

Patients 
with sleep 
bruxism 
(and control 
group) 

~30 
patients 
(divided 
into 
groups) 

Zirconia 
crowns 

Lithium 
disilicate 
crowns 

1 year 

Survival rate, 
success rate, 
technical 
complications 

- Survival 
~100%- No 
significant 
difference in 
complications- 
Low 
complication 
rate in all 
groups 

No significant 
difference 
between 
zirconia and 
lithium 
disilicate in 
bruxism 
patients (short-
term) 

Zirconia 
clinical 
behavior 
(2019) 

Prospective 
clinical study 

Mixed 
population 
(including 
~61.7% 
bruxism) 

24 
patients, 
47 
crowns 

Monolithic 
zirconia 
crowns 

None 
Up to 2 
years 

Survival rate, 
success rate, 
complications 

- High survival 
rate- Majority 
complications 
occurred in 
bruxism 
patients- Overall 
good clinical 
performance 

Zirconia 
crowns 
perform well 
clinically, but 
complications 
more frequent 
in bruxism 
subgroup 

 

DISCUSSION  

 Ceramic crowns have been widely used in restorative dentistry due to their favorable esthetic and 

biocompatible properties. However, their performance under parafunctional loading conditions such as bruxism 

remains a clinical concern. Bruxism is associated with significantly increased occlusal forces, which may exceed 

normal masticatory loads and contribute to restoration failure.10–12 In addition, psychosocial and behavioral 

factors have also been implicated in the etiology of bruxism, further complicating its clinical management. 

 The findings of this review indicate that both zirconia and lithium disilicate crowns demonstrate 

acceptable short-term clinical performance in patients with bruxism. The included randomized clinical trial 

reported no significant difference between zirconia and lithium disilicate crowns in terms of survival rate and 

technical complications.12 This suggests that both materials may be clinically reliable under increased occlusal 

load, at least in the short term. 

 Zirconia is known for its superior mechanical properties, including high fracture toughness and 

resistance to crack propagation, which contribute to its durability in high-stress environments.13–16These 

characteristics are supported by previous systematic reviews demonstrating high survival rates of all-ceramic 

restorations under functional loading conditions.17,18 In addition, zirconia materials have undergone significant 

development in terms of translucency and classification, enabling their use in both anterior and posterior regions 

without compromising strength.11 

 In contrast, lithium disilicate offers excellent aesthetic properties and reliable adhesive bonding, with 

sufficient flexural strength to withstand functional loads. 14,19,20 Clinical studies have reported high survival rates 

and low complication rates for lithium disilicate crowns, making them a widely accepted restorative option. [14] 

Furthermore, advances in ceramic systems and bonding protocols have contributed to improved long-term 

performance of lithium disilicate restorations. 19,20 
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 Observational evidence included in this review also supports the clinical performance of zirconia crowns 

in bruxism patients. Hansen et al.7 reported high patient satisfaction and low complication rates in heavy 

grinders, which is consistent with previous clinical findings.7,21,22 However, this study was limited by a small 

sample size and lack of standardized diagnostic criteria for bruxism, which may affect the generalizability of the 

results.2 Similarly, prospect clinical studies have demonstrated favourable outcomes for zirconia restorations, 

although a higher proportion of complications may occur in patients with bruxism due to increased occlusal 

load.18 These findings are consistent with previous reports indicating that bruxism is a potential risk factor for 

mechanical complications in ceramic restorations.5 

 Despite these favourable findings, the overall level of evidence remains limited. Fracture behaviour 

and mechanical performance of ceramic materials have also been evaluated in laboratory and simulation 

studies. 23 Only one randomized clinical trial was identified, and the remaining studies were observational in 

nature. Furthermore, the follow-up periods were relatively short, ranging from 1 to 3 years, which limits the ability 

to draw conclusions regarding long-term durability. This is consistent with broader systematic reviews reporting 

variability in long-term outcomes of ceramic restorations.24 

 Another important consideration is that most included studies focused primarily on restoration survival 

and technical complications, while limited data are available regarding biological outcomes, antagonist wear, or 

temporomandibular effects. 24 These aspects are particularly relevant in bruxism patients, where excessive 

loading may affect not only the restoration but also the surrounding structures. 

qIn addition, restorative success may also be influenced by clinical factors such as margin design and 

periodontal management. Proper handling of subgingival margins and adherence to biologically oriented 

preparation principles are essential to ensure long-term stability of ceramic restorations.25,26 

 Overall, the available evidence suggests that zirconia and lithium disilicate crowns are viable treatment 

options for bruxism patients; however, careful case selection, occlusal management, and long-term monitoring 

remain essential. Further well-designed clinical trials with larger sample sizes and longer follow-up periods are 

required to establish definitive clinical guidelines, as long-term clinical evidence remains inconsistent and 

limited.27 

 

CONCLUSION 

Within the limitations of this systematic review, zirconia and lithium disilicate crowns demonstrate 

acceptable short-term clinical performance in patients with bruxism. No significant differences between the two 

materials were observed in the available randomized clinical trial. However, the current evidence is limited by 

the small number of studies, predominance of observational designs, and short follow-up periods. Therefore, 

the results should be interpreted with caution. Further high-quality, long-term randomized clinical trials are 

needed to establish evidence-based recommendations for material selection in bruxism patients. 
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