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Wear of primary teeth caused by opposed all-
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PURPOSE. This study was conducted to evaluate the effects of full-coverage all-ceramic zirconia, lithium 
disilicate glass-ceramic, leucite glass-ceramic, or stainless steel crowns on antagonistic primary tooth wear. 
MATERIALS AND METHODS. There were four study groups: the stainless steel (Steel) group, the leucite glass-
ceramic (Leucite) group, the lithium disilicate glass-ceramic (Lithium) group, and the monolithic zirconia 
(Zirconia) group. Ten flat crown specimens were prepared per group; opposing teeth were prepared using 
primary canines. A wear test was conducted over 100,000 chewing cycles using a dual-axis chewing simulator 
and a 50 N masticating force, and wear losses of antagonistic teeth and restorative materials were calculated 
using a three-dimensional profiling system and an electronic scale, respectively. Statistical significance was 
determined using One-way ANOVA and Tukey’s test (P<.05). RESULTS. The Leucite group (2.670±1.471 mm3) 
showed the greatest amount of antagonist tooth wear, followed by in decreasing order by the Lithium 
(2.042±0.696 mm3), Zirconia (1.426±0.477 mm3), and Steel groups (0.397±0.192 mm3). Mean volume losses in 
the Leucite and Lithium groups were significantly greater than in the Steel group (P<.05). No significant 
difference was observed between mean volume losses in the Zirconia and Steel groups (P>.05). CONCLUSION. 
Leucite glass-ceramic and lithium disilicate glass-ceramic cause more primary tooth wear than stainless steel or 
zirconia. [ J Adv Prosthodont 2016;8:43-52]
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INTRODUCTION

The stainless steel crowns (SSCs) are often the first choice 

for the repair of  defects in primary dentition caused by car-
ies, and have been one of  the most effective and efficient 
methods of  tooth restoration in pediatric dentistry since 
Humphrey first used them in pediatric patients in 1950.1 
SSC placement is simple and economical with a high suc-
cess rate for protecting remaining teeth weakened by exces-
sive preparation.2,3 However, SSCs are disadvantaged by a 
non-aesthetic appearance,4 and this esthetic issue has 
become more and more important in patients with primary 
tooth problems. In a survey, esthetic concerns were con-
firmed to be the most critical issue for dental restoration in 
pediatric patients.5 Accordingly, new materials, such as, 
open-faced crowns, bonded strip crowns, and pre-veneered 
SSCs were developed to replace SSCs.6,7 These new materi-
als improve esthetics, but have side effects that include 
poor gingival health, hemorrhage of  gingival tissues, and 
exposure of  dental margins, which are associated with the 
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presence of  metals.3 In particular, the veneer resin of  pre-
veneered SSCs frequently chips occurs and results in addi-
tional treatment and cost.7,8

The recently developed all-ceramic crown is now used 
as an esthetic restorative material for permanent teeth, and 
ready-made primary zirconia crowns are now being used 
for primary teeth. Zirconia, also known as “ceramic steel”, 
has reasonable aesthetics and has excellent mechanical 
properties for the restoration of  permanent teeth, and has 
been used for crowns, fixed partial dentures, implant abut-
ments, fixtures, inlays, and onlays.9 However, zirconia 
crowns are thicker than SSCs and cannot be corrected, and 
thus, manufacturers recommend passive seating. Furthermore, 
due to their thicknesses, aggressive tooth preparation is 
required and pulp exposure is increased. Preveneered SSCs 
can still provide full coverage despite esthetic veneer chip-
ping or fracture, but zirconia crowns must be replaced 
when fractured.10 This limitation can be overcome by lithi-
um disilicate or leucite crown restoration for permanent 
teeth, but no study has been conducted as yet on the use of  
d i f f e ren t ce ramics fo r the r e pa i r p r imar y t ee th . 
Furthermore, no study has evaluated the wear resistance of  
primary teeth restored using different ceramic materials 
based on considerations of  occlusal force in pediatric 
patients. 

Primary tooth wear is common, and occurs due to the 
loss of  enamel and dentin on the occlusal surface.11,12 The 
abrasivities of  primary and permanent teeth differ due to 
their different enamel strengths,13 morphological factors, 
such as, enamel and dentin thickness,14 and the different bit-
ing forces of  adults and infants.15 In a comparative study 
conducted by Nose16 on molar enamels of  primary and per-
manent teeth, the Vickers hardness number (HV) of  prima-
ry teeth was 106 (HV) and that of  permanent teeth was 126 
(HV), which suggests poorer wear resistance of  primary 
teeth. In a study by Mortimer,17 primary teeth were found 
to be less mineralized than permanent teeth, and Nelson et 
al.18 reported primary tooth enamel was thinner than per-
manent tooth enamel, and thus, more prone to wear. Proffit 
and Fields15 studied the bite forces of  children and adults 
and found mean bite forces of  17.4 kg (mean age: 9.3) and 
31.0 kg (mean age: 26.9) at a 2.5 mm opening; and 15.5 kg 
and 35.6 kg at a 6.0 mm opening, respectively, which con-
firmed that in children low bite forces reduced wear on the 
occlusal surfaces of  posterior composite restorations. 

Restoration materials affect enamel wear.19 Seghi et al.20 

stated that the wear rates of  dental restoration materials 
should be similar to that of  the enamel. Previous studies 
on primary tooth abrasivity against restoration materials 
have focused on composite or glass ionomer restorative 
materials.21-23 Due to growing interest in esthetics and the 
development of  zirconia crowns, various studies have been 
conducted utilizing different restorative materials. In an 
evaluative study by Jung et al.24 on the abrasivity of  natural 
teeth as compared with those of  restoration materials, the 
natural tooth wear caused by zirconia was found to be 
much less than that caused by feldspathic dental porcelain. 

Sripetchdanond and Leevailoj25 confirmed that zirconia and 
composite resins wear enamel significantly less than glass 
ceramics and enamel. In pediatric dentistry, various cases of  
anterior tooth restoration using ready-made primary zirco-
nia crowns have been reported.26,27 However, few studies 
have conducted on primary tooth wear by ceramic restora-
tion materials.21-23 In this study, the associations between 
restoration materials, namely, zirconia crowns, lithium disili-
cate, and leucite and primary tooth wear were compared 
and evaluated to investigate the possibility of  using ceramic 
restoration materials for primary tooth restoration.

MATERIALS AND METHODS

Primary canine teeth with no cusp wear, which were lost 
naturally during transition to permanent teeth, were used in 
this study. Teeth were washed in an ultrasonic cleaner and 
then placed in deionized water at 37°C for 24 hours. The 
primary canine teeth were fixed in an acryl ic resin 
(Orthodontic resin, DENTSPLY, Philadelphia, PA, USA) 
and approximately 5 mm of  the cusps of  the primary 
canine teeth was exposed (20 mm wide and deep and 10 
mm high). Severely worn or fractured teeth and teeth with 
caries were excluded (Fig. 1).

The 40 antagonistic specimens were assigned equally to 
a stainless steel (the Steel group; the control group), a leu-
cite glass-ceramic (the Leucite group), a lithium disilicate 
glass-ceramic (the Lithium group), or a monolithic zirconia 
(the Zirconia group) group (Table 1). For the Steel control 
group, 11 mm-wide and -deep, and 13 mm-high, cubic 
specimens were prepared by crimping stainless steel (STS 
304L) of  SSCs (Kids crown®, Shinhung, Seoul, Korea). For 
the Leucite, Lithium, and Zirconia experimental groups, 
cylindrical metal specimens were prepared using a milling 
machine. Prepared specimens were scanned using a 3D 
scanner (Ceramill® Map400, Amanngir rbach Corp., 
Charlotte, NC, USA), and converted to STL files using 
design software (Ceramill® Mind, Amanngirrbach Corp., 
Charlotte, NC, USA). The materials used were; a monolith-
ic zirconia block (Zirtooth Fulluster®, HASS, Kangneng, 
Korea), a lithium disilicate block (Rosetta SM®, HASS, 

Fig. 1.  Preparation of tooth specimens.
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Kangneng, Korea), and a leucite block (Rosetta BM®, HASS, 
Kangneng, Korea). Using a milling machine (Ceramill® 
Motion2, Amanngirrbach Corp., Charlotte, NC, USA), 11 
mm-diameter and 13 mm-high specimens were prepared. 
Heat treatments were conducted in ceramics except Leucite 
group according to manufacturers’ instructions, and speci-

mens were subsequently washed using an ultrasonic cleaner 
(Table 2). Prepared specimens were fixed with an acrylic 
resin (Orthodontic resin, Dentsply, Philadelphia, PA, USA) 
using uniform molds by the same method used to prepare 
tooth specimens (Fig. 2). A single dental technician pre-
pared all specimens.

Table 1.  The chemical compositions and properties of the ceramic materials used

Group Product Chemical composition
Fracture 

toughness 
(MPa∙m1/2)

Flexure 
strength 
(MPa)

Vickers 
hardness 

(GPa)

Elastic 
modulus 

(GPa)

Density
(g/cm3)

Manufacturer

Leucite Rosetta BM

K2O
SIO2

B2O3

TiO2

Al2O3

Other oxides and colorants

1.42 120 6.0 67 2.4380
HASS, 

Gangneng, 
Korea

Lithium Rosetta SM

Li2O
SiO2

B2O3

P2O5

Other oxides and colorants

2.25 440 5.8 95 2.4031
HASS, 

Gangneng, 
Korea

Zirconia
Zirtooth 
Fulluster

ZrO2+HfO2+Y2

O3

Y2O3, HfO2

Al2O3

Other oxides

5.5 1200 13.0 210 6.0860
HASS, 

Gangneng, 
Korea

Table 2.  Firing schedules of the Lithium and Zirconia groups

Group Start temp (°C) Heat rate (°C/min) High temp (°C) Hold (min) Vacuum on (°C) Vacuum off (°C)

Lithium 400 60 840 10 550 845

Zirconia 1450 4 1550 120 - -

Lithium = lithium disilicate glass-ceramic, Zirconia = monolithic zirconia

Fig. 2.  Preparation of the restorative material specimens. (A) Steel: stainless steel, (B) Leucite: leucite glass-ceramic, (C) 
Lithium: lithium disilicate glass-ceramic, (D) Zirconia: monolithic zirconia.

A B C D
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Wear tests were conducted using a CS-4.8 masticator 
(SD Mechatronik, FeldKirchen-Westerham, Germany). In 
each chamber, restorative materials were placed on top and 
antagonistic teeth at the bottom using specimen holders 
(Fig. 3). A 3 mm vertical movement and a 2 mm horizontal 
movement were reproduced using two computer-controlled 
servomotors. Masticatory force was established using the 
results of  previous studies that compared the abrasivities 
of  dental materials and primary teeth.22,23 In the present 
study, 50 N was used as the masticatory force, which was 
the middle value of  the lowest and the greatest masticatory 
forces used in previous studies. To meet the 50 N condi-
tion, 5 kg was loaded on each chamber. In addition to the 
weight, a thermodynamic condition similar to the real oral 
environment was reproduced using a computer-controlled 
hot/cold water circulation system. Testing was conducted 
over 100,000 loading cycles (Table 3).23

To measure the amount of  the volume of  tooth loss, 
teeth were scanned using a 3D scanner before and after 
testing.28,29 The 3D data obtained before and after testing 
were overlapped using 3D software (Dentacian Software, 
EZplant, Seoul, Korea). Worn areas were then separated 
using Boolean operations and wear volumes were measured 
using 3D software (Dentacian Software, EZplant, Seoul, 
Korea) (Fig. 4). Wear losses of  restoration materials after 
testing were determined using an electronic scale (PAG213, 
Ohaus, Seoul, Korea) accurate to ± 10-3 gram.

To qualitatively characterize wear patterns, antagonistic 
teeth and restorative materials were evaluated under a scan-
ning electron microscope (S-3500, Hitachi Ltd., Tokyo, 
Japan) operated at 15 keV at magnifications of  40×, 100×, 
and 1000×. 

The statistical significances of  changes in tooth volumes 
and weights of  restoration materials in each group were 

Table 3.  The experimental conditions

Cold/hot bath temperature 5°C/55°C Dwell time 60 s

Vertical movement 3 mm Horizontal movement 2 mm

Rising speed 55 mm/s Forward speed 55 mm/s

Descending speed 55 mm/s Backward speed 55 mm/s

Weight per sample 5 kg Cycle frequency 0.8 Hz

Fig. 3.  (A) Antagonistic tooth and (B) a restorative material embedded in an acrylic resin fixed into sample holders. (C) 
A specimen fixed to the sample holder in a special chamber.

A B C

Fig. 4.  (A) STL files of tooth specimens before the wear test, (B) STL files of the same tooth specimens after the test, (C) 
Overlapping of the STL files of the tooth specimens before and after testing, (D) STL files of the worn region.

A B C D
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evaluated. Distribution normality and variance homogeneities 
were determined using the Shapiro-Wilk’s test and Levene’s 
test. The analysis was conducted by one-way ANOVA (α = 
.05) with Tukey’s post-hoc test (α = .05). SPSS Ver. 21.0 
(SPSS Inc., Chicago, IL, USA) was used throughout, and sig-
nificance level was set at 5%.

RESULTS

The means and standard deviations of  the volume losses of  
antagonistic teeth (Vt) and the weight losses of  restorative 
materials (Vm) in each group after wear testing are shown in 
Table 4 and Fig. 5. The Leucite group showed the greatest 
tooth volume loss at 2.670 ± 1.471 mm3, followed by the 
Lithium group with 2.042 ± 0.696 mm3, the Zirconia group 
with 1.426 ± 0.477 mm3, and the Steel group with 0.397 ± 
0.192 mm3. Tooth volume losses in the Leucite and Lithium 
groups were significantly greater than that in the Steel 
group (P < .05), but no significant difference was observed 
between the Steel group and the Zirconia group (P > .05). 
In terms of  weight losses of  restorative materials after test-
ing, the Lithium group showed most at 0.006 ± 0.002 g, 
followed by the Leucite group (0.003 ± 0.002 g) and the 
Steel and Zirconia groups (0.002 ± 0.001 g). Weight loss in 
the Lithium group was significantly greater than in the Steel 
and Zirconia groups (P < .05), but no significant difference 
was observed between the Steel, Leucite, and Zirconia 
groups (P > .05).

The SEM images of  wear surface areas in enamel and 
tested materials are shown in Fig. 6 and Fig. 7. In enamel 

SEM images of  the Steel group, smooth surfaces, fragmen-
tation or particle chipping, and striated plow marks were 
observed. In tested material images, no notable surface 
changes or wear were observed other than slight stress 
marks and scratches in the sliding direction. Even after wear 
testing, dense and homogeneous surfaces were observed. In 
SEM images of  the Leucite group, notable surface changes 
and wear were observed on the rough surfaces of  tooth 
enamel with ploughing in the sliding direction. In particu-
lar, the presence of  fragments chipped from enamel surfac-
es was confirmed by irregular concavities and gaps on worn 
surfaces. The Lithium group showed wear patterns similar 
to those of  the Leucite group. Cracked and chipped frag-
ments were observed on enamel wear surfaces. Striated 
wear grooves and rough surfaces, caused by lateral move-
ments of  the test instrument, were clearly observed on test-
ed materials and on enamel surfaces. In enamel SEM imag-
es of  the Zirconia group, surfaces were mostly smooth, and 
no chips or fractures were observed. No significant surface 
change or wear was observed for tested materials.

DISCUSSION

Comparative studies have been conducted on the abrasivi-
ties of  different dental restorative materials and teeth. Due 
to growing interest in esthetics, the abrasivities of  teeth and 
of  ceramic materials, such as, leucite, lithium disilicate, and 
zirconia, which have excellent mechanical properties and 
esthetics, have been evaluated. However, these attempts 
have been limited to permanent teeth.30,31 More recently, in 

Table 4.  Mean ± standard deviations (SDs) of volumetric 
losses of antagonistic teeth (Vt) and weight losses of 
restorative materials (Vm) after wear testing 

Mean ± SD

Group n Vt (mm3) Vm (g)

Steel 10 0.397 ± 0.192A 0.002 ± 0.001a

Leucite 10 2.670 ± 1.471B 0.003 ± 0.002a,b

Lithium 10 2.042 ± 0.696B 0.006 ± 0.002b

Zirconia 10 1.426 ± 0.477A,B 0.002 ± 0.001a

P .000 .000

Values followed by the same letter were not significantly different (P > .05, Tukey 
test).
Steel: stainless steel; Leucite: leucite glass-ceramic; Lithium: lithium disilicate 
glass-ceramic; and Zirconia: monolithic zirconia

Fig. 5.  Volumetric loss mean values (mm3) and standard 
deviations for antagonistic teeth, and mean weight losses 
(g) and standard deviations of tested materials after wear 
testing (Steel: stainless steel; Leucite: leucite glass-
ceramic; Lithium: lithium disilicate glass-ceramic; and 
Zirconia: monolithic zirconia).

Wear of primary teeth caused by opposed all-ceramic or stainless steel crowns



48

pediatric dentistry, several manufacturers have started to 
produce ready-made primary zirconia crowns, and clinical 
applications of  these products have already been report-
ed.26,27 However, no comparative study has yet addressed 
the abrasivities of  these ceramic materials when worn against 
primary teeth.

The clinical evaluation of  abrasivity is costly and time-
consuming. Moreover, accurate measurements are challeng-
ing because variables such as chewing forces and environ-
mental factors cannot be completely controlled.32 Although 
in vitro studies are limited in terms of  accurately reproduc-

ing mastication in the oral cavity, simple movements, such 
as, tooth grinding and clenching, can be reproduced, and 
the anti-wear mechanisms of  various restoration materials 
can be evaluated at the pre-clinical stage.33 Because of  the 
advantages of  in vitro studies, various mastication simulators 
that reproduce wear process in the oral environment have 
been developed.34,35 Various tests (e.g., pin-on-block, pin-
on-disk, three-body wear, and toothbrush simulation) can 
be used to investigate the wear performance of  dental mate-
rials, and antagonist wear has been confirmed to be closely 
associated with ceramic material types and testing condi-

Fig. 6.  Representative SEM images of primary tooth surfaces (Steel: stainless steel; Leucite: leucite glass-ceramic; 
Lithium: lithium disilicate glass-ceramic; Zirconia: monolithic zirconia group; and *: abraded tooth area). 

Steel

Leucite

Lithium

Zirconia

Incisal surface (× 40)                   Boundary area (× 1,000)            Abraded surface (× 1,000)
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tions.36 Since the two-axe wear test device used in this study 
is practical, durable, and cost-effective, it has been widely 
used. The device has eight interior chambers and reproduc-
es the mandibular closure of  mastication through sliding 
movements after occlusal contact.30 In this study, a two-
body wear test was conducted. This method is widely used 
to measure wear resistance, and reproduces the attrition 
caused by occlusal contact between restoration materials 
and teeth.34 This method can also reproduce the friction 
and fatigue wear caused by the direct contact between the 
maxillary and mandibular teeth during swallowing or non-

functional dynamic occlusal movements.37 The 50 N force 
and 100,000 cycles used for the wear test in this study were 
determined based on the suggestions of  previous studies 
that compared the abrasivities of  various restoration materi-
als and primary teeth.22,23 Simultaneous thermal cycling with 
water to reproduce temperature changes in the oral cavity 
also removes wear particles generated during the wear test, 
and thus simulates aging.38 Suggestions made regarding the 
standardization of  the enamel surface of  natural teeth in 
the wear test are controversial.36 Krejci et al.39 suggested a 
non-standardized enamel cusp of  natural teeth is the most 

Fig. 7.  Representative SEM images of the specimen surfaces (Steel: stainless steel; Leucite: leucite glass-ceramic; 
Lithium: lithium disilicate glass-ceramic; Zirconia: monolithic zirconia group; I: intact area; and A: abraded surface).

Steel

Leucite

Lithium

Zirconia

Occlusal surface (× 40)                    Intact area (× 1,000)                Abraded surface (× 1,000)
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appropriate antagonist. Kunzelmann et al.40 reported that 
unlike untreated enamel, polished enamel could show 
changes in the wear properties of  enamel. Accordingly, in 
this study, the enamel surfaces of  primary canine teeth that 
were naturally lost during the transition to permanent den-
tition were used as antagonist teeth. Magne et al.41 suggested 
height loss measurements provided a convenient method 
of  measuring wear because they can be easily determined 
and are associated with clinical vertical measurements of  
occlusion. However, volumetric loss provides a more sensi-
tive means than weight loss because measurements change 
linearly with time.42 In the present study, three-dimensional 
wear measurements with a laser scanner were used to mea-
sure the tooth wear. Using this method, teeth surfaces 
could be precisely and efficiently scanned three-dimension-
ally.28,29 On the other hand, in two-dimensional studies, it is 
difficult to overlap restoration material profiles before and 
after wear. Weight measurement has also been used to mea-
sure and quantify the amounts of  wear in restoration mate-
rial.43 but it is difficult to remove moisture from the teeth 
after wear due to the presence of  dentinal tubules. Despite 
drying, water can remain in teeth, and thus, moisture levels 
cannot be determined before testing. However, after testing 
restoration materials were completely dried, and thus, pre-
cise measurements of  weight losses were obtained.

In this study, the abrasivity of  primary teeth was com-
pared with that of  the four types of  crown restoration 
materials: SSCs (Kids crown®), which has been widely used 
for the crown restoration of  primary teeth; zirconia as rep-
resented by the recently developed ready-made primary zir-
conia crowns (Zirtooth Fulluster®); lithium-disilicate 
(Rosetta SM®), a particle-filled glass ceramic; and leucite 
(Rosetta BM®). The amount of  wear of  primary teeth was 
greatest in the Leucite group, followed in order by, the 
Lithium group, the Zirconia group, and the Steel group. In 
particular, amounts of  wear in the Leucite and Lithium 
groups were significantly greater than that in the Steel 
group. However, no significance difference was observed 
between the Steel and Zirconia groups.

Surface hardness and friction factor are used to estimate 
the wear levels of  dental restoration materials. Greater 
hardness is known to typically result in more enamel wear,24 
and metal hardness has been shown to be associated with 
enamel wear.30 However, according to Oh et al.,44 enamel 
wear by ceramic is associated more with surface roughness, 
microstructure, fracture toughness, and environmental fac-
tors than with hardness per se. In the present study, enamel 
wear was greatest in the Leucite group because leucite has 
comparatively low flexural strength (120 MPa) and fracture 
toughness (1.42 MPa·m1/2). In contrast, zirconia has high 
flexural strength (1,200 MPa) and fracture toughness (5.5 
MPa·m1/2), and showed less enamel wear than the Leucite 
group. This result agrees with that of  a previous study that 
demonstrated an association between a low wear rate and 
high flexural strength and fracture toughness.29 If  a restor-
ative ceramic material does not have enough ductility frac-
ture and/or chipping may occur. Furthermore, chips func-

tion as abrasives on ceramic surface and increase wear 
rates.45 The high enamel wears caused by glass particles in 
the Leucite and Lithium groups could be partly explained 
by the formation of  wear debris. Glass particles freed by 
wear function as abrasives, a phenomenon referred to as 
the “three-body wear mechanism”.46 The Steel group 
showed the lowest enamel wear rate because occlusal forces 
were absorbed by the ductility of  the steel. In addition, as 
shown in the SEM images, smooth surfaces might reduce 
the wear rates of  antagonist teeth. In the present study, 
enamel wear in the Zirconia group was comparatively small, 
as has been previously reported.24,25,30,31 This outcome is 
attributed to its excellent physical properties, such as, its 
hardness, flexural strength, density, and fracture toughness, 
which inhibit the formation of  surface microfractures, and 
to the addition of  yttria, which reinforces the crystal struc-
ture and prevents crack propagation.47 As a result, the 
smooth surface of  zirconia was maintained during the wear 
test and only a small amount of  enamel wear was observed 
after testing.37

The Lithium group showed the largest amount of  resto-
ration material wear, followed by the Leucite, Zirconia, and 
Steel groups. Wear in the Lithium group was significantly 
greater than that in the Steel and Zirconia groups, but no 
significantly difference was observed between the Leucite 
and Lithium groups. These outcomes concur with those of  
previous studies.34 The Leucite and Lithium group showed 
high amounts of  wear because glass ceramics like leucite 
and lithium disilicate are sensitive to fatigue, which causes 
material defects.48 Actually, wear starts with crack formation 
on the ceramic surface, is propagated by repetitive loading, 
and eventually results in material loss.49

According to our findings, the amounts of  wear of  res-
toration materials and of  antagonistic primary teeth tended 
to be positively related. Moreover, the flexural strength and 
fracture toughness of  the ceramic materials (leucite, lithium 
disilicate, and zirconia) also seemed to be correlated with 
amounts of  primary tooth wear.

The occlusal force, masticatory movement, and condi-
tions used in this study differ from those in the oral envi-
ronment. In addition, two-body wears were evaluated in 
this study, and three-body wear tests could result in differ-
ent outcomes. Therefore, we suggest further long-term 
studies that simulate the oral environment be conducted to 
investigate the clinical implications of  various ceramic 
material in primary teeth

CONCLUSION

In vitro measured volumetric losses in the Leucite and Lithium 
groups were significantly greater than in the Steel group, but 
no significant difference was found between the Steel and 
Zirconia groups. In this study, zirconia was the only material 
found to have an abrasivity that did not differ significantly 
from that of  the steel used in conventional steel crowns. On 
the other hand, the Leucite and Lithium groups showed 
comparatively high primary-tooth abrasivity levels, which if  
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confirmed in vivo may suggest that they should be used with 
caution in pediatric dentistry. 
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