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Statement of purpose. Masticatory performance and maximum occlusal force may be different, depending on the occlusal
schemes of the complete dentures used.

Purpose. The purpose of this study was to evaluate the effect of 2 complete denture occlusal schemes on masticatory
performance and maximum occlusal force.

Material and methods. Two complete denture occlusal schemes, bilateral balanced occlusion and neutrocentric occlusion,
were delivered to 10 participants who were completely edentulous (6 men and 4 women; mean age, 67.3 years). Masticatory
performance was evaluated with the multiple sieve method and maximum occlusal force with pressure-sensitive films.
The 2 occlusal schemes were interchanged on the participants’ denture bases. Two-way repeated-measures ANOVA was
used to examine the differences between the occlusal schemes and chewing strokes and their interactions. The paired
t test was used to compare the maximum occlusal force of the 2 occlusal schemes (a¼.05).

Results. No difference was found in masticatory performance (P¼.07) or maximum occlusal force (P¼.31) between the
occlusal schemes. For both schemes, a significant difference was found in masticatory performance (P<.001) with increased
numbers of chewing strokes.

Conclusions. Complete dentures with bilateral balanced occlusion and neutrocentric occlusion found no significant
differences in masticatory performance and maximum occlusal force. However, more chewing strokes resulted in better
masticatory performance. (J Prosthet Dent 2014;112:1337-1342)

Clinical Implications
Neutrocentric occlusion, advocated for patients with dental arch
incompatibility when accurate centric relation records are difficult to
obtain, provides the same masticatory performance and maximum
occlusal force as bilateral balanced occlusion. Complete denture wearers
should be instructed to use more chewing strokes.

Several countries, including devel-
oping countries, have aging pop-
ulations. The number of patients who
are edentulous has increased, with many
people requiring complete dentures
to restore their speech, appearance,

and chewing ability. Complete denture
occlusal schemes promote denture
retention, stability, and support, which
increases the patient’s psychological
comfort and denture longevity.1,2 Var-
ious approaches to the design of

complete denture occlusion have been
taken, including bilateral balanced oc-
clusion, neutrocentric occlusion, and
lingualized occlusion.2 Bilateral bal-
anced occlusion provides multiple con-
tact points during excursive movement
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and creates horizontal forces. Patients
who present with jaw relationships other
than ideal class I relationships may
encounter problems in obtaining fully
bilateral balanced occlusion. DeVan3

proposed neutrocentric occlusion with
zero-degree teeth to balance the incline,
centralize the masticatory force, and
overcome the difficulty in obtaining
accurate jaw relations. Moreover, zero-
degree teeth generate less pressure
transmission than cusped teeth.4

Chewing ability is defined as the
ability to break down foods and can
be evaluated by either the subjective or
the objective method.5 The subjective
method uses a questionnaire to evaluate
chewing ability.6 Masticatory perfor-
mance is evaluated objectively7 and is
defined as the median particle size
calculated from the percentage ratio of
test food size distribution caused by
comminution at a certain number of
chewing strokes. The sieve used in previ-
ous studies was either single6 or had
multiple sieve sizes.8 Maximum occlusal
force, another objective evaluation of
denture quality and performance, is
evaluated by registering the masticatory
force on pressure-sensitive sheets (Dental
prescale).9-11 Used to evaluate chewing
ability and directly related to masticatory
performance,9-13 dental prescale does
not require a specific armamentarium.
The thin pressure-sensitive sheets do not
alter the vertical dimension that could
affect occlusal force.14

Patients who are edentulous experi-
ence a decrease in chewing ability
compared with individuals with den-
tate.15 Age, sex, personality type, den-
ture experience, denture quality, and
occlusal schemes also affect chewing
ability.16 Masticatory performance is
generally comparable with those be-
tween 35 and 75 years old,17 and sex
has no significant effect on masticatory
performance and maximum occlusal
force in complete denture wearers.12

Denture experience improves chewing
ability.17 Improvement in denture
quality significantly affects masticatory
performance, occlusal force,14,18 and
patient satisfaction19 in complete den-
ture wearers. Compared with natural
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dentition, the masticatory performance
and the maximum occlusal force of
partial removable dental prosthesis
were lower, and those of complete
denture wearers were even lower.12

Several investigators have studied
the effect of occlusal schemes on
chewing ability, both objectively and
subjectively. Some concern has been
expressed about the lack of appropriate
controls for various participant groups.
Some studies compared 2 participant
groups independently, with each group
usingonly 1occlusal scheme.7,9,12,15,20-22

Results of studies have shown different
results for different study designs, which
have led to controversy in the out-
comes.20,23-27 Uncontrolled factors in
previous studies include the intaglio
surface of complete dentures and the
altered vertical dimension with different
denture bases. A few intra-individual
studies with the same denture base
have also been performed.28-30 These
studies reported that dentures with
20-degree teeth provided better masti-
catory performance than dentures with
zero-degree teeth.28 A study that used
the sieve method of different cuspal
angulations in 5 participants with
the same denture base found no signif-
icant difference in masticatory per-
formance.29 Another study that used
the sieve method with lingualized oc-
clusion and 33-degree teeth also found
no significant difference in masticatory
performance.30

In Thailand, bilateral balanced oc-
clusion and neutrocentric occlusion are
often used to fabricate complete den-
tures. However, the type of occlusal
scheme that provides the best chewing
ability for complete denture wearers
remains unclear. The aim of the present
study was to compare the effect of
bilateral balanced occlusion and neu-
trocentric occlusion complete denture
occlusal schemes on masticatory per-
formance and maximum occlusal force
by using the same denture bases in the
same individual. The null hypothesis of
this study was that different complete
denture occlusal schemes do not affect
masticatory performance or maximum
occlusal force.
try
MATERIAL AND METHODS

Ten participants (6 men and 4
women; mean age, 67.3 years) classi-
fied as The American College of Pros-
thodontics (ACP) classifications I and II
completely edentulous30 were recruited
for this study. They were referred to
the graduate prosthodontics clinic at
the Faculty of Dentistry, Chulalongkorn
University. The study protocol was
approved by the research ethical com-
mittee of Chulalongkorn University,
Faculty of Dentistry (no. 021/2011).
Written informed consent was obtained
from each participant after a detailed
explanation of the study. Two occlusal
schemes, bilateral balanced occlusion
and neutrocentric occlusion, were eval-
uated with the same patient with the
same denture bases. The first occlusal
scheme was delivered, and the second
occlusal scheme followed.

Before the test, each denture was
evaluated and scored separately by using
the Kapur method. Scores for retention
and stability ranged from 0 to 5. A score
of 0 corresponded to no retention,
1 represented slight resistance to vertical
pull, 2 represented moderate resistance
to vertical pull, and 3 represented
maximum resistance to vertical pull. For
stability, a score of 0 corresponded to no
stability, 1 represented moderate rock-
ing on the supporting structures under
pressure, and 2 represented slight or no
rocking on the supporting structures
under pressure. The sum score of maxil-
lary and mandibular dentures on both
retention and stability of 6 or more was
considered as clinically acceptable for
this study.21 Masticatory performance
was evaluated with the multiple sieve
method with 20, 40, and 60 chewing
strokes. Masticatory performance was
evaluated 2 months after denture de-
livery; then, the other occlusal scheme
was placed on the same denture base by
modifying the Khamis and Hussein
method.26 Participants underwent the
same test procedures after denture
delivery.

When the artificial denture teeth
arrangement for the first occlusal
scheme was completed, remounting
Niwatcharoenchaikul et al



1 Dental Prescale 50H, R type, Fujifilm.
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occlusal indices for the maxillary and
mandibular teeth were made. The
maxillary and mandibular posterior
teeth then were removed from the trial
bases and collected in the remounting
occlusal indices, which left only maxil-
lary and mandibular anterior teeth on
the trial bases. The posterior denture
teeth for the other occlusal scheme were
arranged on the trial bases, processed,
and finished conventionally. After eval-
uations for masticatory performance
and maximum occlusal force, the pos-
terior teeth were removed, and the first
posterior denture teeth were reposi-
tioned by using the remounting occlusal
indices. The dentures were then pro-
cessed and finished conventionally.

Evaluation of masticatory
performance with the multiple
sieve method

A number of studies evaluated
masticatory performance with multiple
sieve method9,12,22 The participant
was placed in an upright position in
the dental chair. Each participant was
provided with 3 g of roasted peanuts
and instructed to chew for 20 strokes
by using his or her whole mouth. This
was done twice more with a 1-minute
rest between each attempt. The
chewed peanuts were collected in a cup.
Tests with 40 and 60 chewing strokes
were performed in the same manner.
The 3 specimens of collected food for
each chewing parameter were pooled
and dried for 24 hours in an incubator
at 37�C. Masticatory performance was
calculated as median particle size. The
median particle size is determined by
the sieve through which 50% of the
comminuted food can pass. Therefore,
a smaller median particle size indicates
better masticatory performance.

The dried test food was placed on
12 standard progressively smaller sieves
(Test sieve; Retcsh Technology GmbH):
5.6, 4.75, 4, 3.55, 3.35, 3.15, 2.8, 2,
1.4, 1, 0.5, and 0.25 mm in diameter.
The dried test food on the sieve was
shaken with a vibratory sieve shaker (AS
200 digit; Retcsh Technology GmbH)
at 70 Hz for 3 minutes. The material
Niwatcharoenchaikul et al
that passed through the sieve was
collected and used to calculate the cu-
mulative weight percentage:

Cumulative weight percentage of
each sieve ¼ (1 � [cumulative of mass
retained on that sieve and previous
sieves]/total sample mass) � 100

The cumulative weight percentages
of comminuted food on each sieve
were plotted. The median particle size
(the sieve size through which 50% of
the comminuted food can pass) was
calculated by linear regression from the
plot.

Maximum occlusal force

Maximum occlusal force9-11 was
measured with horseshoe-shaped,
pressure-sensitive film (Dental Prescale
50H R type; Fujifilm) (Fig. 1). Variation
in the color of each pressure point on
the film was a measure of the amount
of applied pressure within a range of
5 to 120 MPa. Each participant was
positioned in an upright position in a
dental chair. The participant was
instructed to clench maximally in the
intercuspal position for 5 seconds on
the pressure-sensitive film, which had
been positioned on the occlusal sur-
faces between the maxillary and
mandibular complete dentures. This
procedure was performed 3 times. The
imprint of occlusion on the film was
analyzed with a computerized image
scanner (Occluzer FPD705; Fujifilm).
The system analyzed maximum occlusal
force by measuring the density of the
color. The 3 readings were averaged
for each participant. The data were
analyzed with a statistics package for
the social sciences (SPSS program
v17.0; SPSS). The Shapiro-Wilk test
was used to confirm the normality of
masticatory performance data because
the sample size was fewer than 30.
The masticatory performance data
were analyzed with statistical software
(SigmaStat v2.03; Systat Software)
(a¼.05).

Two-way repeated-measures ANOVA
was used to detect the significance
of masticatory performance on the 2
measured effects of the different occlusal
schemes (bilateral balanceocclusionand
neutrocentric occlusion), the number
of chewing strokes, and intraindividual
interactions. One-way repeated-measure
ANOVA was used to detect significant
differences in the chewing strokes for
each occlusal scheme. The Tukey hon-
estly significant difference test was
used for post hoc multiple comparisons.
The paired t test was used to compare
the mean maximum occlusal force
between bilateral balance occlusion
and neutrocentric occlusion within
participants.

RESULTS

The means (standard deviations) for
the median particle sizes are shown in
Figure 2. Bilateral balanced occlusion
resulted in a similar median particle size
to neutrocentric occlusion. Increased
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Table I. Two-way repeated-measures ANOVA, showing results of effect of
occlusal schemes, chewing strokes, and interaction on masticatory performance

Source
Sum of
Squares df

Mean
Squares F P

Occlusal schemes 0.192 1 0.192 4.150 .072

Chewing strokes 9.333 2 4.666 158.898 <.001

Occlusal schemes
� chewing strokes

0.011 2 0.0053 0.354 .706

Table II. Results of multiple
comparisons of masticatory perfor-
mance on different chewing strokes

Comparison of
Masticatory
Performance*

P
(2-tailed)

20 vs 40 <.001

20 vs 60 <.001

40 vs 60 <.001

*No of chewing strokes.
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numbers of chewing strokes resulted in
a smaller median particle size. The
2-way repeated-measures ANOVA be-
tween the groups determined a statis-
tically significant difference only in
chewing strokes P<.001 (Table I). The
complete denture with bilateral bal-
anced occlusion found no statistically
significant differences compared with
The Journal of Prosthetic Denti
the complete denture with neutro-
centric occlusion when the number
of chewing strokes was the same
(P¼.072). Multiple comparisons with
the Tukey honestly significant difference
test found a statistically significant dif-
ference between 20 and 30, and be-
tween 30 and 40 chewing strokes.
(Table II). The means (standard de-
viations) for maximum occlusal force
are shown in Figure 3. The paired t test
found no statistically significant differ-
ences in maximum occlusal force be-
tween the bilateral balanced occlusion
and neutrocentric occlusion (P¼.310).

DISCUSSION

No statistically significant differ-
ences in masticatory performance were
detected between bilateral balanced
occlusion and neutrocentric occlusion
stry
in this study (Table I). This finding is
consistent with those of previous
studies.29,30 However, the sample size
in the present study was less than the
suggested sample size determined by
power analysis. Most clinical studies of
this type that seek to control most of
the confounding factors have similar
limitations. In this study, only patients
in ACP classifications I and II were
selected, and all of the procedures were
performed by a single prosthodontist
(N.W.). Moreover, this might also
result from the high score of the Kapur
evaluation, which indicated good den-
ture quality in terms of retention and
stability. The interchangeable teeth
technique used to fabricate the com-
plete dentures by replacing posterior
teeth in the same denture base did not
change either the vertical dimension or
the maxillomandibular relationship.
Therefore, with this limitation, analysis
of our data did not support rejection of
the null hypothesis. That is, different
complete denture occlusal schemes do
not affect masticatory performance or
maximum occlusal force, which sug-
gests that, although the occlusal
scheme may change, the chewing
pattern, tone of masticatory muscle,
and preparation of the food bolus on
the occlusal surfaces of the denture
teeth do not change and may be spe-
cific to each individual.

In this study, masticatory perfor-
mance was selected to evaluate the
effectiveness of chewing ability with 2
different occlusal schemes. Roasted
peanuts were selected because the
comminution of particles was easily
done during chewing. The absorbed
water could be easily eliminated, and the
agglomerate of comminuted particles
could be readily separated by sieving.28

Other natural test foods may vary in
consistency because of the preparation
of food and because of seasonal and
geographical influences. Moreover, this
study performed intra-individual evalu-
ations at different time points.

Interesting results were observed
when we compared masticatory per-
formance with the different numbers of
chewing strokes. Statistically significant
Niwatcharoenchaikul et al
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differences in masticatory performance
were noted with increasing numbers of
chewing strokes (Table II). In both
bilateral balanced occlusion and neu-
trocentric occlusion, an increase in the
number of chewing strokes yielded de-
monstrably improved masticatory per-
formance, although the recommended
number of chewing strokes for evalu-
ating masticatory performance with
roasted peanuts was 20.7 In this study,
both bilateral balanced occlusion and
neutrocentric occlusion provided higher
masticatory performance as the num-
ber of chewing strokes increased from
20 to 60. The peanuts were commi-
nuted until they could not be further
processed into fragments. Analysis of
the results suggests that complete den-
ture wearers should use more chew-
ing strokes. The dental prescale is a
pressure-sensitive, thin film that regis-
ters occlusal contact forces. In contrast
to other methods, minor changes in
vertical dimension during clenching due
to the thickness of the prescale sheet do
not affect occlusal force.10,13,14 The
maximum occlusal forces obtained
from the occlusal table of denture teeth
were observed. No significant difference
was noted in maximum occlusal force
between occlusal schemes detectable
with the dental prescale.

Although other studies that used
subjective methods to evaluate chew-
ing ability between different occlusal
schemes reported inconsistent re-
sults,23-26,28 in this study, the patients’
Niwatcharoenchaikul et al
preferences for an occlusal scheme
could not be related to masticatory
performance when measured objec-
tively. The present study evaluated the
masticatory performance and max-
imum occlusal force objectively. Addi-
tional objective studies concurrent with
subjective studies would be beneficial
in evaluating masticatory performance
and patient preference. We hypothesize
that the masticatory performance and
maximum occlusal force of the com-
plete dentures as proposed by ACP
classifications I and II were not signifi-
cantly different, regardless of the 2
occlusal schemes, because of the reten-
tion and stability of the well-constructed
complete dentures. The limitation of
sample size might obscure significant
differences. Thus, further larger sample
size studies are suggested.

CONCLUSIONS

Within the limitation of this study,
the following conclusions were drawn.
For ACP classifications I and II
completely edentulous with good den-
ture quality (Kapur score �6), no sig-
nificant difference was noted on
masticatory performance and maximum
occlusal force between bilateral bal-
anced occlusion and neutrocentric oc-
clusion. With either bilateral balanced
occlusion or neutrocentric occlusion,
60 chewing strokes provided better
masticatory performance than 20 or 40
chewing strokes.
REFERENCES

1. Jacobson TE, Krol AJ. A contemporary
review of the factors involved in complete
denture retention, stability, and support.
Part II: stability. J Prosthet Dent 1983;49:
165-72.

2. Arksornnukit M, Phunthikaphadr T,
Takahashi H. Pressure transmission and
distribution under denture bases using
denture teeth with different materials and
cuspal angulations. J Prosthet Dent
2011;105:127-36.

3. DeVan MM. Concept of neutrocentric
occlusion. J Am Dent Assoc 1954;48:165-9.

4. Carlson GE. Masticatory efficiency: the effect
of age, the loss of teeth and prosthetic
rehabilitation. Int Dent J 1984;34:93-7.

5. Manly RS, Braley LC. Masticatory
performance and efficiency. J Dent Res
1950;29:448-62.

6. Kapur KK, Soman SD. Masticatory
performance and efficiency in denture
wearers. J Prosthet Dent 1964;14:687-94.

7. Olthoff LW, Van Der Bilt A, Bosman F,
Kleizen HH. Distribution of particle sizes in
food comminuted by human mastication.
Archs Oral Biol 1984;29:899-903.

8. Kerem A, Ufuk H, Tatsuya S. Masticatory
performance, maximum occlusal force and
occlusal contact area in patients with
bilaterally missing molars and distal
extension removable partial dentures.
Int J Prosthodont 2009;22:204-9.

9. Okiyama S, Ikebe K, Nokubi T. Association
between masticatory performance and
maximal occlusal force in young man.
J Oral Rehabil 2003;30:278-82.

10. Tumrasvin W, Fueki K, Ohyama T. Factors
associated with masticatory performance
in unilateral distal extension removable
partial denture patient. J Prosthodont
2006;15:25-31.

11. Yamashita S, Sakai S, Hatch JP, Rugh JD.
Relationship between oral function and
occlusal support in denture wearers. J Oral
Rehabil 2000;27:881-6.

12. Fontijn-Tekamp FA, Slagter AP, Van Der
Bilt A, Van T, Hof MA, Witter DJ, Kalk W,
et al. Biting and chewing in over denture,
full denture and natural dentitions. J Dent
Res 2000;79:1519-24.

13. Garrett NR, Perez P, Elbert C, Kapur KK.
Effects of improvements of poorly fitting
dentures and new dentures on masseter
activity during chewing. J Prosthet Dent
1996;76:394-402.

14. Brudevold F. A basic study of the chewing
forces of a denture wearer. J Am Dent Assoc
1951;43:45-51.

15. Leake JL. An index of chewing ability. J Public
Health Dent 1990;50:262-7.

16. Ellsworth KK. Factors affecting the
masticatory performance of complete
denture wearers. J Prosthet Dent 1975;
33:122-36.

17. Garrett NR, Perez P, Elbert C, Kapur KK.
Effects of improvements of poorly fitting
dentures and new dentures on masticatory
performance. J Prosthet Dent 1996;75:
269-75.



1342 Volume 112 Issue 6
18. Garrett NR, Kapur KK, Perez P. Effects of
improvements of poorly fitting dentures and
new dentures on patient satisfaction.
J Prosthet Dent 1996;76:403-13.

19. Kimoto S, Gunji A, Yamakawa A, Ajiro H,
Kanno K, Shinomiya M, et al. Prospective
clinical trial comparing lingualized occlusion
to bilateral balanced occlusion in complete
dentures: a pilot study. Int J Prosthodont
2006;19:103-9.

20. Kapur KK. A clinical evaluation of
denture adhesives. J Prosthet Dent
1967;18:550-8.

21. Demers M, Bourdages J, Brodeur JM,
Benigeri M. Indicators of mastery
performance among elderly complete
denture wearers. J Prosthet Dent 1996;
75:188-93.

22. Clough HE, Knodle JM, Leeper SH,
Pudwill ML, Taylor DT. A comparison of
lingualized occlusion and monoplane
occlusion in complete dentures. J Prosthet
Dent 1983;50:176-9.
Notewor

Influence of full-contour zirconia

Luangruangrong P, Cook NB, Sab
J Prosthodont 2014;23:198-205.

Purpose. The purpose of this study was
(glazed vs. as-machined) on the wear be

Materials and Methods. Thirty-two full c
mm, 1.5 mm in height) were fabricated u
sliders were embedded in brass holders u
treatment received, that is, as-machined
tabs (13 � 13 � 2 mm(3)), wet-finished
performed at 1.2 Hz for 25,000 cycles un
(mm) and volume loss (mm(3)). Qualitat
Statistics were performed using ANOVA

Results. As-machined yielded significantly
(Ra ¼ 0.53 mm, Rq ¼ 0.78 mm). Regardin
height and volume loss (68.4 mm, 7.6 m
differences were found for EX. Moreover,
SEM revealed differences on wear charac

Conclusion. e.max wear was not affected
glazed zirconia. Overall, surface glazing on
machined zirconia.

Reprinted with permission of the Americ

The Journal of Prosthetic Denti
23. Sutton AF, Worthington HV, McCord JF.
A randomized clinical trial comparing
anatomic, lingualized, and zero-degree
posterior occlusal forms for complete
dentures. J Dent Res 2007;86:651-5.

24. Shetty NS. Comparative observations of the
use of cusp and zero-degree posterior teeth.
J Prosthet Dent 1984;51:459-60.

25. Brewer AA, Reibel PR, Nassif NJ. Comparison
of zero degree teeth and anatomic teeth
on complete dentures. J Prosthet Dent
1967;17:28-35.

26. Khamis MM, Hussein SZ. A procedure for
constructing dentures with interchangeable
teeth. J Prosthet Dent 1997;78:609-13.

27. Trapozzano VR, Lazzari JB. An experimental
study of the testing of occlusal patterns on
the same denture bases. J Prosthet Dent
1952;2:440-57.

28. Kydd WL. The comminuting efficiency
of varied occlusal tooth form and the asso-
ciated deformation of the complete denture
base. J Am Dent Assoc 1960;61:465-71.
thy Abstracts of the Current L

surface roughness on wear of g

rah AH, Hara AT, Bottino MC

to evaluate the influence of full-contour (
havior of glass-ceramics.

ontour Y-TZP (Diazir�) specimens (hereaf
sing CAD/CAM and sintered according to
sing acrylic resin and then randomly assi
or glazed. Glass-ceramic antagonists, Em
, and similarly embedded in brass holders
der a 3 kg load. Noncontact profilometr
ive data of the zirconia testing surfaces an
with a significance level of 0.05.

higher mean roughness values (Ra ¼ 0.83
g glass-ceramic antagonist loss, as-machin
m(3)) for EMP than the glazed group (84
EMP showed significantly lower mean heigh
teristics between the glass-ceramics tested

by zirconia surface roughness; however, E
full-contour zirconia did not minimize gla

an College of Prosthodontists.

stry
29. Koyama M, Inaba S, Yokoyama K. Quest
for ideal occlusal patterns for complete
dentures. J Prosthet Dent 1976;35:620-3.

30. McGarry TJ, Nimmo A, Skiba JF,
Ahlstrom RH, Smith CR, Koumjian JH.
Classification system for complete
edentulism. The American College of
Prosthodontics. J Prosthodont 1999;
8:27-39.

Corresponding author:
Dr Mansuang Arksornnukit
Chulalongkorn University
34 Henri-Dunant Rd
Patumwan
Bangkok, 10300
THAILAND
E-mail: mansuang@yahoo.com

Copyright ª 2014 by the Editorial Council for
The Journal of Prosthetic Dentistry.
iterature

lass-ceramics

Y-TZP) zirconia surface roughness

ter referred to as zirconia sliders) (f ¼ 2
the manufacturer’s instructions. Zirconia
gned (n ¼ 16) according to the surface
press/EMP and e.max/EX, were cut into
. Two-body pin-on-disk wear testing was
y was used to measure antagonist height
d wear tracks were obtained using SEM.

mm, Rq ¼ 1.09 mm) than glazed zirconia
ed zirconia caused significantly less mean
.9 mm, 9.9 mm(3)), while no significant
t and volume loss than EX (p < 0.0001).
.

mpress wear was greater when opposing
ss-ceramic wear when compared with as-

Niwatcharoenchaikul et al

mailto:mansuang@yahoo.com

	Effect of complete denture occlusal schemes on masticatory performance and maximum occlusal force
	Material and Methods
	Evaluation of masticatory performance with the multiple sieve method
	Maximum occlusal force

	Results
	Discussion
	Conclusions
	References
	Purpose
	Materials and Methods
	Results
	Conclusion


