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was to compare the effect of acrylic and composite tooth 
material on the supporting structure of lower single denture.

Fourteen patients were selected from those attending 
the out-patient clinic of the prosthodontic department, faculty of dentistry, Ain shams 
university. According to inclusion, exclusion criteria and after clinical examination 
mandibular complete dentures were constructed to all patients. After jaw relation 
patients were randomly divided into two groups each consist of seven patients.First 
group rehabilitated with mandibular single denture with acrylic resin artificial teeth, 
while second group rehabilitated with mandibular single denture withcomposite resin 
artificial teeth. Before dentures delivery all dentures were lined with soft resilient liner. 
Patients were subjected to CBCT radiographic evolution at time of denture delivery, 6 
and 12 months for assessment of mandibular residual alveolar ridge height and width 
at canine and first molar area.

Recorded data were analyzed using the statistical package for social 
sciences, version 20.0 (SPSS Inc., Chicago, Illinois, USA). Quantitative data were 
expressed as mean± standard deviation (SD). Qualitative data were expressed as 
frequency and percentage.The mean of alveolar bone width at the mandibular canine 
and first molar areas for group (I) was4.54±1.04, 4.17±1.03, and 3.87±1.02from 
0 to 6 months and to 12 months. And show that the mean of alveolar bone width 
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at the mandibular canine and first molarareas 
for group (II) was4.54±1.04, 4.17±1.03, 
and 3.87±1.02 from 0to 6 months and to 12 
months. While the mean of alveolar bone height 
at the mandibular canine and first molar areas 
for group (I) was 24.59±3.43, 24.19±3.38, 
and 23.92±3.34 from 0 to 6 months and to 12 
months. And show that the mean of alveolar 
bone height at the mandibular canine and first 
molar areas for group (II) was22.38±3.48, 
22.11±3.57, and 21.89±3.68from 0to 6 
months and to 12 months. Group ( ) showed 
more bone loss both in height and width than 
Group ( ) and the difference was statistically 
significant through the follow up periods.

Bone loss in cases rehabilitated 
with mandibular single denture with composite 
resin artificial teeth was less than those 
rehabilitated with mandibular single denture 
with acrylic resin artificial teeth both in height 
and width. 

The mandibular edentulous ridge opposing 
dentate maxillary arch represents a great 
challenge to the physician. This situation 
is often complicated by finding of severe 
mandibular residual ridge resorption. The 
rehabilitation of an edentulous mandible is 
compounded process because of the restricted 
quality of mucosa, the amount of denture 
border adjacent to movable mucosa and the 
influence of occlusal forces produced by static 
dentate maxillary arch.(1)

It was provide that use of resilient liner to 
mandibular denture provide a cushioning 
stress reducing effect resist functional and Para 
functional forces. (1-3)

As it was reported that intensity of stresses 
over the residual ridge would be a function of 
physical properties of the occlusal material use.
which considered as a biomaterial factor that 
affect transmission of forces and maintenance 
of occlusal contact. (4)

There are different artificial teeth that can 
be used (vacuum porcelain, acrylic resin, and 

recently composite resin. In the early 1930s, 
resin teeth were produced and still use till 
now. there are many advantages of acrylic 
resin teeth cold flow under stress, high fracture 
toughness,minimal abrasion of opposite 
dentition, silence on contact, chemically bond 
with denture base, when use with opposing 
porcelain teeth decreasing clicking caused 
by porcelain and decreasing tendency of 
porcelain to fracture, acrylic resin teeth are 
easily to adjust and grind.(5-7)

As there is no artificial teeth material are 
totally ideal. Acrylic resin teeth have undesirable 
properties, such as low thermal conductivity, 
surface micro-porosity, low abrasion resistance 
which affect masticatory efficiency, cause loss 
of vertical dimension of occlusion, masticatory 
muscle disorder. (5,8-9)

Composite resin artificial teeth were 
developed in the 1980sas an attempt to 
improve wear resistance and the mechanical 
properties of acrylic resin teeth.it is consist 
offiller particles and cross-linked polymers to 
be used as artificial teeth. Composite resin 
artificial teeth are more worn resistance than 
acrylic resin artificial teeth and more abrasion 
resistance. Composite resin artificial teeth 
are reported to have adequate bonding to 
denture base, excellent esthetics, and greater 
absorption qualities. (10-13)

The cone beam computer tomography is 
use in dental filed to measure the bone height 
and width which aid in diagnosis of different 
cases. It is solve the problems of computer 
tomography including the exposure of patient 
to high dose of radiation, the need of big place 
and the high cost. (14)

The cone beam computer tomography 
makes a three dimensional image by using 
single scan and single rotation which expose 
volume of the body not a layer as the computer 
tomography and then the computer makes 
multiple images to allow operator to select 
area of interest. (14) 

 The cone shape x-ray of cone beam 
computer tomography produce three 
dimensional image of area of interest with high 
accuracy and limited dose. (14)
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Fourteen patient were selected from 
those attending the out-patient clinic of the 
prosthodontic department, faculty of dentistry, 
Ain shams university.

• All patients had upper posterior teeth and 
lower fully edentulous.

• Alveolar ridge was free of any pathological 
signs, bony undercuts or neoplastic lesions.

• All patients had firm healthy mucosa. 

• Patient with uncontrolled systemic disease, 
Systemic diseases affecting metabolism 
of bone (Uncontrolled diabetes, bone 
diseases, hyperparathyroidism and renal 
disease),Severe blood diseases, Liver 
problem, Patient undergoing chemotherapy 
and radiotherapy.

• Patient with flappy ridge

• Patient with recent extraction within last 
6 months.

• Smoker patients.

Upper and lower primary impression 
were made using alginate impression 
material,Secondary impression for edentulous 
mandibule was made using green stick 
compound for Border tracing and zinc 
oxide-eugenol impression material. lower 
occlusion block were fabricated. Maxillary 
secondary impression were made using 
alginate impression material.Face bow record 
was made to mount the upper cast on the 
semi adjustable articulator. The lower cast 
was mounted according to recorded centric 
occluding relation at proper vertical dimension 
of occlusion following wax wafer technigue. 

Modification of opposing natural teeth 
was carried out primarily over the master cast 
then transferred to patient mouth by the use 

of a clear acrylic template then The modified 
teeth were polished and treated with stannous 
fluoride gel.

Patients randomly divided into two equal 
groups according to the material of the artificial 
teeth used in the denture construction into:

: patients in this group were 
rehabilitated with mandibular single denture 
with acrylic resin artificial teeth. Mandibular 
single denture with composite resin artificial 
teeth.

 patients in this group were 
rehabilitated with mandibular single denture 
with composite resin artificial teeth

To standardize the size and shape of the teeth 
for both groups, the teeth were taken form same 
company with same sizes and occlusal forms. 
Setting up of teeth in both groups was done 
following the lingualized concept of occlusion, 
the Lingual cusps of mandibular posterior 
teeth were placed medial to an imaginary line 
drawn from the tip of the canine to the center 
of the retromolar pad, seeting up of teeth in 
both groups carried out with no transverse 
inclination, the interlocking transverse ridges 
of the occlusal surfaces were ground to provide 
freedom in occlusion (long centric).The waxed 
up dentures were tried in the patient`s mouth 
to ensure stability, extension, correct vertical 
dimension and harmony between centric 
relation and centric occlusion. The tried 
dentures were flasked then processed into 
heat cure resinthen laboratory remounting 
was carried out.Clinical remounting carried 
out then finishing and polishing after that the 
denture was ready to deliver to the patient.
Before denture delivery soft lining process 
was carried out using resilient denture liner.

With post insertion instructions dentures were 
delivered to patients. 
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Before denture insertion clear heat cured 
acrylic resinwas packed into the gypsum mold 
to obtain a duplicate of the lower denture. This 
was used as a radiographic stent.Guttapercha 
was used as a guide to analyze the alveolar 
bone height and width at constant place for 
each patient and for all patients sharing in the 
study.Guttapercha was placed under the distal 
surface of the maxillary right and left canines 
to analyize bone in mandibular canine areas 
and under the mesio-buccal cusps of maxillary 
right and left first molars to analyze bone in 
mandibular first molars areas.

Patients were frequently recalled for 
inspection, post insertion adjustments and 
to take a cone beam (CBCT) radiographs for 
follow up records. These radiographs were 
taken at the delivery appointment, 6 and 12 
months after dentures deliveryall data were 
collected and recorded in the patient`s chart 
at every follow- up visit.

Group (1) patients rehabilitated with 
mandibular single denture with acrylic 
resin artificial teeth and Group (2) patients 
rehabilitated with mandibular single denture 
with composite resin artificial teeth.

Recorded data were analyzed using the 
statistical package for social sciences, version 
20.0 (SPSS Inc., Chicago, Illinois, USA). 
Quantitative data were expressed as mean± 
standard deviation (SD). Qualitative data were 
expressed as frequency and percentage.

The data of the right and left canine& first 
molar areas were pooled together. The average 
of these data were tabulated, calculated and 
statistically analyzed.

Table (1), show the mean and standard 
deviation of alveolar bone width at the 
mandibular canine& first molarfor group (I) 
and group (II).

The results revealed reduction in the means 
of the measured bone width during the 12 
months follow- up period.

Table (1) andshow that the mean of alveolar 
bone width at the mandibular canine andfirst 
molar areas for group (I) was4.54±1.04, 
4.17±1.03, and 3.87±1.02from 0to 6 months 
and to 12 months. And show that the mean 
of alveolar bone width at the mandibular 
canine and first molarareas for group (II) 
was4.54±1.04, 4.17±1.03, and 3.87±1.02 
from 0to 6 months and to 12 months.
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Baseline     

Mean±SD 3.63±0.55 4.54±1.04
7.130 0.014*

Range 2.4_4.2 3.4_6.6

After 6 months     

Mean±SD 3.50±0.52 4.17±1.03
4.127 0.054

Range 2.4_4.2 3_6.2

After 12 months     

Mean±SD 3.39±0.59 3.87±1.02
2.025 0.169

Range 2_4.2 2.83_6

Change% Baseline and after 
6months     

Mean±SD -3.55±2.64 -8.36±2.76
19.001 <0.001**

Range -5.9_0 -13_-4.3

Change% Baseline and after 
12months     

Mean±SD -7.07±4.76 -15.15±4.40
18.644 <0.001**

Range -16.7_0 -23.8_-9.1

Change% After 6months and 
after 12months     

Mean±SD -3.59±5.44 -7.43±3.46
4.246 0.049*

Range -16.7_0 -15.8_-3.2

This table shows statistically significant difference between groups according to change in 
bonewidth of residual alveolar ridge.

Data of the right and left canine& first molar areas were pooled together. The average of these 
data were tabulated, calculated and statistically analyzed.

Table (2) shows the mean and standard deviation of alveolar bone height at the mandibular 
canine& first molar areasfor group (I) and group (II). 

The results revealed reduction in the means of the measured bone width during the 12 months 
follow- up period.

Table (2)shows that the mean of alveolar bone height at the mandibular canine and first molar 
areas for group (I) was 24.59±3.43, 24.19±3.38, and 23.92±3.34 from 0 to 6 months and to 
12 months. And show that the mean of alveolar bone height at the mandibular canine and first 
molar areas for group (II) was22.38±3.48, 22.11±3.57, and 21.89±3.68from 0to 6 months and 
to 12 months.
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Height Group II (n=7) Group I (n=7) t-test p-value

Baseline     

Mean±SD 22.38±3.48 24.59±3.43
2.455 0.131

Range 16.6_28 20_31

After 6 months     

Mean±SD 22.11±3.57 24.19±3.38
2.147 0.157

Range 16.4_27.8 19.61_30.6

After 12 months     

Mean±SD 21.89±3.68 23.92±3.34
1.992 0.172

Range 16.2_27.8 19.45_30.4

Change% Baseline and after 6months     

Mean±SD -1.32±1.59 -1.67±0.46
4.842 0.038*

Range -6_0 -2.3_-0.6

Change% Baseline and after 12months     

Mean±SD -2.34±2.67 -2.75±0.64
5.852 0.012*

Range -8_-0.7 -3.8_-1.8

Change% After 6months and after 
12months     

Mean±SD -1.07±1.67 -1.11±0.40 0.007 0.934

This table shows statistically significant difference between groups according to change in 
bone height of residual alveolar ridge.

Group ( ) showed more bone loss both in height and width than Group ( ) and the difference 
was statistically significant through the follow up periods.

One of thetreatment modalitiesforpatients who became entirely edentulous in mandibulararch 
while retaining either all or some of their natural teeth in the maxillary archissingle 
completedenturehowever, several difficulties are encountered in providing a successfulone due 
to the problems of mobile floor of the mouth, reduced tissue bearing area, lining mucosa have 
poor mobility and the movementof thetongue which add forces onthe residual ridge increasing 
rate of ridge reorpation(15,16).

In this study two types of artificial teeth material were used in order to study their effect 
on the residual ridge. Composite resin artificial teeth were found in several studies to have an 
intermediate impact value in comparison to that of acrylic resin and porcelain teeth. Acrylic 
resin artificial teeth are among the artificial teeth investigated used as a standard denture tooth 
material. (17)

Resilient lining material was used as a shock absorber for all cases in order to aid in reducing 
as much as possible of stress transmitted to the residual ridge. (18) 
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For all patients selected in the study maxillary 
natural teeth were properly diagnosed and 
adjust to avoid any overeruption, malpossion 
and any abnormal bony condition to achieve 
a proper orientation and inclination of the 
occlusal plane of the denture. (19)

Standard clinical and laboratory techniques 
were followed for the construction of single 
dentures for all patients. Also, same materials 
were used for construction of the denture 
except that of artificial teeth material to avoid 
any factor that might affect the results of this 
study. (20)

One group of patients received composite 
resin artificial teeth, (21,22) and another group 
received acrylic resin artificial teeth. The two 
types of artificial teeth have a same size and 
cuspal inclination to avoid any factor that 
affects the results of the study. (23)

Setting up of teeth was done following the 
lingualized concept of occlusion which carries 
several advantages. (24)

A duplicate of denture from clear heat 
cured acrylic resin were used as a radiographic 
stent with guttapercha placed over the canine 
and first molar area guided by the opposing 
dentition.

Cone beam computed tomography (CBCT) 
is a radiographic imaging technique that was 
used to analyze the rate of bone loss in height 
and width of mandibular alveolar ridge. (25)

For standardization of the method of 
evaluation same machine was used for all 
patient and same place of measurement 
(canine and first molar areas).all data were 
collected and recorded in the patient`s chart 
at every follow- up visit.

The loss of residual alveolar bone was 
evident in all patients sharing in this study in 
both canine and first molar area this could be 
attributed to the immediate bone resorpation 
following insertion of single dentures that were 
certainly predisposed to forces induced by the 
dentate maxillary ridge. This was previously 
ascertained by other investigators. (26, 27)

Since difference in bone loss may be 
attributed to many biomechanical factors such 
as occlusal teeth form, length, width of occlusal 
table, theory of occlusion being followed and 
type of teeth material, in this study all these 
factors were standardized between the two 
studied groups.

The results of this study revealed a decrease 
in residual alveolar ridge both in height and 
width for the two groups throughout the study 
periods. This may be due to bone reaction 
after loading of the prosthesis and forces of 
mastication. (28)

This study showed that the type of occlusal 
material does in fact have a direct influence 
on the bone of residual ridge. Previous 
investigations support this finding as it reported 
that Pressure transmission and distribution 
varied among the denture tooth materials, 
Differences in the modulus of elasticity of each 
type of denture tooth were demonstrated. (29)

This different in amount of bone loss 
between group I (acrylic resin artificial teeth) 
and group II (composite resin artificial teeth), 
may be due to their difference in the wear 
resistance between the composite and acrylic 
resin teeth where the acrylic teeth wear more 
than composite teeth. (30)

The result of this study can be explained by 
the theory of wear in such a way that acrylic 
teeth may worn more than composite teeth 
and this led to loss of occlusal contact affecting 
the occlusal balance leading to premature 
contacts with loss of vertical dimension of 
occlusion which lead to contact between the 
teeth anteriorly and increase the stresses on the 
anterior segment of the arch. Although acrylic 
teeth are more resilient with low modulus of 
elasticity, they absorb the stresses and protect 
the underlying tissues. The effect of wear and 
subsequently the change of force distribution 
anteriorly and posteriorly was more than the 
resiliency of the material which resulted in 
more stress and more bone loss. On the other 
hand, composite teeth have higher modulus of 
elasticity and are less resilient than acrylic teeth 
together with its higher wear resistant allowing 
them to maintain the occlusal scheme and the 
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vertical dimension leading to less stresses and 
more favorable results.

After radiographic calculation and statistical 
analysis this study find that composite resin 
as an occlusal material, transmits the stresses 
more favorably to the mandibular residual 
ridge than acrylic resin and may be a better 
alternative as an occlusal material for lower 
single denture cases opposed by dentate arch.

Based on the results of this study, it 
could be concluded that: Bone loss in cases 
rehabilitated with mandibular single denture 
with composite resin artificial teeth was less 
than those rehabilitated with mandibular 
single denture with acrylic resin artificial teeth 
both in height and width. 
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