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INTRODUCTION 

Edentulous patients often experience problems 
with their mandibular complete dentures. Lack of 
stability and retention of their mandibular denture, 
together with a decreased bite forces and altered 

masticatory functions are the main complaints of 
these patients. (1)

Conventional complete denture was the only 
treatment solution for the complete edentulism 
for long time. Nowadays, this is still the most 
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ABSTRACT

Objective: The aim of this study was to compare radiographically thermoplastic and 
conventional heat cured acrylic resin as denture base material for mandibular conventional type 
implant retained complete overdentures and evaluate the effect of this difference on the implants 
stability.

Materials and methods: Fourteen edentulous patients were selected to construct two implants 
retained mandibular overdenture. The patients were equally divided into two groups according 
to material of denture base: group I, patients with thermoplastic resin constructed by injection 
moulding technique; and group II, patients with denture bases constructed by conventional heat 
curing acrylic resin. Radiographic and implant stability parameters were evaluated 1 year study.

Results: There was no statistically significant difference between the thermoplastic and 
conventional heat cured denture bases for implant retained mandibular overdenture in bone 
resorption and stability of the implants. 

Conclusion: There was no statistically significant difference between the thermoplastic and 
conventional heat cured implant overdenture bases. Both denture bases have beneficial effect on 
implant osseointegration and stability.
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considerably treatment, but there may be seen a 
growing directions towards using implants for fixed 
or removable restorations. Each treatment option 
has the risk of specific complications, dependent 
on their manufacturing particularities and bio-
mechanical features. (2) 

The concept of implant-supported overdentures 
nowadays can be considered as another proper 
solution for edentulism because of an increased 
awareness, the difference of clinical conditions, 
biomechanics and patients desires. (3)The use of 
implants as a means of retention, support and stability 
of the denture has revolutionized the treatment 
concepts and should be made the treatment of 
choice, wherever possible.(4) Conventional loading 
of mandibular two implant overdentures has been 
accepted as a “model for implant success”.

The manner by which the implant overdenture 
attachment design distributes the forces determines 
the net effect on the supporting structure. The occlusal 
forces should better be directed with the longitudinal 
axis of the abutment to avoid producing excessive 
amount of torque. In response to functional stresses 
rearrangement of the bony trabecular pattern takes 
place, the change and remodeling of bone will vary 
according to the stresses applied.(5)

Stable levels of bone around dental implants are 
the key of successful outcome. Knowledge of the 
causative factors that affect alveolar resorption in 
the mandible is important to avoid the potentially 
severe consequences of residual ridge resorption in 
edentulous patients.(6) There are many individual 
features that determine speed and extent of resorp-
tion such as age, sex and time elapsed since tooth 
extraction, osteoblast life span, local and systemic 
biochemical factors and physical factors, such as 
the pressure exerted on the bone by dentures.(7)  
The radiography provides the most accurate means 
to evaluate the morphological features of the pro-
posed fixture site, and evaluate the fixture after im-
plantation. (8)

Implant stability has an important role in 
osseointegration, which was defined as a direct 
functional and structural interaction between the 
implant and surrounding bone.(9, 10)

Implant stability is obtained at two subsequent 
stages. Primary stability stage achieved from 
mechanical connection with cortical bone. It is 
influenced by the bone structure quality and quantity, 
surgical steps, diameter, length, and shape of the 
implant. (11) Secondary stability stage starts with 
regeneration and remodeling of the osseous tissue 
surrounding the implant after insertion. The time of 
implant loading with the prosthesis is based on the 
secondary stability. Therefore, it is very important 
to evaluate implant stability at several time points 
and to detect a long term   prognosis.(10, 12) 

Walter Wright has provided the Poly methyl 
methacrylate (PMMA) as denture base material in 
1937, and it has become nearly the most common-
ly and standard material used to fabricate remov-
able complete and partial dentures. In recent years, 
flexible polymers has been attracting attention as a 
denture base material because of a host of advan-
tages: favorable aesthetic outcome, toxic safety to 
patients allergic to conventional metals and resin 
monomers,(13,14,17) higher elasticity than convention-
al-polymerizing resins, sufficient strength for use as 
a denture base material,(18) and use of heatmoulding 
instead of chemical polymerization to ease conven-
tional challenges such as deformation during the 
polymerization process and the presence of non po-
lymerized residual monomers,(19-21) Furthermore, its 
advantageous characteristics such as higher elastic-
ity and higher moulding precision than heat-polym-
erizing base resins decreases the stress on abutment 
teeth as well as facilitate denture retention by utiliz-
ing the undercuts of abutment teeth in the denture 
base design.

This study was concerned with the clinical 
performance of two denture base materials, 
thermoplastic and conventional heat cure acrylic 
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and their effect on the stresses induced on the bone 
adjacent to the implant.

MATERIALS AND METHODS

Fourteen edentulous male patients at age of 55 
to 65 years with conventional complete denture 
seeking implant-retained overdentures were selected 
using standardized inclusion and exclusion criteria. 
The patients were equally divided into two groups 
according to material of denture base (thermoplastic 
and conventional).

Two sharp incisions each is about 3 cm in 
length were made at reference points on the crest 
of ridge. After reflection of mucoperiosteum, two 
implants (ANKYLOS C®, DENTSPLY, Germany) 
with smooth collar, 3.5 mm in diameter and 11 mm 
length were used following the instructions pro-
vided by manufacturer’s surgical manual. Postop-
erative chlorohexidine mouthwash, antibiotics and 
analgesics were prescribed. Three months after 
fixture installation, the second surgical phase was 
performed. Snap (ball) attachment (ANKYLOS C®, 
DENTSPLY) was inserted and threaded into the 
cover screw of the implant and tightened well.

Ten days after abutment connection, the 
prosthetic treatment was started. All patients 
received a new maxillary denture and an 
overdenture for mandibular jaw. The first group 

received overdenture constructed by injection 
moulding technique of thermoplastic resin (Sabilex 
Acrilfast, Argentina), the second group received 
overdenture constructed by heat cure acrylic 
resin with conventional technique (Vertex Dental, 
Netherlands)

Picture overdenture

Marginal bone height changes around the implants 
were evaluated at time of implant loading, 6 and 12 
months using cone beam computed tomography 
(CBCT). Implant stability was measured by means 
of resonance frequency measurement (Osstell ISQ) 
using the respective Smartpeg abutment according 
to the manufacturer’s recommendations at implant 
insertion and 12 months after loading.

All data was collected, tabulated and statistically 
analyzed. Numerical data were explored for normal-
ity by checking the data distribution, calculating the 
mean and median values, evaluating histograms and 
normality curves and using Kolmogorov-Smirnov 
and Shapiro-Wilk tests.

Data was presented by mean and standard devia-
tion. T test was used for comparison between the 
two groups. Paired t test was used for comparison 
between follow up interval. The significance level 
was set at P≤0.05. Statistical analysis was per-
formed with IBM® SPSS® Statistics Version 20 
for Windows.

IMAGE (1) IMAGE (2)
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RESULTS

The study was performed on fourteen male 
patients which were divided normally into two 
equal groups according the type of ovedenture base 
material.

Kolmogorov-Smirnov and Shapiro-Wilk tests 
were used to assess data normality and data was 
assessed normally distributed.

Paired t test was used for comparison between 
amount of bone height changes and implants 
stability records that occurred in two follow up 
intervals (baseline to 6 months and 6 to 12 months) 
in each group

Radiographic evaluations (bone height in mm):

A: Buccal aspect of implants:

The mean value for the amount of bone loss for 
group I on buccal aspect of implants from 0 to 6 
month was 1.4788 and the mean value for the amount 
of bone loss in group II was 1.4463,the mean value 
for the amount of bone loss for group I on buccal 
aspect of implants from 6 to 12 month was 0.4075 
and the mean value for the amount of bone loss in 
group II was 0.4488, The mean value for the amount 
of bone loss for group I on buccal aspect of implants 
from 0 to 12 month was 1.8863. While the mean 
value for the amount of bone loss in group II was 
1.8950, there was a decrease in bone height in both 
groups throughout the follow up intervals. Group II 
showed higher value and difference was statically 
not significant. (Table 1)

IMAGE (3)

IMAGE (5)

IMAGE (4)

IMAGE (6)
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The mean value for the amount of bone loss for 
group I on lingual aspect of implants from 0 to 6 
month was 0.3688 and the mean value for the amount 
of bone loss in group II was 0.3525,the mean value 
for the amount of bone loss for group I on lingual 
aspect of implants from 6 to 12 month was 0.3638 
and the mean value for the amount of bone loss in 
group II was 0.3400,group I showed higher value 
and difference was statically not significant.

The mean value for the amount of bone loss for 
group I on lingual aspect of implants from 0 to 12 
month was 0.7325. While the mean value for the 
amount of bone loss in group II was 0.6925,there 
was a decrease in bone height in both groups 
throughout the follow up intervals, group I showed 
higher value and difference was statically not 
significant. Table(2)

Fig (1): The mean values for the amount of bone loss at buccal aspect of implants.

TABLE (1) T test comparing the mean values for the amount of bone loss at buccal aspect of implants:

Buccal Mean Std. Deviation P value

0-6 months
Thermoplastic Base (group I) 1.4788 0.79208

0.926
Conventional Base (group II) 1.4463 0.56447

6-12 months
Thermoplastic Base (group I) 0.4075 0.44698

0.849
Conventional Base (group II) 0.4488 0.40215

0-12 months
Thermoplastic Base (group I) 1.8863 0.89594

0.982
Conventional Base (group II) 1.8950 0.58153

TABLE (2) T test comparing the mean values for the amount of bone loss at lingual aspect of implants:

Lingual Mean Std. Deviation P value

0-6 months
Thermoplastic Base (group I) 0.3688 0.17275

0.874
Conventional Base (group II) 0.3525 0.22582

6-12 months
Thermoplastic Base (group I) 0.3638 0.25478

0.868
Conventional Base (group II) 0.3400 0.30543

0-12 months
Thermoplastic Base (group I) 0.7325 0.31235

0.824
Conventional Base (group II) 0.6925 0.38917
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DISCUSSION

As success of implant is multi-factorial, the 
stresses transmitted through the denture base of 
implant retained overdenture were the domain of 
the present study.

The changes in the supporting structures 
surrounding the implants are most probably due to 
several factors, including; biological and mechanical 
factors related to the load applied to the implants 
from the denture. On the other hand, the surgical 
procedures during implant installment initiate bone 
resorption. (22)

Successful osseointegration of dental implants 
for both groups were assessed through two different 
methods, cone beam radiograph and implant stability 
device. Changes in marginal bone levels over time 
are considered to be an important parameter for 
the evaluation of implant success in long-term  
studies. (8) 

The mean value for amount of bone loss around 
the implants was 0.87 to 1.03 mm. This is in 
agreement with previous studies which found out 
that there was average bone height loss of 0.9 - 1.6 
mm through the first year, then subsequent bone loss 
less than 0.2 mm was recorded during the follow up 
period. (23)

Moreover, crestal bone loss around implants 
supporting overdentures appears to be affected by 

factors such as location, attachment system, number 
of implants supporting the overdenture and also 
bending effect of thermoplastic material. (24)

The thermoplastic denture base (group I) 
showed slightly decrease in the amount of bone 
loss in relation to conventional denture base (group 
II) throughout the follow up intervals. The high 
resiliency of thermoplastic denture base allows a 
higher standard of function to balance masticatory 
forces over entire supporting ridge instead of 
individual support points. As a result, the balanced 
stress distribution lead to decrease the forces 
directed to the implants and consequently to the 
alveolar bones. (25)

The stress on ridge under PMMA denture 
was equally distributed on occlusal, lingual and 
buccal surfaces. However, the stress under the 
thermoplastic denture was concentrated on the top 
of surface of residual ridge where the flexibility of 
thermoplastic type absorbs the stress directed to 
buccal and lingual surfaces of denture. (26)

The comparison between the mechanical 
properties of a polyamide-based denture material, 
injection-molded PMMA base material and a 
conventional compression molded PMMA. The 
results showed that the polyamide flexural strength 
was not significantly different from compression-
molded PMMA and that the flexural modulus of 

Fig (2): The mean values for the amount of bone loss at lingual aspect of implants
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polyamide was lower than compression-molded 
PMMA material. (27) This is in agreement with 
present study results that showed slightly decrease 
in the amount of bone loss in thermoplastic group 
relation to conventional group and it was statistically 
not significant.   

Primary and secondary implant stability recorded 
after insertion is regarded as critical sign for success 
of the implant with time. (28)  In the present study, 
initial ISQ mean values of 59 to 60.5 for both groups 
were recorded. The obtained stability reduction 
corresponds with bone remodeling stage. (29) The 
values of 71 for group I and 68 group II were obtained 
at second stage surgery. The results of present study 
were supported by previous studies which reported 
ISQ values of 69 – 75.5 for successfully integrated 
implant following one year of loading. (30) 

Although the mean values of implants stability 
support that the thermoplastic dentures have 
proper distribution of stresses in comparison to 
conventional type acrylic dentures, no significant 
statistical differences in terms of primary and 
secondary implant stability were observed between 
both groups.

 The results of this study was found to be in agree-
ment with other studies which reported that thermo-
plastic flexible denture has higher values in case of 
tensile, compressive, shear and stress transmitted to 
the abutment which could be explained through the 
fact that thermoplastic denture base directly trans-
mit the stresses to the underlying structure. (31)

CONCLUSION

·	 There was no statistically significant difference 
between the thermoplastic and conventional 
heat cured denture bases for implant retained 
mandibular overdenture. 

·	 Both denture bases have beneficial effect on 
implant osseointegration and stability.
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