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ABSTRACT

Purpose: This study aimed to assess the change in the maximum bite force of 
completely edentulous patients rehabilitated with thermoplastic acrylic complete 
denture after placement of single implant-retained mandibular overdentures. Materials 
and Methods: Sixteen completely edentulous patients with age ranged from 50-60 
years were selected from removable prosthodontic clinics, faculty of dental medicine, 
Al-Azhar University. Each patient received a thermoplastic acrylic complete denture. 
Three months after a new denture placement, bite force was evaluated using an occlusal 
force meter (GM10, Nagano Keiki, Japan). Each patient received a mid-symphyseal 
single dental implant, 10 mm length and 3.7mm diameter (Dentis, Dalseo-gu, Daegu 
, Korea)  placed at the midline of the mandibular alveolar ridge. Two weeks after 
overdenture placement, bite force was evaluated to assess the changes in bite force 
after a single implant placement. Results: Bite force was increased considerably after 
single implant placement. It was significantly higher than the bite force recorded with 
a conventional thermoplastic complete denture. Conclusion: It was concluded that 
using immediate loading single implant-retained mandibular overdentures resulted in 
considerable improvement of bite force in completely edentulous patients.

INTRODUCTION

Numerous individuals have been suffered from loss of teeth, which 
results in functional disorders, so prosthetic rehabilitation with a proper 
prosthesis is indicated(1). 

Completely edentulous patients with complete dentures are 
experiencing various issues with their dentures, mostly regarding the 
mandibular denture, for example diminished stability and retention 
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during mastication(2).Denture wearers are also 
suffering from decreased masticatory performance 
as the muscles undergo various functional changes 
with aging, mainly muscle atrophy(3).

Assessment of maximum bite force and muscle 
changes associated with age is essential, considering 
the increase in elderly individuals everywhere 
throughout the world(4).

Maximum bite force [MBF] is a significant 
variable to evaluate oral function(5).It additionally 
impacts diet selection, which has a vital role in 
the maintenance of masticatory activity(6-7). Old 
age people with missing teeth avoid a fibrous diet, 
which is considered an essential source of fibers, 
proteins, and vitamins(8-9).

Many authors reported that the teeth loss 
and selecting less nutritious regimen by patients 
resulting in an increased risk of malnutrition 
and consequently, the likelihood for systemic 
diseases(10-14).

The bite force of completely edentulous indi-
viduals is 20% to 40% of that of healthy dentulous 
persons. So, edentulous people need till seven times 
more chewing cycles to reduce food particles than 
do dentulous persons(15).

The maximum masticatory forces in complete 
denture wearers may be limited by the pain and 
discomfort that happens when the denture lose its 
retention, or even by the fear of such pain(6, 16).

Three main factors; retention, stability, and 
support should be considered for successful 
complete dentures. Treatment alternatives that help 
in increasing retention and stability for improving 
denture function should be considered when the 
conventional complete denture is inadequate(17-19). 

There are many options for the restoration of 
completely edentulous mouth, like implant-retained 
overdenture and conventional complete dentures. 
Complete dentures became very popular since the 
introduction of acrylic polymers in dentistry due 

to factors as the relatively high cost of a dental 
implant (20,21). One of the recent options is using 
thermoplastic denture base material (22, 23).

Thermoplastic dentures are introduced as an 
alternative to conventional hard-fitted dentures(24). 
Thermoplastic resins can be classified as thermo-
plastic acrylic, polycarbonates, acetal, and ny-
lon(25,26). Flexible thermoplastic denture base materi-
als showed a lesser candidal adherence upon maxil-
lary denture fitting surface than that of conventional 
heat-cured acrylic resin(27).

Restoration of completely edentulous patients 
by implant-retained denture is a successful line of 
treatment, as confirmed by many clinical studies(28, 

29). Using a single implant placed in the midline 
symphyseal region to retain an overdenture has been 
suggested with an excellent success rate according 
to the success criteria of Albrektsson(30). In addition, 
this line of treatment can be used as an economical 
therapeutic option to the conventional complete 
denture(31).

A finite element study was carried out by Jingyin 
Liu et al.(32) on the implant number required to retain 
mandibular implant-retained overdenture, found 
that single implants were able to bear and dissipate 
the load to the bone well (32).

Even though alveolar ridge height and denture 
retention which could influence the results, were not 
investigated, the current study is one of few studies 
evaluating changes in  maximum biting force in 
completely edentulous patients rehabilited with a 
thermoplastic acrylic denture base after insertion of 
implant-retained complete mandibular overdenture 
opposing conventional maxillary complete denture. 

MATERIALS AND METHODS

This randomized prospective clinical study,  
involved sixteen completely edentulous patients  
randomly selected from Removable Prosthodontic 
Outpatient clinic, Faculty of Dental Medicine, Al-
Azhar University  . Based on SD from previous 
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study of Sharma et al,(6)  it was found that 16 cases 
are enough for conducting the research at power 
0.80, confidence interval 0.95, and α level 0.05.

Patients’ age ranged from 50-60 years (mean 
55Y). After clarification of the study methodology; 
Informed consent was obtained from all selected 
patients before enrolment in the study.

The patients were free from any local or systemic 
diseases that may contraindicate dental implant 
placement.  

A thermoplastic acrylic complete denture 
construction

All patients received a thermoplastic PMMA 
complete denture (Polyan IC TM bredent GmbH & 
Co.KG, Germany) (Fig. 1). with bilateral balanced 
occlusion. (group I)

Figure (1): A thermoplastic acrylic complete denture.

Bite force recordings 

The maximum bite force was recorded for 
each patient with a thermoplastic acrylic complete 
denture after three months of new denture insertion 
with the following method. The maximum bite force 
was recorded bilaterally at the first molar region by 
an occlusal force meter. The measuring range was 0 
to 1000 N. (GM10, Nagano Keiki, Tokyo, Japan). 
(Fig.2)

The instrument was placed in the first molar 
region with the patient in an upright position. 
The patient was instructed to bite at maximum 
intercuspation as powerfully as he can three times, 
with a rest period of two minutes in between. The 
mean maximum occlusal force for the three readings 
was recorded in Newtons (N). 

Figure (2):  Occlusal force meter.

Mid-symphyseal single Implant Placement

For each patient, cone-beam C.T (Kodak 9500 
cone-beam 3d System machine, arestream Dental 
/ Kodak. USA) of the mandible were carried out. 
Each patient received a mid-symphyseal single 
dental implant, 10mm length, and 3.7mm  (Dentis, 
Dalseo-gu, Daegu , Korea) at the midline of the 
mandibular alveolar ridge. (Fig. 3). 

After two days of implant insertion, the man-
dibular denture was prepared to be inserted. Loca-
tor attachment (Dentis, Dalseo-gu, Daegu, Korea) 
was screwed into the fixture and tightened using a 
screwdriver.

The resilient cap was placed over the male 
part of the attachment and transferred to the base 
of the denture using a marker past that was placed 
on the cap, and the lower denture was inserted in 
the patient mouth, so the corresponding area of the 
cap would be marked on the fitting surface of the 
denture. Using a round bur at low speed, housing 
was created in the fitting surface of the denture in 
the marked area to create a house for the resilient 
cap (female part). The appropriate retentive nylon 
inserts were chosen according to the retention 
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required. Pink nylon inserts (light retention) were 
used in this study.

The denture was checked in the patient mouth 
to be sure that there was no interference with the 
implants. Auto- polymerizing acrylic resin was 
placed in the space created in the denture base, and 
a small amount of resin was injected intraorally on 
the dry metallic cap.

The denture was inserted into the patient mouth, 
and the patient was instructed to close, the metal cap 
would be picked into the base of the denture. When 
the acrylic resin had set, the denture was removed 
from the mouth, inspected, and the excess material 
was removed with a suitable bur. The patients after 
wearing the implant retained overdenture were 
designated as group II.

Figure (3):  a) Incision, raising flab, drilling. b) Fixture 
screwing. c) Attachment in place.

Recording maximum bite force was done two 
weeks after a single implant mandibular overdenture 
insertion. The difference in bite force for different 
groups was calculated, and the changes in mean bite 
force measurements were compared using paired 
t-test. Statistical analysis was done with SPSS 
software V.20.

RESULTS

The maximum bite force in completely 
edentulous patients with thermoplastic denture base 
material was recorded. The mean measurements 
of maximum bite force for patients receiving 
thermoplastic acrylic denture were 38.37±10.59 at 
three months after denture placement. The mean 
measurements of maximum bite force for patients 
were 47.50± 9.03 after implant-retained mandibular 
overdenture placement. (Table 1, Fig 4)

The paired t-test showed that there was a 
statistical difference in maximum bite force values   
[ P0.05>]. The bite force is increasing considerably 
with mandibular overdenture retained with mid-
symphyseal single Implant placement. (Table 1).

Table (1): Bite force measurements for both groups.

Grouping N Mean Std. 
Deviation

Std. 
Error 
Mean

Sig. 
(2-tailed)

MBF
G1 16 38.37 10.95 2.34 . 0.02*

G2 16 47.50 9.03 1.74

G1: Conventional thermoplastic complete denture.
G2: Mid-symphyseal single Implant-retained 
mandibular overdenture.
* P-value significant at P  ≤ 0.05.

Figure (4): Mean bite force measurements.



Change in Bite Force of Completely Edentulous Patients After Placement of Single (411)

DISCUSSION

The maximum bite force is an important factor 
for masticatory function evaluation(33). The maxi-
mum bite force has different values in various loca-
tions in the mouth, and it is highest recorded in the 
first molar region because most of the biting force is 
directed in that area(34, 35). The bite force is recorded 
three times for each patient as it is more reliable to 
measure multiple recordings of maximum bite force 
than a single record(36).

Patients over 60 years are more vulnerable to the 
trauma of oral mucosa, stomatitis due to atrophy 
with a slow turnover of tissues. Old age patients also 
show a decrease in muscle activity and have weak 
neuromuscular control. Consequently, patients 
older than 60 years were excluded from the study(37).

The question raised in this study, is the maximum 
bite force recorded in completely edentulous patients 
rehabilitated with a complete thermoplastic acrylic 
denture is improved significantly after placement of 
single implant-retained mandibular overdenture.

After conventional complete denture insertion, 
recording bite force was done after three months as 
adaptation period for new denture as recommended 
by Eberhard et al,(38) who recommend an adaptation 
period of 3 months for the complete denture wearer. 
Recording bite force was done after two weeks after 
overdenture placement as there is no new denture. 
The patient already used this denture before and 
there is no need for additional adaptation period. 

Many authors reported that the maximum bite 
force was considerably higher in patients with 
a thermoplastic denture base than patients with 
conventional acrylic denture base with a statistically 
significant difference after six months of denture 
placement (39,40).

In this study, all patients recorded better bite 
force measurements with a mid-symphyseal 
single Implant-retained mandibular overdenture 
than maximum bite force values recorded with a 
thermoplastic denture. This result was in accordance 

with the result of Hassan et al.(41), who found that the 
maximum biting forces improved in conventional 
denture wearer after insertion of dental implants 
irrespective of the dental implant system which was 
used. 

The results of this study confirm the value of 
implant insertion in increasing the bite force of a 
complete denture wearer. Similar results were found 
by Geckili et al.(42), who compared bite force be-
tween edentulous individuals wearing two implant-
supported mandibular overdentures and complete 
dentures. After four years, they found that patients 
wearing mandibular two implants supported over-
dentures had higher values for maximum bite force 
when compared to individuals with a conventional 
denture.

Many other studies also support the results of 
this study, as the studies conducted by Fontijn-
Tekamp et al.(43,44) who found that the individuals 
with mandibular implant-retained overdentures 
had significantly better maximum bite forces than 
individuals with a conventional complete denture. 
On the other hand, maximum bite forces did not vary 
between patients with the mucosa-implant-borne 
implant and others with mainly implant-borne. So, 
they concluded that the differences in support for 
the mandibular implant-retained overdenture are 
not mirrored in maximum bite force measurements.

The study of Rismanchian et al.(45) was in ac-
cordance with the result of this study. They evalu-
ated the maximum bite force in conventional den-
ture wearers and individuals wearing maxillary 
complete dentures opposing two implants retained 
mandibular overdentures. They found that the mean 
maximum bite force values were twice as much as 
with the conventional prostheses.

The higher values observed in patients with mid-
symphyseal single implant-retained mandibular 
overdenture may be directly related to better support 
and retention obtained with single implant-retained 
mandibular overdenture. 
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On the other hand, the results of studies conducted 
by Mancuso et al.(46) and Luraschi et al.(47), concluded 
that the bite forces in completely edentulous patients 
with implant-retained overdentures were found to 
be higher than patients with conventional complete 
dentures, but the difference was not significant.

Further studies are required to know the 
prosthodontic outcomes of using different 
attachment systems and their effect on maximum 
bite force.

CONCLUSION

Within the limitations of the current study, there 
was a statistically significant difference in maximum 
bite force of patients with the thermoplastic acrylic 
complete denture in comparison to others with a 
single implant-retained mandibular overdentures 
which recorded better maximum bite force values. So 
using a single implant as an economical therapeutic 
option is recommended to improve patient bit force.

RECOMMENDATIONS

Further studies are needed to analyze the 
relationship between different variables and bite 
force e.g. a more extended adaption period, to 
assess whether the adaptation time can influence 
the results. Also, electromyographic data during 
function, an important masticatory variable,  may 
be evaluated to understand the relationship between 
bite force and masticatory performance. 
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