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A b s t r ac t
Aim: The aim of this study was to assess and compare the impact of a complete mandibular denture and mandibular implant-supported
overdenture on electromyographic activity, brain activity, and cognitive function among the same edentulous patients.
Materials and methods: Ten completely edentulous nondenture wearers were selected. To assess the brain activity and cognitive function,
electroencephalogram (EEG), mini-mental state examination (MMSE) questionnaire, and electromyographic examination of temporalis and
masseter muscles were used. Data was collected before complete denture construction, 1 and 3 months after complete denture construction,
and 1 and 3 months after implant-supported overdenture insertion. The results were statistically analyzed with the Statistical Package for the
Social Sciences (SPSS) 17.0 version using the Wilcoxon signed-rank and Friedman test.
Results: The results of this study revealed a statistically significant increase in the mean amplitude of the alpha wave, improvement in cognitive
function (MMSE), and activity of the temporal and masseter muscles after implant insertion compared to complete denture insertion.
Conclusion: Rehabilitation with implant-retained mandibular dentures may result in increased masticatory function with better chewing
and increased brain activity after chewing, which may have a significant positive effect on cognitive functions and oral and general health in
edentulous patients.
Clinical significance: Implant-retained mandibular dentures are a beneficial treatment option for patients at risk of, or who wish to prevent,
cognitive deterioration and impairment, and maintain their general health.
Keywords: Conventional dentures, Edentulous patients, Electroencephalography, Electromyography, Implant-supported Overdentures,
Mini-mental state examination.
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Introduction

1

Edentulism is one of the major disabilities for elderly patients, and
over 30% of the world population suffers from this condition.1 It is
an irreversible state which is often accompanied by a reduction in
the quality of life due to adversely affecting both oral and general
health. 2 Eventually, long-term edentulous could result in bone
resorption, temporomandibular disorders, or muscle hypotonicity,
which ultimately leads to masticatory dysfunction. 3
Although various techniques are available for examining the
stomatognathic system, electromyographic recording is one of
the suitable and useful methods because it directly measures
muscle activity.4 Muscle activity of the masseter and temporalis
muscles during mastication can be objectively evaluated by surface
electromyography (EMG).5
Edentulous individuals have a higher risk of cognitive
impairment, and the amount of risk increases with an increase in
the duration of the edentulous state.6 Also, tooth loss increases
plasma glucocorticoid concentration which acts as a chronic
stressor, decreasing the hippocampal neuron number, and causing
impairment of spatial memory.2
Mini-mental state examination (MMSE) is one of the most
typical cognitive screening tests.7 With EEG, alpha waves frequency
(amplitude and or power) is one of the technologies commonly
used in the clinical setting to evaluate the functional activities of
the human brain.8,9

Clinicians have various treatment modalities available for
edentulous patients. Conventional complete dentures (CDs),
tooth-supported overdentures (TSOs), and implant-supported
overdentures (ISOs) are commonly seen. A large number of studies
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report the benefits of overdenture treatment, which include TSOs
and ISOs, as compared to CD treatment.10
Although there are limitations, CDs still represent one of
the most common therapy for edentulous individuals through
establishing the occlusal contact area, the vertical dimension,
and the lost masticatory efficiency. 3,11 However, problems like
discomfort and chewing difficulty of certain foods are reported by
its wearers as a result of a reduced masticatory efficiency, which
ranges from 16 to 50%, in comparison to dentate subjects.12
Compared to conventional dentures, the implant-retained
overdentures enhance the ability of mastication and patient
perception of functions related to mastication, especially for
patients with resorbed mandibles. In addition, these overdentures
enhance maximum bite force and increase patient satisfaction and
comfort during mastication. Moreover, implant tissue-supported
overdentures are associated with the improved electromyographic
activity of masseter muscles in comparison to CDs.13
The McGill consensus in 2002 and York consensus in
2009 confirmed the need for implant-supported overdenture
to reinforce masticatory efficiency.14–16 The literature mentions
that masticatory efficiency is improved in the two implants
supported overdenture when compared to the conventional
dentures.1 Banu et al. repor ted the impor tance of t wo
implant-supported mandibular overdenture in improving the
brain activity and cognitive function of an individual and that
the enhancement was due to functional improvement with a
prosthesis when loaded with implants and not due to the mere
existence of implant without any function. 2
The aim of the study was to assess and compare the impact of a
complete mandibular denture, and mandibular implant-supported
overdenture on electromyographic activity, brain activity, and
cognitive function among edentulous patients.

M at e r ia l s

and

Methods

The sample size calculation was done as reported in a previous
publication (Teranelly et al.). It was calculated that the minimum
proper sample size was 10 participants by using PS Power and
Sample Size Calculations software, version 3.0.11 for MS Windows
(William D. Dupont and Walton D., Vanderbilt University, Nashville,
Tennessee, USA).
This study is designed as a cross-over study. This study is
reported to conform to the guidelines prescribed by consolidated
standards for reporting randomized trials (CONSORT). The protocol
was registered in the clinicaltrials.gov database (REC–PR–21–08).
In this study, 10 completely edentulous patients were selected;
a conventional complete denture was constructed for each patient,
and then for the same patients supported overdenture was
constructed for them.

Inclusion and Exclusion Criteria
Ten completely edentulous male patients and nondenture wearers
were selected for this study. Patients (n = 10) were selected from
the outpatient clinic of the Removable Prosthodontics Department,
Faculty of Dental Medicine for Girls, Al-Azhar University, Cairo,
Egypt. Patients participating in this study were informed about
the treatment steps, methodology, and written consent signed by
them. Research Ethics Committee of Faculty of Dental Medicine for
Girls, Al-Azhar University approval was obtained.
Inclusion and exclusion criteria for patient selection are
mentioned in Table 1. For verification of the selection criteria,
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Table 1: Inclusion and exclusion criteria
Inclusion criteria

Exclusion criteria

All patients’ ages must range
from 65 to 69 years old.
All patients’ ridges should be
covered with firm mucosa
which is free from any signs of
inflammation or ulceration.
Patients should be free from
any bone disorder and exhibit
adequate height and width of the
residual alveolar ridge
All patients must have sufficient
inter-arch space.

Patients with oral or systemic
disease.
Patients with xerostomia or
excessive salivation.

Patients with parafunctional
habits (bruxism or clenching).

Heavy smoker or alcoholic
patients.
Patients with a history
of temporomandibular
dysfunction.
Patients with neurological or
psychiatric disorders

detailed patient history, thorough clinical examination, mounted
diagnostic casts, and radiographic assessment were carried out.

Prosthetic Procedure
All the patients were given conventional heat cure acrylic resin
CDs, and after 3 months of wear, two implants were placed in
the mandibular interforaminal region. Mandibular implants were
loaded using ball and socket attachment after 3 months.

Presurgical Prosthodontic Management
For all patients, complete upper and lower heat-cured acrylic resin
dentures (Acrostone Dental & Medical Supplies, Cairo, Egypt) were
constructed in a conventional manner (primary impression, final
impression, jaw relation records, cast mounting with the face-bow
record).
Patients were recalled 3 days, 1 week, and 2 weeks after denture
insertion to manage any postinsertion complaints regarding the
complete denture.

Preoperative Radiographs
Radiographic template: Following denture placement, the
mandibular denture was duplicated in clear acrylic resin and
used as a surgical stent. Ball markers were inserted into the fitting
surface of the mandibular denture to act as radio-opaque markers.
A preoperative cone-beam computed tomography (CBCT) scan
was made for each patient while wearing his radiographic stent.
The CBCT scans were taken using OneDemand3D (CYBERMED,
INC. Seoul, Korea) with 120KVp, 37.07mAs, FOV 16 × 16 × 6 cm, and
voxel size 0.25 mm.

Implant Insertion
Two root-form endosseous implants (3.5 mm diameter, 10 mm
length) (Neo Biotech Co. Ltd, Seoul, Korea) were installed in the
interforaminal region of the edentulous mandible.
Surgical phase I: Nerve block anesthesia was given at the anterior
mandible. The surgical template was seated over the mandibular
ridge, and a tissue marking probe was inserted through holes in the
stent performed corresponding to the proposed implant sites to
mark bleeding points at the sites selected for implant placement.
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Following that, the preparation of the implant site was done by
drilling the implant osteotomies using pilot, intermediate, and
final drills. Then, at each osteotomy site, the implant was inserted
till completely seated using a ratchet, and the covering screws of
the implants were placed.
Postoperative medications included antibiotics and
analgesics/anti-inflammatory and were prescribed twice a day
for 7 days.
The fitting surface of the overdenture was relieved opposite
to the surgery in order not to overload the implants during the
osseointegration period.
Surgical phase II (implant loading): A total of 3 months, following
osseointegration of implants, limited flap reflection was completed
for placing the abutments. The cover screws were removed. Then
the ball abutments were screwed on the implants (Fig. 1).
Ball abutment heads (3.5 mm diameter with collar height 2 mm,
Neo Biotech Co. Ltd, Seoul, Korea) were placed into each fixture
and tightened to 30 Ncm with a torque wrench, ensuring 2 mm of
height above the mucosa. Stainless steel cap attachment housing (5
mm diameter with collar height 4 mm, “CAH,” Neo Biotech Co. Ltd,
Seoul, Korea) was inserted onto the ball abutment.
Pick-up procedures: The metallic ball housings were placed on the
ball abutments. Holes corresponding to the housings were relieved
in the fitting surface of the denture, allowing for proper seating of
the denture without any interference with the metallic housings.

A prepared mix of self-cured acrylic resin (dough stage) was
inserted in the two prepared areas of the denture. The mandibular
denture was then inserted in the patient’s mouth while closing in
centric occluding relation.
Finally, after the complete setting of the self-cured resin, the
lower dentures with ball housings were removed from the patient
mouth, trimmed, finished, and polished (Fig. 2).

Fig. 1: The ball attachments were screwed into the implants

Fig. 3: Electromyography evaluation of right anterior temporalis muscle

Fig. 2: The fitting surface of the conventional mandibular overdenture
showing the picked up metallic housings and the retentive caps

Fig. 4: Electromyography evaluation of right masseter muscle

Electromyographic Activity Analysis
For all patients, EMG records were done by an electromyographic
apparatus DEYMED 2-channel electromyographTrueTace® EMG,
software V.08.11 (DEYMED Diagnostic S.R.O.).
For recording EMG activity of anterior temporalis and muscle
masseter muscle, two pairs of miniature surfaces bipolar Ag/AgCl
electrodes were placed over the anterior temporalis muscle and
superficial fibers of the masseter muscle, respectively (Figs 3 and 4).
The subjects clenched manually for 5 seconds and rested for
15 seconds. The clenching cycle was repeated five times. The
highest EMG activity was considered the maximum clenching.
The EMG signals were stored and analyzed as root mean square
(RMS) values expressed in microvolts (μV) in the maximum
intercuspation position.
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Brain Activity Analysis
The assessment for brain activity was done during each phase of
rehabilitation using EEG (Neurofax EEG 1200 Ver. 03–03, Nihon
Kohden Corporation, Tokyo, Japan) (Fig. 5).
Electroencephalogram (EEG) recordings were obtained in two
settings; before chewing gum and after three minutes of chewing
gum, with 1-minute resting intervals between each EEG recording.
The recordings were made for a total of 15 minutes. The waves
obtained during all phases of assessment were analyzed using
Matlab 2011A 7.9 signal processing toolbox. The software separated
the alpha waves, which occur in the frequency range of 8–12 Hz,
evaluating their amplitude (Fig. 6).

cognitive function.17 Any score of 24 or more (out of 30) indicated
normal cognition. Below this, scores can indicate severe (<9 points),
moderate (10–18 points), or mild (19–23 points) cognitive impairment.
The assessment was taken at: (1) before complete denture
construction, 1 and 3 months after complete denture construction,
(2) 1 and 3 months after implant-supported overdenture insertion.
Transitions during the procedural aspects and time transition
period from complete denture wearer to the initiation of implant
procedure:
•
•

Cognitive Function
Cognitive function was assessed using the MMSE questionnaire.
The MMSE set with a total score of 30, assesses different domains of

•
•
•
•
•
•

Step 1: Measurements were taken at an edentulous state before
complete denture construction.
Step 2: Measurements were taken 1 month after complete
denture insertion (after dealing with all patient complaints from
complete denture).
Step3: Measurements were taken 3 months after complete
denture insertion.
Step 4: Implant insertion was done immediately after step 2.
Step 5: The healing period after implant insertion was 3 months.
Step 6: Implant loading after the healing period.
Step 7: Measurements were taken 1 month after implant loading.
Step 8: Measurements were taken 3 months after implant
loading.

Statistical Analysis

Fig. 5: Electroencephalogram of the patient

Quantitative data were explored for normality by checking
the distribution of data and using tests of normalit y
(Kolmogorov-Smirnov and Shapiro-Wilk tests). All data showed
non-normal distribution. Quantitative data were presented as mean
and standard deviation (SD) values. Qualitative data were presented
as frequencies and percentages. Friedman’s test, followed by Dunn’s
test, was used to compare different assessment phases. Wilcoxon
signed-rank test was used to compare brain activity before and after
chewing at each assessment phase. The significance level was set at
p ≤ 0.05. Statistical analysis was performed with IBM SPSS Statistics
for Windows, Version 23.0. Armonk, NY: IBM Corp.

Fig. 6: The mean amplitude of alpha wave (10.9uV) of the same patient
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R e s u lts
The present study was conducted on 10 male subjects. The age
range (65–69) years and the mean (SD) value was 66.5 ± 3.52 years.

Muscle Activity (EMG)
There was a statistically significant change in anterior temporalis
muscle activity at different assessment phases on the right and
left sides, as well as the mean of the two sides (p-value < 0.001).
Pairwise comparisons between the phases revealed that there
was a statistically significant increase in anterior temporalis
muscle activity through all assessment phases. There was a
statistically significant change in Masseter muscle activity at
different assessment phases on the right and left sides as well
as the mean of the two sides (p-value < 0.001, effect size = 1),
(p-value < 0.001). Pairwise comparisons between the phases
revealed that there was a statistically significant increase in the
masseter muscle and temporalis muscle activity through all
assessment phases (Table 2).

Brain Activity (EEG)
There was a statistically significant increase in the mean amplitude
of alpha waves after chewing, whether at the edentulous phase,
1 and 3 months after denture insertion, as well as 1 and 3 months
after implant placement (p-value ≤ 0.05) (Table 3).

The changes in amplitude of alpha waves at different
assessment phases before chewing showed a statistically
significant change in the mean amplitude of alpha waves
at different assessment phases (p-value < 0.001). Pairwise
comparisons between the phases revealed that there was a
statistically significant increase in the mean amplitude of alpha
waves after 1-month postdenture insertion, followed by a
nonstatistically significant change from 1–3 months postdenture
insertion. There was a statistically significant increase in the mean
amplitude of alpha waves from 3 months postdenture insertion
to 1 month postimplant placement as well as from 1–3 months
postimplant placement. After chewing, there was a statistically
significant change in the mean amplitude of alpha waves
at different assessment phases (p-value < 0.001). Pairwise
comparisons between the phases revealed that there was a
statistically significant increase in the mean amplitude of alpha
waves through all phases of assessment, especially after 3 months
postimplant insertion.
There was no statistically significant correlation between
EEG and EMG at all phases of the study except after 3 months
postimplant placement, where there was a statistically significant
direct correlation between EEG and temporalis muscle activity, that
is, an increase in brain activity (EEG) is associated with an increase
in temporalis muscle activity (EMG) and vice versa (Table 4).

Table 2: Descriptive statistics and results of Friedman’s test for comparison of anterior temporalis muscle and masseter muscle activity (µv) at different
assessment phases
Anterior temporalis muscle
Right side

Left side

Masseter muscle

Mean of the two sides

Right side

Left side

Mean of the two sides

Assessment
phase

Mean

SD

Mean

SD

Mean

SD

Mean

SD

Mean

SD

Mean

SD

Edentulous

179.1E

1-month
postdenture
insertion
3 months
postdenture
insertion
1-month
postimplant
placement
3 months
postimplant
placement
p-value

205.3D

99.9
101.8

109.7E
128.6D

12.8
12.4

144.4E
165.6D

53.2
50.4

212E
241.8D

128.3
123.2

151.5E
173D

39.5
40.5

181.8E
207.4D

76.6
74.4

222.3C

100.6

147.2C

21.7

184.8C

50

282.4C

134.1

219C

32.3

250.7C

74

263.3B

126.2

180B

26.2

221.7B

56.6

365.4B

142.2

266.8B

56.1

316.1B

87.5

299.1A

163.6

210.8A

50.5

255A

71.7

455.4A

210.2

352.2A

92.6

403.8A

143.3

Effect size (w)

<0.001*

<0.001*

<0.001*

<0.001*

<0.001*

<0.001*

0.82

1

1

1

0.982

1

*(Significant at p ≤ 0.05; Different superscripts in the same column indicate statistically significant difference between phases)

Table 3: Descriptive statistics and results of Wilcoxon signed-rank test for comparison of the mean amplitude of the alpha wave (µv) before and
after insertion at each assessment phase
Before chewing

After chewing

Assessment phase

Mean

SD

Mean

SD

p-value

Effect size (d)

Edentulous
1-month postdenture insertion
3 months postdenture insertion
1-month postimplant placement

4.66
5.56
6.67
7.62

2.68
2.96
2.98
3.52

5.43
6.87
8.16
9.79

2.77
2.98
2.94
3.98

0.036*
0.012*
0.007*
0.005*

1.77
2.585
3.294
3.875

3 months postimplant placement

9.59

3.99

12.22

4.59

0.007*

3.303

(*Significant at p ≤ 0.05)
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Cognitive Function (MMSE)
Mild (19–23 points) cognitive impairment was found in eight patients
in the edentulous phase, seven patients 1-month postdenture
insertions, two patients 3 months postdenture insertion, and none
in 1 or 3 months postimplant placement. There was a statistically
significant change in cognitive function at different assessment
phases (p-value < 0.001). There was an improvement in MMSE score
after 1, as well as 3 months, post denture insertion. After 1 and
3 months postimplant placement, all cases had normal cognitive
function (Table 5).
The results of this study revealed that the implant-supported
overdenture showed an increase in the mean amplitude of alpha
waves, improvement in cognitive function (MMSE), an increase in
the activity of the temporal and masseter muscles compared to
complete mandibular denture among same edentulous patients.

Discussion
Implant-supported prostheses stand amongst the most popular
oral rehabilitation options nowadays, as they restore masticatory,
speech, and oral sensory functions and allow patients to have a
quality of life similar to that before tooth loss.18
The present study showed that the implant-supported
overdenture showed a statistically significant increase in anterior
temporalis muscle and masseter muscle activity compared to
complete mandibular denture among the same edentulous patients.
El Sayed et al.,19 reported similar findings in their systematic review
and meta-analysis. Wide activation of representative areas within the
somatosensory and motor cortex, which is identical to that seen in
natural dentition, could explain the increased masticatory performance
in patients with implant-supported overdentures.20,21 Also, in six
subjects, Karkazis22 discovered that implant-supported overdenture
wearers had higher EMG activity in the masseter muscle during
chewing and better masticatory function than denture wearers. Soni
et al.,23,24 showed a statistically significant difference in chewing
efficiency assessed by EMG. The chewing efficiency of the overdenture
was significantly superior to that of a conventional complete denture.

This finding could be explained by the role of the periodontal ligament,
which is important for the efficiency of muscle activity during chewing
in patients who wear overdenture prostheses. The loss of dental
elements leads to the loss of periodontal receptors, altering the
nervous information from the oral cavity, consequently changing the
EMG activity during the maximal voluntary contraction and interfering
with the direction of force used during chewing. Even with sufficient
prosthetic rehabilitation, edentulous patients’ neuromuscular
communication and hence masticatory muscle movement was
impaired compared to dentate individuals.25
Shaarawy and Aboelross26 reported in their study that the
EMG records of the masseter and temporalis muscles in group I
(four dental implants were installed bilaterally in the interforaminal
region) were significantly higher during chewing hard food after
3 months compared with group II (four dental implants were
inserted bilaterally: two in the interforaminal region and two in
the first molar area). This could be because, in group II, putting
the implants further apart by relocating them more posteriorly
may result in better load distribution over a broader area, allowing
for more chewing surface and hence better denture stability.
A 3-month time interval is a necessary interval for anyone to show
satisfactory chewing ability after the restoration was inserted.26
Although implant-retained overdentures are equivalent to
conventional root-retained overdentures, there are some significant
differences. The activation of periosteal mechanoreceptors and
other intraosseous neural endings through bone deformation
may (1) improve patients’ ability to discriminate interocclusal
thickness and perceive loads and (2) correct the altered oral
sensory perception skills in edentulous patients due to the lack
of periodontal ligament mechanoreceptors.27 Also, the mucosal
support of the overdentures offers extra neural input through
stimulation of the mucosal exteroceptors, which appears to
compensate for some of the missing periodontal receptor
functions.22
Cognitive functions are the mental processes that allow us to
receive, choose, store, transform, develop, and recover information
that we’ve received from external stimuli. This process allows us to

Table 4: Results of Spearman’s correlation coefficient for the correlation between EEG and EMG
Temporalis activity
Phase
EEG

Masseter activity

Correlation coefficient (ρ)

p-value

Correlation coefficient (ρ)

p-value

Edentulous
1-month postdenture insertion
3 months postdenture insertion
1-month postimplant placement

-0.115
0.055
0.109
0.317

0.751
0.881
0.763
0.372

0.171
0.378
0.280
0.515

0.637
0.281
0.434
0.127

3 months post-implant placement

0.682

0.030*

0.518

0.125

(*Significant at p ≤ 0.05)

Table 5: Descriptive statistics and results of Friedman’s test for comparison of cognitive function at different assessment phases

Edentulous

1-month
postdenture
insertion

Mild impairment

N
8

%
80

N
7

%
70

N
2

%
20

N
0

%
0

N
0

%
0

Normal cognition

2

20

3

30

8

80

10

100

10

100

Cognitive
function

3 months
postdenture
insertion

1-month
postimplant
placement

(*Significant at p ≤ 0.05)
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3 months
postimplant
placement
p-value

Effect size (w)

<0.001*

0.643
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understand and react more efficiently to the world.28 The findings
of this study revealed that people with low MMSE scores had fewer
remaining teeth and poor chewing ability, indicating that there is a
link between tooth number, chewing ability, and cognitive function. In
these cases, cognitive impairment can be explained by the following
factors: (1) poor nutrition and vitamin intake, affecting cognitive status,
(2) the presence of proinflammatory factors, which may exacerbate
cerebral inflammatory and vascular pathologies, and (3) reduction
in masticatory function, which is important for sending sensory
information to higher cortical areas. Also, masticatory dysfunction has
been suggested to be associated with hippocampal morphological
and structural alteration and cognitive decline in elderly adults.29 The
current study revealed that the implant-supported overdenture
showed a statistically significant increase in MMSE score compared
to complete mandibular denture among same edentulous patients.
Similar findings were reported in previous articles.2,9,29
The alpha band frequencies have been linked positively to
cognitive functions (attention and anticipation and the speed of
processing information).23 In this study, there was a statistically
significant increase in the mean amplitude of alpha waves before
and after chewing with mandibular ISOs. However, the mean
amplitude of the alpha waves increased statistically significantly
from 3 months after denture insertion to 1 month after implant
placement, as well as from 1 to 3 months after implant insertion.
These results were supported by previous articles such as Banu
et al.,2 who revealed the importance of two implant-supported
mandibular overdentures in enhancing an individual’s mental
state and that the enhancement was attributable to functional
improvements with the prosthesis when loaded with implants.
Moussa et al.,9 found that after 1 month of wearing complete
mandibular dentures, EEG analysis revealed a statistically significant
increase in the mean value of alpha waves. Such findings could
be explained by masticatory apparatus stimulation of the dorsal
prefrontal cortex, which leads to semantic cognition activation.
Morokuma et al., 30 found that CDs increased brain activity in
18 edentulous patients, and there was a positive association
between alpha wave activity and cognitive performance as well
as the speed of processing information.
In this study, there was a statistically significant direct
correlation between EEG and EMG; temporalis muscle activity after
3 months of implant placement. Similarly, Kamiya et al.,31 found a
significant increase in prefrontal activity during chewing, detected
by functional near-infrared spectroscopy while wearing a denture,
which was accompanied by increased masticatory muscle activity,
and occlusal force, and masticatory score, as compared with the
tooth loss in 12 elderly edentulous subjects. Some brain areas,
which are responsible for cognitive functions, may also be involved
in chewing processes.32 Implant prostheses greatly reduce both the
asymmetry in EMG activity and trigeminal imbalance and adjust the
activity of the trigeminal input to the ascending reticular activating
system components may thus aid in regulating brain excitability,
modulating cortical arousal, and improving cognition could be
recommended for rehabilitative and therapeutic purposes.33–35
Proper mastication, whether with natural teeth or a dental
prosthesis, induces the release of several brain mediators with
activation of specific brain areas, potentially leading to increased
cerebral blood flow, increased neuronal activity, and the prevention
of amyloid-beta plaque formation. 36 Therefore, maintenance
and adequate restoration of the whole masticatory system are
important for healthy cognitive aging and for the prevention of
cognitive decline.37 The current study demonstrates how prosthetic

rehabilitation improves brain activity and cognitive performance
in edentulous people, particularly with ISOs.
The limitations of the study include small sample size,
short-span study, selective gender, no subjective assessment of the
dentures with different occlusion concepts using questionnaires,
other types of rehabilitation prosthesis, and lack of advanced
instruments for chewing assessment and bite force measurement.
After eliminating the limitations of the current study, further
research and studies need to be conducted with larger sample size
and long-term follow-up with different types of implant prostheses.

C o n c lu s i o n
Rehabilitation with implant-retained mandibular dentures may
result in the higher electrical activity of the masticatory muscles
with better chewing function, an increase in the amplitude of alpha
waves activity, and an increase in the functional brain activity after
chewing, thereby increasing patients’ cognitive capacity. This may
have a significant role in preventing cognitive impairment and may
act as a protective factor in enhancing the cognitive function of
edentulous patients.
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