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ABSTRACT

Purpose: To compare effect of thermo-plastic and heat cured acrylic denture base

Codex : 49/1810
azhardentj@azhar.edu.eg ) ]
materials on electromyography of masseter and temporalis muscles and over-denture
http://adjg journals.ekb.eg abutments in mandibular tooth supported over-denture. Materials and methods: Ten
patients having completely edentulous maxillary ridges and mandibular ridges including

canines bilaterally were selected. Root canal treatment and abutment preparation were
performed to receive copings and over-dentures. Maxillary complete dentures were
constructed for all patients. Patients were divided into 2 equal groups. Group I: received
mandibular over-denture constructed from thermo-plastic resin for 3 months followed
by over-denture constructed from heat-cured acrylic resin for subsequent 3 months.
Group II: received mandibular over-denture constructed from heat-cured acrylic resin
for 3 months followed by over-denture constructed from thermo-plastic resin for
subsequent 3 months. Electromyography and clinical evaluation of abutments were
performed at denture insertion, I month and 3 months for every denture.

INTRODUCTION

Over-denture is defined according to the academy of prosthodontic
terms as “A removable dental prosthesis that covers and rests on one or
more remaining natural teeth, roots and / or dental implants” .

“Perpetual preservation of what remains is more important than
the meticulous replacement of what is missing “still rings true. Over-
denture is a definitely better option as compared to a removable

KEYWORDS complete denture prosthesis, which certainly has its drawbacks.
Tooth supported over- The use of teeth as support for dentures is aimed at reducing the load on
denture; thermo-plastic resin; the osseous portions of the denture-bearing area and delay the process
Electromyography. of resorption @,
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An abutment root or tooth must be chosen
that is surrounded by healthy periodontal tissues.
The tissues may already be healthy or treated by
appropriate periodontal therapy. Compromised
teeth with a good treatment prognosis are generally
regarded as suitable candidates even when horizontal
bone loss is present. Conversely, significant vertical
bone loss, particularly if accompanied mobility,
often precludes a tooth selection ©.

The teeth the most suitable for over-denture
concept are the canines. These are the teeth the most
richly innervated with sensory receptors and they
are often the last ones remaining in the arch @.

The use of coping is recommended by many
authors to confirm to the proper abutment height,
to create proper abutment contour and angulations,
to provide protection against caries, to restore and
reinforce broken down endodontically treated abut-
ments, to obtain excellent psychological results ©.

The use of thermoplastic resins has been widely
used due to their outstanding characteristics. Their
continuous progression allows new classes of more
developed materials and technologies, that increase
the possibility of manufacturing dentures with better
splinting properties compared to the conventional
dentures ©.

It was stated that thermoplastic resins are used
for a broad variety of applications from removable
thermo-plastic partial dentures, performed partial
denture clasp, fiber reinforced fixed partial dentures,
provisional crowns and bridges, obturators and
speech therapy appliances, orthodontic retainers
and brackets, impression trays and border molding
materials, occlusal splints, sleep apnea appliances,
and implant abutments .

Electromyography is defined as the graphic
recording of the electrical potential of muscles.
It has been the only tool used to assess the
muscle activity of the stomatognathic system.
Electromyography (EMG) is used for the study of
bioelectric phenomena that occur in muscle fibers
during rest, stress and maximum contraction.
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Electrodes are placed overlying the muscle to be
evaluated, which capture the sum of the electrical
activity of all activated muscle fibers. The EMG has
been widely used by physicians, speech therapists
and professionals in physical education for the
study of human motions ®.

Periodontal diseases have been historically
considered the most important oral health concerns.
Dental prosthesis may influence the periodontal
condition, the risk of caries and amount of stress on
natural teeth. Continuing surveillance of levels and
risk factors of periodontal disease is one of the basic
functions to planning and evaluating preventive
activities and oral health promotion ©.

Tooth mobility has been considered and
investigated as an indirect measure of the functional
condition of the periodontium. Tooth mobility
is considered to be of paramount significance of
establishment of diagnosis, prognosis and treatment
plan. This may be performed by the large number of
devices and methods of tooth mobility assessment

that have been developed and tested 19,

It was stated that gingival crevicular fluid is
an- inflammatory exudates that flows from the
gingival sulcus or periodontal pockets. The quantity
of gingival crevicular fluid flowing from a site is
influenced not only by the degree of inflammation
in the tissues but also by the extent of ulceration of
the sulcular/pocket epithelium .

Visual signs (redness, swelling, and change in
texture) and/or presence of marginal bleeding have
been included as components used for the diagnosis
of gingivitis. One gingival index that is widely
used today is the Loe and Silness gingival Index.
This index has proved useful in controlled clinical
trials because it is fairly sensitive to small changes,
is simple to administer, permits calibration of the
examiners to minimize inter- and intra examiner
error 12,

When sulcular depth is chronically in excess
of three millimeters, food debris and microbes
accumulate. This poses a danger to periodontal
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ligaments that attach gingival to the tooth causing
periodontal pocket. For over-denture abutments,
progression of their pocket depth is influenced by
several factors including cigarette smoking, diabetes
mellitus and irregular attendance at dental clinic ¥,

This
mandibular tooth supported over-denture with

study aimed to evaluate effect of

thermo-plastic and heat cured denure base materials
on electromyographic activity of masseter and
temporalis muscles and clinical evaluation of
abutments.

MATERIAL AND METHODS

Ten patients of age ranging from 55 to 65 years
were selected from the clinic of the Removable
Prosthodontics Department. Inclusion criteria
for enrollement were; Patients had completely
edentulous maxilla against two mandibular healthy
canines with healthy periodontal attachment,
adequate alveolar bone support and crown/root
ratio not less than 1:1 as verified by periapical
radiograph. They also have sufficient interocclusal
distance and normal ridge relationship and patients

with good bony support around canines.

Conventional steps of tooth supported over-
denture including endodontic treatment, primary
impression, coping cementation, final impressions,
maxilla-mandibular relationship registration and try
in stage were performed for all patients. Fig. (1).

All patients received maxillary heat cured
acrylic dentures. Patients were equally grouped into
2 groups, each group included Spatients. Group I:
Patients received mandibular thermoplastic acrylic
over-denture, for 3 months followed by receiving
mandibular heat-cured acrylic over-denture for
subsequent 3 months. Group II: Patients received
mandibular heat cured acrylic over-denture for
3 months followed by receiving mandibular
thermoplastic acrylic over-denture for subsequent
3months. The second denture in both groups was
manufactured on the duplicated cast.
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Electromyographic  activity records were
obtained at denture insertion, one month and
after three months of denture insertion. For all of
the patients the action potential representing the
electrical activity of the right and left masseter and
anterior fibers of temporalis muscles was recorded
by means of electromyography while the lower
denture takes only support from the dome shape

mandibular canines. Fig. (2).

Clinical evaluation of abutments including
tooth mobility, gingival index, pocket depth and
crevicular fluid flow was done for each patient at
the time of denture insertion, one month and after
three months of denture insertion.

Figure (1): Conventional of tooth over-denture

construction.

steps

Figure (2): Electromyographic evaluation for masseter and
temporalis muscles.
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RESULTS

For masseter muscle, using soft food, a higher
mean value wasrecorded in group I, withasignificant
difference. In the 5" record, a higher mean value was
recorded in group II, with no significant difference.
However, in the last record, higher mean value was
recorded in group I, with no significant difference.
Using hard food, a higher mean value was recorded
in group II, with a significant difference. In the 4™
record, a higher mean value was recorded in group
I1, with no significant difference. In the 5" record, a
higher mean value was recorded in group I, with no
significant difference. Moreover, in the last record,
higher mean value was recorded in group I, with a
significant difference (Table 1).

For temporalis muscle using soft food, a higher
mean value was recorded in group II, with a
significant difference in the 1%, 2" records. In the 4",
5% and 6™ records, a higher mean value was recorded
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in group I, with no significant difference in the 4™
record, and a significant difference in the 5" and 6
records. Using hard food, a higher mean value was
recorded in group II, with a significant difference.
In the 4™ record, a higher mean value was recorded
in group II, with no significant difference. However,
in the 5" record, a higher mean value was recorded
in group I, with significant difference. Moreover, in
the last record, higher mean value was recorded in
group I, with a significant difference (Table 2).

For all patients, clinical evaluation of abutments
including tooth mobility, gingival index, pocket
depth and crevicular fluid flow were performed at
0, 1 month and 3 months intervals for each type of
over-denture base. The results of clinical evaluation
of abutments showed no significant increase in
pocket depth, gingival index, tooth mobility and
crevicular fluid flow reaching the maximum at the
end of follow up period between both types of over-
denture bases (Figs. 3,4,5,6).

Table (1): Comparison of EMG activity of masseter muscle in both groups:

Group I Group II
Groups Records T |
Mean SD Mean SD
15t (0 record) 84.10 27.64 216.26 75.09 522 0.00*
2nd (1 month) 48.26 15.71 157.06 5748 6.38 0.00*
3% (3 months) 5146 1741 149.86 41.18 7.61 0.00*
Soft food
4% (0 record) 71.77 14.75 134.45 41.94 3.62 0.02%
5% (1 month) 82.58 20.98 99.17 30.83 141 0.176ns
6" (3 months) 93.73 23.03 8747 30.86 0.51 0.6134 ns
1% (0 record) 119.04 41.39 249.27 81.25 7.12 0.00*
2nd (1 month) 110.20 38.07 189.30 63.72 3.13 0.00*
3% (3 months) 84.23 30.76 163.18 52.50 443 0.00*
Hard food
4t (0 record) 153.78 51.98 155.65 31.65 0.71 0.83m
5% (1 month) 15541 56.54 123.92 30.34 1.55 0.1381™
6" (3 months) 168.58 55.58 112.63 3327 2.73 0.0137*

Significance level p<0.05, * significant, ns= non-significant.
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Table (2): Comparison of EMG activity of temporalis muscle in both groups:
Group I Group II
Groups Records T P
Mean SD Mean SD
1% (0 record) 118.43 24.65 175.54 61.65 6.19 0.00*
2nd (1 month) 88.05 3297 167.89 58.39 8.15 0.00%
3% (3 months) 93.09 21.79 100.16 31.28 3.28 0.67ns
Soft
4% (0 record) 102.18 24.59 95.76 16.97 0.95 0.53ns
5% (1 month) 114.10 28.93 83.25 9.92 3.19 0.005*
6" (3 months) 146.07 47.99 72.97 9.36 3.96 0.00%
1 (0 record) 137.75 27.83 22241 7191 5.17 0.00*
2nd (1 month) 119.20 28.09 207.07 63.09 3.94 0.00%
3% (3 months) 86.80 27.63 15548 4454 467 0.00*
Hard
4% (0 record) 12245 28.46 133.33 26.75 0.73 0.53ns
5% (1 month) 15341 54.24 119.02 19.18 3.02 0.046*
6" (3 months) 184.66 59.30 103.40 1148 6.47 0.00%

Significance level P<0.05, * significant, ns= non-significant.

Pocket depth

" Group |

" Group Il

Atlst Afterl After3 At2nd Afterl After3
denture month of months denture monthof months

insertion  1st of 1st insertion 2nd  of 2nd
denture denture denture denture
insertion insertion insertion insertion

Gingival index score

®1st (O record)
®2nd (1 month)
“3rd (3 months)
™ 4th (0 record)
¥ 5th (1 month)
¥ 6th (3 months)

Figure (3) Column chart illustrates Pocket depth (mm) in both
groups.

Figure (4) Column chart illustrates gingival index scores in
both groups.
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Figure (5) Column chart illustrates tooth mobility scores in
both groups.

DISCUSSION

All the selected patients had two remaining
canines. The reason for canines being used in this
study is that they exhibit characteristics associated
with support. This occurs because of their long
triangular roots with greater periodontal area for
attachment and wider attached epithelium . Short
copings were planned in this study to improve
stability, preserve the alveolar bone and maintain
properioception because there was no additional
retention required 7.

Although the heat-cured acrylic resin is the
most popular denture base material, this study used
the thermoplastic resin to construct mandibular
over-denture supported by two remaining canines.
Thermoplastic resin is a biocompatible material
with unique physical and esthetic properties .

The superficial masseter and anterior fibers of
the temporalis muscles were selected to represent
the masticatory muscle activity because they are the
largest and strongest masticatory muscles and thus,
have a major role in mandibular movement 7.

Gingival index was measured according to Loe
and Silness. It was created for precise assessment
of the gingival condition and records qualitative
changes in the gingiva ®. In addition, the severity
of periodontal diseases was precisely assessed

through measuring periodontal pocket depth

Figure (6) Column chart illustrates crevicular fluid flow (mm)
in both groups.

with a periodontal probe (Williams markings) 9.
Moreover, tooth mobility was measured using
Miller classification which is usually graded from
0 to 3 because it is widely used in the choice of
diagnosis, treatment and prognosis prediction ©?.
Gingival crevicular fluid (GCF) was measured
according to Loe and Holm-Pedersen technique.
Filter paper strips were placed in the gingival
crevice until resistance was felt. The wetted area
with GCF became more visible by staining with
ninhydrin stain @V.

When comparing group I and group II, it was
found that after first over-denture insertion, the
mean values of masseter and temporalis muscles
were decreased through the follow up period
regardless type of over-denture base. This is in
accordance with study that reported improvement of
EMG activity by time because improving denture
adaptation which may be due to the neuromuscular
control which is gradually and slowly generated by
time, i.e. the longer the period of denture wearing,
the better the neuromuscular control gained ©?.

When comparing both groups, there was a non
significant increase in pocket depth, gingival index
and tooth mobility. Most of these changes were
nearly close to each other in both groups reaching its
maximum at the end of follow up period regardless
type of denture base. These results are in accordance
with a study that stated that the material of denture
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base is not a factor in the mouth reactions. This is
supported by clinical observation that duplicating
the denture into different material does not relieve
the symptoms e.g. chronic denture stomatitis .

Regarding crevicular fluid flow, there was slight
significant increase in crevicular fluid flow with each
group reaching its maximum at the end of follow
up period. This may be related to insertion of over-
denture into the patient mouth and subsequently
leading to change in the ecology and the abutment
teeth become situated media ®.

CONCLUSION

With limitation of this study it could be concluded
that,the use of thermo-plastic resin as over-denture
base caused improving in electromyographic activity
regardless the time of its insertion. Heat cured
denture caused improvement in electromyographic
activity when it is only inserted firstly. There was
no clear difference between the effect of both types
of denture bases on clinical evaluation of abutments
including pocket depth, tooth mobility, gingival
index and crevicular fluid flow.
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