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ABSTRACT

Aim: This study was conducted to evaluate radiographically the effect of
nano-hybrid composite resin teeth on mandibular residual ridge using cone beam
computerized tomography (CBCT). A comparative study. Materials and Methods:
Twelve completely edentulous male patients were randomly divided into two groups
according to the artificial tooth material used in complete denture construction. One
group received complete dentures with nano-hybrid composite resin teeth and the
other group received complete dentures with cross-linked acrylic resin teeth. CBCT
was taken at the delivery, 6 months and 12 months follow -up appointments. The
evaluation was done for height and width changes of the mandibular residual alveolar
ridge at different anatomical sites either in the anterior or posterior part of the mandible.
Results: Analysis was done by using two-tailed t-test revealed that increase in amount
of bone loss in both groups which is in favor to patients wearing dentures with nano-
hybrid composite resin teeth, with no statistically significant difference between the two
groups. Conclusion: Despite of introduction of new denture tooth material as nano-
hybrid composite resin teeth, the cross-linked acrylic resin teeth still considered the
gold standard denture teeth regarding the degree of occlusal force transmission and

preservation of residual alveolar ridge.

INTRODUCTION

Progressive ridge resorption is one of the main causes of loss of
stability and retention of mandibular complete dentures with subsequent
loss of masticatory efficiency and patient discomfort V.

The transmission of masticatory forces to the underlying ridge
may be influenced by internal structure and material of artificial teeth
incorporated in the complete denture. In this context of transmission of
forces to the residual ridge, the question arises of whether a material
with a higher coefficient of elasticity, such as that used in acrylic resin
artificial teeth, would be less harmful to the residual ridges ** .

Traditional resin denture teeth have two shortcomings:

1. Conventional resins do not replicate light. 2. Inferior wear resistance
of acrylic resin artificial teeth is a significant limitation for complete
denture therapy ©.
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The introduction of nano-hybrid composite
denture teeth represented true innovation in the
dental market. This denture tooth line was designed
to offer additional features over traditional resin
teeth © .

This study hypothesized that nano-hybrid com-
posite teeth transmit more occlusal force to residual
alveolar ridge than the acrylic teeth. Therefore, this
study was conducted to compare the effect of differ-
ent denture tooth material on mandibular residual
ridge in completely edentulous patient using CBCT.

MATERIAL AND METHODS

Twelve healthy completely edentulous male
patients their ages ranging between 50-65 years
old who were seeking for the construction of
complete maxillary and mandibular dentures were
selected from the outpatient clinic of Prosthodontic
Department, Faculty of Dentistry, Suez Canal
University. Selected patients signed a consent form
for participation after they were informed about the

nature of the study.

The patients were selected according to the
following criteria:

* The selected patients were free from any
systemic disease that may negatively influence
the rate of bone resorption.

e The edentulous ridges were covered with
healthy firm and dense mucosa, i.e. free from
signs of inflammation.

e Patients had no previous denture with nearly
equal edentulous period.

All the patients received complete maxillary
and mandibular dentures (which were constructed
in the traditional way). According to the material

of artificial teeth used, the patients randomly were
divided into two equal groups each of which six
patients: Group I: received complete maxillary and
mandibular dentures with nano-hybrid composite
teeth (SR Phonares II Typ, Ivoclar Vivadent,
Liechtenstein) (Figure. 1). Group II: received
complete maxillary and mandibular dentures with
cross-linked acrylic teeth (Acry Rock, V code,
Ruthinium group, Italy) (Figure. 2)
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Fig. (1) Nano-hybrid composite resin teeth

ACRY. ROCK RUTHIN

Fig. (2) Cross linked acrylic resin teeth

The evaluation was done radiographically using
CBCT at the delivery, 6 months and 12 months
follow-up appointments. The residual mandibular
ridge was evaluated by assessing the height and
width at consistent sites determined on the axial
view: (midline, 15 mm ight and left to midline,
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distal border of right and left mental foramen, 10
mm distal to right and left mental foramen). The
sites of measurement were determined on the axial
view due to mandibular curvature for accuracy and
repeatability (Figure. 3).

Fig. (3) Different sites of measurements on the axial view

The height of residual alveolar ridge was
measured from the alveolar crest to the inferior
border of the mandible on the reconstructed
panoramic view. The anterior alveolar ridge height
was measured at three fixed sites (midline, 15
mm right and left to midline) represented by the
lines L, LR, LL respectively, while the posterior
alveolar ridge height was measured by two vertical
lines drawn on each side MR, ML (tangent to the
distal border of the mental foramen) and PR, PL
(10mm distal to MR, ML) respectively. These lines
represent premolar and molar regions (Figure. 4).

Un-s

Fig. (4) Height measurement on the reconstructed panoramic
view

Two measurements for the Width evaluation of
residual alveolar ridge were performed on the cross-
sectional views of each previously mentioned site in
either anterior or posterior mandible by extending
two horizontal lines L1, L2 from exterior buccal to
exterior lingual cortical plate. These two horizontal
lines are parallel to each other and away from
the alveolar crest 2 mm and 4 mm respectively.
The distance from L1, L2 to the inferior border of
the mandible were measured to be a reference in
the following appointments (6 and 12 months) to
ensure that width was measured at the same level
each time (Figure. 5).

Fig. (5) Measurement of horizontal bone loss at delivery time
2mm, 4 mm away from the alveolar crest

The measurements were done at the 3 observa-
tion period and the difference between readings
was calculated and collected to obtain the mean
of change in the alveolar bone height and width
through the follow-up periods representing the
crestal and horizontal bone loss respectively either

in anterior or posterior regions.

Analysis of the CBCT radiographs was per-
formed using special software program (OnDe-
mand3DApp1.0.10.5385).
change of residual alveolar ridge height and width

Mean  dimensional
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were recorded for each subject at different mandib-
ular anatomical sites either for anterior or posterior

mandibular regions

Statistical analysis

The data were tabulated and

statistically analyzed using (two-tailed t-test) as

collected,
means, + standard deviation (SD) and P- value
which is considered significant at P < 0.05 level and
highly significant at < 0.01 level.

RESULTS

As shown in (Table 1) and (Figure. 6, 7),
continuous bone loss in the height of the anterior
and posterior region was observed for both groups
during observation periods which is more noticeable
in group I who received nano-hybrid composite
resin teeth than group II who received cross-linked
acrylic resin teeth. No statistically significant

differences between two groups.

Table (1) Comparison of mean of the radiographic height changes in (mm) of the anterior and posterior
mandibular region between the two groups at observation periods
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Fig. (6) Mean and standard deviation of changes in bone height
in the anterior region of both groups at observation
periods.

Fig. (7) Mean and standard deviation of changes in bone
height in the posterior region between both groups at
observation periods
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From (Table 2) and (Figure. 8, 9), higher rate
of width reduction either in anterior or posterior
mandibular regions was also in favor to group I
than group II. An exception, at the first observation
period (0-6 months), either for anterior or posterior
regions, nearly no apparent difference in the bone

width changes between the two groups

Statistically there was non-significant difference
in the mean reduction of alveolar bone width
between two groups at all observation periods in the

anterior and even in the posterior region.

Table (2): Mean of the width changes in the anterior and posterior region of the mandible between the two

groups at observation periods
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Fig. (8) Mean and standard deviation of changes in bone
width in the anterior region between both groups at
observation periods.

DISCUSSION

Male patients were selected in this study as the
elderly females being in the postmenopausal phase
and the estrogen hormone deficiency accelerates the
bone loss in them leading to rapid ridge resorption
especially in the mandible ©7 .

The selected patients were free from any
systemic disease that may interfere with normal

Fig. (9) Mean and standard deviation of changes in bone

width in the posterior region between both groups at
observation periods

bone metabolism such as diabetes mellitus and
hyperthyroidism as these diseases stimulate the
alveolar resorption process and the development of
osteoporosis. In fact, any disturbance of the normal
metabolic processes may lower the upper limit of

mucosal tolerance and initiate inflammation ¢? .

The edentulous ridge were Covered with healthy

firm and dense mucosa as the oral mucosa beneath




Maha Ahmed Hossny Moussa, et al.

the denture plays a critical role in distributing
occlusal loads to the underlying bony ridge over a
large denture-supporting tissue interface 19 .

Nano composite resin (NCR) teeth seemed to
be more suiTable for complete and partial dentures
because of their good wear resistance. In addition,
they consist of a newly designed nano-hybrid com-
posite material, whose resistance to discoloration
is significantly increased over that of conventional
composite materials?,

Measuring height and width changes was
performed as the vertical height and width of jaw
bones are important factors for planning and success
of the complete denture, as well as reduction of the
residual ridge is one of the most important factors
affecting denture support, retention, stability and
masticatory function? .

The
mandible at different anatomical reference points

selected Seven measurements in the
to obtain a fixed starting and ending points for
measurement in each follow up appointment to
ensure accurate data recording 1 .

Likewise mental foramina were considered a
permanent point of reference, no matter how much
resorbed the ridge is. It is situated in premolar areas,
so act as point of transition from anterior to posterior
areas. So it’s a much easier, convenient and reliable
method of assessing ridge resorption ¥ .

In this study, patients were evaluated using
CBCT imaging techniques as dental CBCT can
be recommended as a dose-sparing technique
compared with standard medical CT scans for
common oral and maxillofacial radiographic
imaging tasks, especially for hard-tissue studies and
representations. From the radiation point of view,
CBCT examinations can be used instead of CT to
evaluate jaw morphology and prosthetic needs as a
3D image ¥ .

The data obtained from the present study showed
adecrease in the mandibular residual alveolar height
and width with less reduction observed in group II
which received dentures with cross-linked acrylic
resin teeth. This may be due to their dampening
effect as they have a certain degree of resiliency
which provides energy absorption, so that acrylic
resin teeth have higher shock-absorbing ability¢'7.

The results of this study come in agree with the
study of maximum pressure transmission which
was observed with ceramic, nanocomposite, and
acrylic denture teeth, respectively, and it was found
that higher pressure values associated with ceramic
denture teeth followed by nanocomposite and finally
acrylic denture teeth ¥,

The results of this study showed that there was
no statistically significant difference in the rate of
alveolar ridge resorption between two groups either
in height or width at all points of measurements.
This may be due to the limitation of this study as the
small sample size. To achieve a statistical power of
80%, this study was completed with 12 participants.

CONCLUSION

Within the limitations of this study, the follow-
ing conclusions are drawn: Despite of introduc-
tion of new denture tooth material as nano-hybrid
composite resin teeth, the cross-linked acrylic resin
teeth still considered the gold standard denture teeth
regarding the degree of occlusal force transmission
and preservation of residual alveolar ridge.

It is recommended that for the preservation of
the residual alveolar ridge the acrylic resin teeth
are the material of choice for complete denture
construction, especially when comparing the cost
difference between the two groups tested in this
study, as the nano-hybrid composite teeth are very
expensive.
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Certain recommendations regarding increasing
sample size and length of observation period, for
future researches about the effect of tooth material
on the residual alveolar ridge.
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