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Abstract

AIM: The purpose of this research was to examine the effect of locator attachment versus retention silicone lining
material on the supporting structure and retention of a single midline implant supporting mandibular overdenture.

METHODS: Sixteen patients with completely edentulous mandibles were selected for this study and divided into
two groups. In all patients, a single implant was placed at midline area after cone-beam radiography was performed.
Group | was retained with locator attachment, while Group Il was retained with silicone material. Follow-up was
carried out at denture insertion, 6 months and 12 months following insertion. Peri-implant bone loss as well as
posterior bone loss was evaluated using cone-beam computerized tomography and retention was evaluated using
force meter device and wire hook attaches to the prosthesis.

RESULTS: There was a statistically significant difference in peri-implant bone loss between the two groups at the
2™ follow-up period and at the end of the study period (p < 0.05). There was no statistically significant difference in
posterior bone loss between the two studied groups (p < 0.05) and regarding retention that there was no statistically
significant difference between the two groups along the follow-up periods.

CONCLUSION: From the results obtained from this study, it could be concluded that locator attachment showed
lower peri-implant bone loss than retention silicone liner in the overall follow-up period with a statistically significant
difference. This was attributed to the decrease in the effect of the resiliency of retention silicone liner over time and

the more permanent effect of locator attachment.

Introduction

Edentulism affects oral and general health, as
well as quality of life [1]. Rehabilitation using a complete
denture for those with alveolar bone loss frequently
leads in denture pain, retention and stability issues,
and diminished mastication effectiveness. Implant-
retained overdentures are commonly utilized for the
rehabilitation of edentulous jaws due to their ability
to promote prosthesis retention, improve chewing
function, and minimize alveolar bone resorption by
controlling neuromuscular adaption [2], [3].

Evaluating at least two implant-retained
mandibular overdentures, with conventional complete
dentures will certainly improve function and chances
of success [4], [5]. However, the York consensus
statement says that patients should have at least two
implants to support mandibular overdentures [6]. The
stability, retention, and masticatory effectiveness of
an overdenture supported by two implants positioned
in the interforaminal region (canine region) have been
significantly increased [7], itis difficult to obtain complete
parallelism between bilateral implants and excessive

cost, and the effect of the different angulations of the
two implants on the retention of the overdenture may
be considered as a shortcoming of the bilateral implant
overdenture [8]. For elderly individuals, a single midline
implant put in the sympheseal region may be a more
affordable therapeutic option than total dentures, as it
can solve the problem of high cost and, achieve the
same retentive properties, high durability, and success
rate [9], [10]. The maintenance costs play a significant
role in choosing the best form of implant attachment.

There have been reports of successful
outcomes with locater and ball attachments.

Since the ball attachment is an elastic retainer
that permits a little amount of overdenture rotation
and transfers the load to the nearby bone tissue, it is
frequently used in single implants.

However, this attachment type’s applicability
is constrained by its high maintenance costs [11], [12]
[13]. Retention silicone is a silicone liner with very high
tensile strength (available in three friction strengths
hard, medium, and soft), which is perfectly suited to
ensure a stable position of the denture. This material
combines the cushioning effect of the soft denture liner
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with the retentive force of the female portion of the
attachment [14].

Materials and Methods

For this investigation, 16 totally edentulous
individuals were chosen, they were clinically free from
any systemic diseases with suitable inter arch distance
and normal ridge relationship and form. The residual
ridge had adequate bone width of not <6 mm in the
anterior region of the mandible and sufficient length of
not <17 mm.

Pre-operative cone-beam computed
tomography (CT) with the patient wearing a radiographic
stent with a gutta-percha size of 80 was fitted in the
midline. The gutta-percha was used as a reference
point when a cone-beam CT scan was performed.
Bone width and height were estimated using a cone-
beam CT scan at the proposed implant site.

The patients were prepared for surgery.
A crestal incision was made that extended 10 mm
mesial to and distal to the midline. A full-thickness
mucoperiosteal flap was, then, created.

A point drill of 2 mm diameter was held in a
vertical direction and moved up and down during
drilling, and a pilot drill with diameter 3.25 mm was then
used to widen the osteotomy. The final drill of diameter
3.75 mm was, then, used to shape the osteotomy
according to the selected implant diameter and
length. Appropriate irrigation was performed, and the
implant was positioned in the mandibular symphysis
and oriented perpendicular to the occlusal plane. The
implant used had a diameter of 4.00 mm and a length
of 13 mm.

A cover screw was placed over the implant
fixture and screwing was performed until complete
sealing was achieved. The mucoperiosteal flap was
then repositioned and sutured with interrupted black
silk 000 sutures. Ten days later, the sutures were
removed, the dentures were relieved, and relining
was performed in relation to the implant site using a
tissue conditioning material. After complete healing,
the tissue conditioner was removed, a rubber base
impression was made under biting force for the lower
denture, and relining was performed using heat-cured
acrylic resin.

The patients were recalled 4 months after
surgery. The implant was palpated and exposed
using a sterile punch. The cover screw was placed
over the implant fixture and screwing was done
until complete sealing. The mucoperiosteal flap
was, then, repositioned and sutured by interrupted
sutures using black silk 000. Ten days later, sutures
were removed, dentures were relieved, and relining

was performed in relation to implant site using
tissue conditioning material. After complete healing,
tissue conditioner was removed and rubber base
impression was made under biting force for the
lower denture, relining was done using heat-cured
acrylic resin.

Figure 1: Denture fitting surface with metal housing

The patients were recalled 4 months after
surgery. The implant was palpated and exposed using
a sterile punch. The cover screw was unthreaded with
a finger using an unscrew instrument.

Two groups of patients were randomly
allocated. Group | received a single midline implant-
supported overdenture and was retained by locator
attachment, whereas Group Il received a single midline
implant-supported overdenture and was retained by
retention silicone 400 g (Figures 1 and 2).

Figure 2: Fitting surface of denture after setting of retention silicone

For retention measurements, the geometric
center of the lower denture was relatively identified,
and a rigid wire was used to make a retentive hook
within the geometric center to be attached to the force
meter to begin the evaluation and measurement of
retention. A wire with a hook was attached to the
denture base using self-curing acrylic resin to permit
the (force meter) to apply a vertical displacement
force on the denture.

Follow-up visits were scheduled at the time of
denture insertion, 6 and 12 months after overdenture
insertion for inspection of the prosthesis and collection
of the data radiographic evaluation (Figure 3).
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Figure 3: Cone-beam computed tomography for midline implant

Results

Patients were satisfied with their prosthesis.
Clinically, neither palpation nor percussion induced
discomfort, and no exudates were identified related to
the implants. The effect of time on peri-implant bone
loss and retention in the two analyzed groups was
investigated each 6 months from the time of implant
placement. Tables 1, 2 and 3 compared the two groups
(group I locator, group Il retention Sil).

Discussion

Patients were selected free from any systemic
diseases to avoid any disease that may affect healing,
complicate the surgical procedures, or prevent
successful osseointegration [15]. Patients with sufficient
buccolingual width of the edentulous ridge were selected
to ensure that at least 2 mm of bone remained around
the implant to preserve bone nutrition and vitality [16].

Table 1: Locator group showed lower mean values of
peri-implant bone loss in the 2™ follow-up period than retention
silicone group. The difference was statistically significant

Time Group | (locator) Group |l (retention silicone) p value
Mean  Standard deviation ~ Mean Standard deviation

0-6 months 0.51 0.06 0.46 0.08 0.139

6-12 months  0.36 0.05 0.54 0.038 0.001*

0-12 months  0.88 0.06 0.98 0.098 0.05*

*statistically significant differences.

Due to decreased functional demands and
the understanding that implant/patient life expectancy
is limited, single implant-supported overdentures may
be acceptable for the treatment of edentulism in old
patients [9]. The midline of the mandibular arch was
chosen for the placement of a single implant since it
is a favorable host zone for an implantation in terms of
bone quantity and quality [17].

Table 2: There was no statistically significant difference in
posterior bone loss between the two groups in the different
follow-up periods with p <0.05

Time Group | (locator) Group Il (retention silicone) p value
Mean Standard deviation Mean Standard deviation

0-6 months 0.73 0.12 0.74 0.07 0.78

6-12 months  0.47 0.06 0.41 0.09 0.205

0-12 months ~ 1.19 0.14 1.13 0.08 0.388

Retention silicone is a silicone matrix with
a very high tensile strength, which is perfectly suited
to ensure the resilient position of the denture. It is
available in three friction strengths: - hard, medium, and
soft (600, 400, and 200 g, respectively) [14].

Radiographic interpretation is a standard
method used to evaluate the rate of bone change
with height. For the evaluation of implant success,
radiographic examinations were performed as in
follow-up clinical trials, which were designed for the
evaluation of oral implant success [18]. The pre-
operative cone-beam CT was performed for each
patient in the study, because the bone dimension and
vital structure appear in the cone beam with accurate
dimensions [19].

Table 3: Comparison between the two groups showed no
statistically significant difference between mean retention
values at 0—-6 months and after 6-12 months and at the whole
follow-up period in the two groups

Time Group | (locator) Group Il p value
(retention silicone)
Mean Standard Mean Standard
deviation deviation
0-6 months 334.4 247 287.4 229 0.0576*
6-12 months 313.6 17.8 267.3 10.8 0.0592*
0-12 months 302.7 11.5 353.9 10.2 0.189

* statistically significant differences.

Increased retention force, support, and stability
given by attachments within the implant fixture decrease
the frequency of alveolar ridge resorption and optimize
prosthetic clinical outcomes; there are several studies
that support this perspective.

Single implant-retained overdentures did not
differ from those retained by two implants in terms
of patient overall comfort and satisfaction, but had
the advantage of lower cost and shorter treatment
duration [20]. At denture insertion and till 6-month
follow-up, Group | (locator) showed higher statistically
significant values of peri-implant bone (1% follow-up
period) than that revealed in Group Il (Retention
Silicone), and that was due to the highly noticeable
resiliency and cushioning effect of retention silicone
which worked on distribution of stresses evenly on the
ridge. Conversely, in the 2™ follow, retention silicone
showed a statistically significant higher value of peri-
implant bone loss than the locator, which was attributed
to the reduced efficiency of retention silicone, which
should be periodically applied.

Both groups revealed a significant decrease
in the amount of peri-implant bone as well as in the
posterior molar area distal to the implant during
the overall follow-up period. According to Cochran
[21], the first 6 months after surgery are the most
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