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Abstract

Objective: To evaluate the effect of using Locator versus O-ring attachments on peri-
implant bone loss related to hybrid implants retaining mandibular complete dentures.

Materials and Methods: Fourteen completely edentulous male patients were randomly
divided into two groups, the first group received mandibular overdenture retained with three
hybrid implants (2.9 mm.- 12 mm.) as one unit with Locator attachments and the second
group received mandibular overdenture retained with three of the same implant type as one
unit with ball and socket attachments. Cone Beam Computed Tomography (CBCT) was
used to evaluate peri-implants bone height for each patient at the time of loading, after 6
months and after 12 months of loading implants. The difference in the amount of bone loss
during the follow up periods and the difference in bone loss between the two groups were
measured and statistically analyzed.

Results: It was found that there is no significant difference in peri-implants bone
resorption with the use of Locator attachments or with ball and socket.

Conclusion: It can be concluded that both attachments have comparable effect on peri-
implants bone resorption.
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Introduction

Edentulism is a multifactorial outcome that
results from various combinations of cultural
and attitudinal determinants, and to treatment
previously received. The state of complete
edentulism represents a compromise in the
masticatory  system integrity accompanied
by adverse functional and cosmetic sequelae.
Individual perception of the edentulous state

may range from little inconvenience to feelings of
sever handicap. Depending on the shape of the

residual ridge, some conventional dentures may
be unstable or inadequately retained, which will
affect the patient satisfaction with the functional
results of the treatment®.

The use of entirely implant supported
prosthesis result in considerable delay in the
resorption process of the posterior mandibular
ridge and may even contribute to increase in the
amount of posterior bone height even when no
posterior implants are inserted®.

Mini implants were cleared by the FDA for long
term intra-bony applications, as a result of their
clinical success. Numerous surveys, testimonials,
research projects and satisfied dentists agree
with successful survival rate of 91% to 97%®.

After a while some implant companies
recognized the risk of fracture of mini implants
in situations of minimal bone presence, and
manufactured implants of smaller diameter than
conventional but larger than mini implants, which
were commercially known as narrow diameter
implants with a diameter < 3.5 mm.®

Narrow diameter implants are widely used
now due to their many advantages which include
reduced bleeding, less postoperative discomfort,
shortened healing time and immediate loading
protocol®. Sendax®, also stated that these
implants could serve as a low-cost alternative
implant in edentulous ridges for definitive
prosthodontic treatment.
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They can be used satisfactorily in areas with
compromised bone without the need for more
advanced surgical procedures to reconstruct the
bony ridge as it is needed in case of conventional
diameter implants®™. Hybrid versus mini-implants
has the advantage of the possibility to use a
decreased number of implants, for example in the
mandibular prosthesis 2 hybrid implants can be
used instead of 4 mini-implants®.

Disadvantages of hybrid implants include
loosening, deformation, and fracture during
treatment and at removal because their diameters
are small. In general most disadvantages are
a result of poor planning or inexperienced
practitioners®,

Implants are considered acceptable abutments
in conjunction to attachments for efficient retention
of the overdentures”. Choosing the type of
attachment depends on many factors, including
available space, necessity for maintenance,
spare parts availability and their ease of change,
distribution of force to the supporting structures
and the level of retention required".

The O-ring attachment system is a resilient
attachment for overdentures, its dynamic
movement allows one of the most resilient or
mobile types of attachments because it allows
motion in six different directions!™. The O-ring
system is particularly suitable for immediate
loading because of its shock absorption
capacity?.

Another type of resilient stud attachment that
may also be used with overdentures is the Locator
system. The Locator is a relatively newer clinical
alternative to the established attachments that
was introduced in 2001. This attachment is self-
aligning and has a characteristic feature which is
the unique dual retention with combined internal
and external retentive features4 19,

Locator attachments are available in different
vertical heights from 2mm to 6mm. They are
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resilient, retentive and durable. In addition, repair
and replacement are easy and fast!® ', The
Locator attachment system has the lowest profile
of all attachments allowing the clinician to use itin
areas of restricted vertical space, and is versatile
up to 20° of divergence between two implants(®.

Materials and Methods

Fourteen completely edentulous male patients
were selected.

Patients were randomly divided into two equal
groups:

Group (I): seven patients were rehabilitated
with three, one piece implants retained mandibular
overdentures with Locator attachments of 2.9
mm. diameter and 12 mm. length.

Group (ll): seven patients were rehabilitated
with three, one piece implants retained mandibular
overdentures with O-ring attachments of 2.9 mm.
diameter and 12 mm. length.

Pre-surgical procedures and patients preparations

Cone beam computed tomography (CBCT)
was done for each patient in the presence of a
radiographic stent to measure the bone length
and width at the sites of a three gutta percha
cones corresponding to jaw regions where it is
planned for placement of the three implants.

Each patient was delivered his new denture
one month before surgery. The occlusal scheme
used was the medial positioned lingualized
scheme of occlusion.

Surgical procedures

Flapless surgical technique was conducted for
implants placement.

A punch instrument was used to remove soft
tissues at the predetermined sites of implants
placement, through the openings of the surgical
stent.
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Initial point of entry was conducted to penetrate
the cortical plate of bone, with the initial drill at a
speed of 1200 rpm.

A pilot drill was used to drill into the cancellous
bone under slow parallel rotation with up and
down movements.

A hybrid one piece implant was retrieved from
the sterile package and inserted directly into the
prepared osteotomy.

The ratchet was used to apply slight apical
pressure and rotation by slow back and forth
movements. Torque was limited to 35-40 N-cm
using the torque wrench for insertion of the im-
plant in position till only the male part of the at-
tachment is shown above the mucosal level

fig.(1).

FIG. 1. Three hybrid implants with Locator attachments

Loading protocol

Loading of the implants was performed after
two weeks of the surgery.

The plastic spacer was placed on the
attachment before the positioning of the metal
housing on it.

Pink auto polymerized acrylic resin material
was used to pick up the housings in the fitting
surface of the denture. The patient was asked to
close his jaws together in centric position until the
acrylic material was completely set.
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The plastic processing caps of Locator
attachments within their metal housing were
used during the pick-up procedure, then after
finishing and polishing of the auto-polymerizing
acrylic resin the processing caps were removed
and replaced with the retentive plastic caps into
the metal housing by the use of Locator core tool.

Radiographic bone assessment

A cone beam computed tomography (CBCT)
was conducted for each patient on the mandible
while he was wearing his denture three times,
at the time of loading, after six months and after
twelve months of loading. Marginal bone height
change around the implants was evaluated using
the machine software.

Results

I. The effect of time on the peri-implants
bone heights in both groups:

The mean values of bone height at all aspects
surrounding the implants decreased from each
follow-up period to the next. The bony changes at
the first follow up period were found statistically
significantly higher than bone changes at the
second follow up period.

Mean values related to group Il showed that
the amount of bone height decreased from each
follow-up period to the next. Bone changes at
the first follow up period were found statistically
significantly higher than bone changes at the
second follow up period.

Il. Effect of different treatment modalities on
the peri-implants bone height changes:

The mean value of the peri-implants bone
height changes, for the two different treatment
modalities (groups) during the follow-up intervals
were evaluated.

Mean value of the peri-implants bone changes
in the two different groups revealed that the peri-
implants bone loss was slightly higher in group
Il, than in group I, but there was no statistically
significant difference between the bone loss in
the two groups table (1).

lll. Effect of time on mesial and distal peri-im-
plants bone changes of the two peripheral
implants in each group:

The mean value of the amount of bone height
changes mesially and distally around the two
peripheral implants in each group were evaluated.

Table (1) mean, standard deviation and P value of the peri-implants bone changes in both groups showing

no significant differen

Bone change around implants
Time intervals Groups Number Mean Std. Deviation P value
Group | 7 0.5362 0.19469
Base line — 6 months 0.57
Group Il 7 0.5952 0.18361
Group | 7 0.2981 0.07164
6 — 12 months 0.938
Group Il 7 0.2948 0.08565
Group | 7 0.8343 0.24557
Base line - 12 months 0.651
Group Il 7 0.8900 0.20164

Paired T test

Ain S.D.J.
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Mean value in the mesial and distal peri-
implants aspects during the time interval between
the follow up periods related to group | showed
that the mesial bone resorption was significantly
greater than the distal bone resorption on all the
follow up intervals and on the whole period of the
study.

Also the mesial bone resorption was
significantly greater than the distal bone
resorption on all the follow up intervals and on
the whole period of the study in group Il.

IV. Effect of different treatments on mesial
and distal peri-implant bone level:

The mean value for each of the mesial and
distal peri-implants bone level changes for the
two different treatment modalities (groups) during
the two follow-up intervals were evaluated.

The distal peri-implants bone loss was slightly
higher in group Il, than in group I, but there was
no statistically significant difference.

The mesial peri-implants bone loss was
slightly higher in group Il, than in group I, but
there was no statistically significant difference
between them.

Discussion

Only males were included because females
show high prevalence of post-menopausal
osteoporosis, that may affect the metabolism of
bone and osseointegration (9.

Exclusion of uncontrolled diabetic patients
was conducted because patients having diabetes
represent a risky condition. Hyperglycemia may
affect the surgical procedure causing delayed
healing, unstable ossteointegration, alterations in
bone metabolism and infections®@®.

As smoking was reported as a significant
risk factor for failure of implant therapy, therefor
smokers were excluded from this study, specially
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those in association with poor oral hygiene®".

The medial positioned lingualized occlusal
scheme was chosen to be applied to the patient’s
dentures because it allows the occlusal forces
to be directed at the implant center through its
long axis, thus allowing for more even stress
distribution. It stabilizes the maxillary denture
by directing the stresses closer to the maxillary
residual ridge which is the primary stress bearing
area in the maxilla®?,

In this study hybrid implants were used
because they solve the problem of narrow ridge
size @9,

The choice of one unit implants has an
advantage of providing a gap free connection
(bacteria proof), therefore has a protection
function of the peri-implant soft tissue which
allows the establishment of a tissue collar
overlapping the bone implant interface®@4.

Three hybrid implants were used rather than
two conventional implants because they may
decrease applied implant moments in half and
bone reaction forces by two thirds®?.

An association was detected between the
diameter of the implant and complications. Loss
of osseointegration was associated with wider
implants and thinner implants were prone to more
infectious complications®".

Flapless surgical protocol was used because
it avoids all the disadvantages of the surgical
procedures, more comfortable to the patients,
allows shorter healing time and doesn’t
cause bone resorption normally following the
conventional surgeries®®,

Early loading protocol was followed as
it affords the patient many benefits such as
shortened treatment phase, early rehabilitation,
and superior esthetics. This protocol benefits
from the primary stability gained during implant
insertion®®,
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O-ring attachment was used because it has
a range of different retention strengths®??. The
corresponding cap of an O-ring incorporated
into the denture base, not only reduces shock,
pressure and torque but also simple and saves
time®@").

Locator system is resilient, retentive, and
durable, and have some built-in angulation com-
pensation. In addition, its repair and replacement
are easy and fast. Locator attachment was found
more advantageous to ball system, regarding the
rate of complications in clinical practice®®.

The resilient attachments were used as they
are particularly suitable for immediate loading
because of their shock absorption capacity®.

CBCT is more precise than any other technique
in measuring peri-implant bone level because
it allows three dimensional evaluation of the
mandible providing very detailed image, with high
contrast and resolution without overlapping@®.

The results of this study revealed that the
implants with both types of attachments O-ring
and Locator fulfiled the criteria of implant
success as indicated by clinical examination and
the amount of bone loss measured by the CBCT
software.

In this study there was a decrease in all aspects
of peri-implants bone levels in both groups related
to time. It may be due to surgical trauma, bone
remodeling after implant placement, or they may
be related to stresses acting on peri-implants
bone, occlusal forces with axial and transverse
components, or it may be an early manifestation
of wound healing( 3",

Mean peri-implants bone loss in group | treated
with Locator attachments through the whole year
of the study was considered acceptable. This is in
agreement with Misch®? who stated that marginal
bone loss around implants up to 2 mm. in the first
year after placing the fixture is considered as an
accepted amount. That is further supported by
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Bratu et al.®? and Payne et al.®® and many other
studies® %9,

There was no statistically significant difference
between the effect of both attachments on the
peri-implant bone resorption. This could be
explained by the fact that both attachments are
resilient. However, the dual retention of Locator
attachment may be responsible for transferring
more moment loads to the implants thus bone
loss was nearly equal to that occurred with ball
and socket. Ma et al®® investigation was in line
with this study findings.

Both types of attachments were found clinically
satisfying and acceptable as an implant retained
overdenture attachment. Cakarer et al.?® found
that Locator system showed superior clinical
results than the ball and the bar attachments. But
Kleis et al.("" stated that Locator system showed
a higher rate of maintenance than the ball
attachments. Another clinical study reported that
there were no differences between ball or Locator
attachment for any items of satisfaction evaluated
and neither attachment had a significant patient
preference®.

Peri-implant bone resorption following
insertion of implants is more accentuated in
the first 6 months after surgery, then it slowly
decreases until stable levels are reached after
five years®®®. This statement is in agreement
with what was resulted in this study in which the
amount of peri-implant bone loss at the first 6
months was more than the amount of bone loss
that occurred on the second 6 months of the
study in both groups.

The results of this study revealed that there
is more bone resorption mesially than distally in
the peri-implants bone level on both peripheral
implants. It was found that there is significant
difference between mesial and distal bone
resorption in both groups. Mesial peri-implant
bone resorption was more than distal“® 4" which
is in line with this study. This is in agreement with
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Celik and Uludag“? who found that placement of
more than 2 implants in the inter-foraminal region
may create an angular relationship between the
implants instead of a straight line relationship.

Conclusion

Within the limitations of this study, it could be
concluded that:

Peri-implant bone resorption of hybrid implants
with either Locator or ball and socket attachments
had no significant difference throughout the
whole study. Mesial aspect bone resorption was
significantly greater than distal aspect with both
types of attachments.
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