EGYPTIAN VOL. 66, 611:622, JANUARY, 2020

PRINT ISSN 0070-9484 - ONLINE ISSN 2090-2360

FIXED PROSTHODONTICS, DENTAL MATERIALS, CONSERVATIVE DENTISTRY AND ENDODONTICS

eda-egypt.org 109/2001 10.21608/ed].2020.79134

BAR VERSUS LOCATOR ATTACHMENTS FOR MAXILLARY IMPLANT
OVERDENTURES OPPOSED BY IMPLANT SUPPORTED MANDIBULAR
OVERDENTURES. CLINICAL AND RADIOGRAPHIC EVALUATION
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ABSTRACT

Purpose: The aim of this short-term clinical trial was to evaluate clinical and radiographic
outcomes of Bar and Locator attachments used to retain maxillary implant overdentures opposed
by implant supported mandibular overdentures.

Material and methods: Ten patients wearing conventional maxillary denture and implant
supported mandibular overdentures received 4 implants in the maxillary arch using 2 stage surgical
approach. Six months later maxillary overdentures were connected to the implants with locator
(group 1) or bar (group 2) attachments. Plaque index, bleeding index, probing depth, implant
stability, and marginal bone loss (using Cone beam computerized tomography) were evaluated at
time of overdenture delivery, 6 months and 12 months later.

Results: Plaque and gingival indices increased significantly with time in bar group only. Bar
overdentures recorded significant higher plaque and gingival scores than locator overdentures. No
significant difference in pocket depth and implant stability was noted between time intervals or
groups. Total marginal bone loss for locator group was significantly higher than bar group after
6 and 12 months. For both groups, marginal bone loss around canine implants was significantly
higher than bone loss around premolar implants

Conclusion: Within the limits of this study, it could be concluded that both locator and bar
retained maxillary overdentures are successful treatment options for patients complaining from
instability of maxillary dentures opposed by implant retained mandibular denture. However, locator
attachments are advantageous in terms of peri-implant soft tissue health and bar attachments are

advantageous regarding peri-implant alveolar bone preservation.
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INTRODUCTION

Edentulous patients with maxillary complete
denture and mandibular implant supported over-
dentures often subjected to degeneration changes in
the maxillary edentulous arch similar to that ob-
served with the traditional combination syndrome
when maxillary conventional dentures are opposed
by natural teeth in the anterior mandibular region'.
These changes include ill fitted maxillary denture,
heavy anterior occlusal pressure, maxillary bone re-
sorption and flappiness®?, fibrous downward growth
of maxillary tuberosities, palatal mucosal prolifera-
tion, epulis fissuratum, bone resorption in posterior
mandible and occlusal discrepancies '+, Preven-
tion of anterior occlusal pressure, and support and
stabilization of the maxillary dentures with implants
are mandatory in elimination of these atrophic
changes’.

Implant supported maxillary overdentures are
effective treatment options for patients complain-
ing from in sufficient retention and stability of con-
ventional maxillary dentures®. Such overdentures
provide proper phonetics, adequate restoration of
alveolar bone loss and lip support, good aesthetics
and hygiene access that is not possible with a fixed
maxillary prosthesis’. Compared to mandibular im-
plant overdentures, maxillary implant overdentures
often compromised by the reduced bone quality and
volume, increased biomechanical forces resulted
from labial and buccal implant angulation due to
inclination of alveolar bone of premaxilla'® !, and
increased crown height space that increase vertical
cantilevers and moment loads >3,

The number, position, parallelism of the implants
as well as selection of attachment type potentially
affect the success rate of maxillary implants sup-
porting overdentures®'°. Several attachments can be
used to retain overdentures to the implants such as
splinted (bar/clip) or non-splinted (stud and mag-
netic) attachments 8. Bar attachments distribute load
between the implants, can be used with divergent
implants'*, had reduced rate of prosthetic compli-
cations' and provide horizontal stability when the
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ridge is resorbed'®. The Locator attachment is a self-
aligning, have internal and external flange retention
with different values of retention (colour coded), !’
provide increased retention and stability'®, and can
be used with decreased interarch space to reduce
denture base fracture thanks to their low profile”.
Locators also can be used with angulated individual
implants up to 40° * without problems and can be
easily replaced when retention is lost?!.

Reviewing the literature, the evaluation of max-
illary implants overdentures with different types of
attachments opposed by mandibular implant sup-
ported overdentures are relatively scarce??? and not
evaluate the effect of opposing dentition on implant
survival rate. Therefore, the aim of this study was
to evaluate clinical and radiographic tissue health
around bar and Locator attachments for maxillary
implant overdentures opposed by implant supported
mandibular overdentures. The null hypothesis was
that there will be no significant difference in these
outcomes between both attachments

MATERIALS AND METHODS

Ten participants (5 males and 5 females, age
ranged from 55 to 65 years) wearing a maxillary
traditional conventional denture opposing with
mandibular ball retained implant overdentures who
participated in a previous study3 were selected for
the current study (fig 1). The participants regularly
attended at the clinic of Prosthodontic Department
for follow up, managing of prosthetic complica-
tions, adjustment of the retention of ball attach-
ments and adjustment of occlusion. The selected
participants had the following inclusion criteria: 1)
All patients were complaining about the retention
and stability of maxillary conventional denture and
showed clear preference for an implant supported
restoration. 2) All patients had sufficient residual
alveolar bone height and width (quantity) and qual-
ity anterior to maxillary sinus of the maxilla, this
was verified by a diagnostic preoperative cone beam
computerized tomography. 3) All patients had suf-
ficient restorative space of at least 15 mm from the
mucosa covering the crest of the maxillary residual
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ridge to proposed occlusal plane to allow construc-
tion of bar attachments. Tentative jaw relation was
used to detect the restorative space. The protocol
of the study was reviewed and approved by the
Faculty of dentistry Bani-suef university research
Ethics committee (Approved number #FDBSU-
REC/09062019/SA.The following patients were
excluded; 1) individuals with systemic diseases re-
lated to bone resorption (e.g.; uncontrolled diabetics
or osteoporosis), 2) Patients who had head and neck
chemotherapy or radiation therapy, 3) Patient with
harmful habits as smoking, clenching and bruxism,
and 4) Uncooperative participants. All patients were
informed about treatment line, then a written con-
sent was signed by all patients. The study protocol
was planned and done according to the ethical prin-
ciples stated in Helsinki Declaration (https://www.
wma.net).

Fig. (1) Selected patients’ criteria

A clear acrylic duplicate of the existing
maxillary denture with metal radio-opaque markers
at anticipated implant sites was constructed and
used as a radiographic template. Preoperative
examination of implant sites was performed using
panoramic radiographs to determine the relation to
maxillary sinuses. The radiographic template was
then converted to a surgical template by attaching
metal tubes at proposed implant sites. Mid crestal
incision was made and full thickness mucoperiosteal
flap was raised. Each participant received 4 implants
(Tiologic®
Germany) in the maxillary arch between the

Implants, Dentaurum, Ispringen,

maxillary sinuses (at canine and 2™ premolar areas)
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using standardized 2- stage submerged surgical
approach. the flap was closed with interrupted
sutures. Three weeks postoperatively, the patient’s
existing maxillary dentures were relieved over
implant sites and refitted to the mucosa using
a tissue conditioner. Pos operative medications
include: Antibiotics (amoxicillin and clavulanic
acid (Augmentin lgm/ twice dialy) continued
for 10 days postoperatively, Nonsteroidal anti-
inflammatory drugs, analgesics, and mouth wash
rinsing (chlorhexidine digluconate 0.2%) continued
daily for 7 days postoperatively.

After 6 months of osseointegration, implants
were exposed and healing abutments were placed.
The participants were randomly assigned into 2
groups using random numbers generated in Excel
spread sheet. Group 1: included 5 participants who
received locator retained maxillary overdentures
(fig 2). Group 2; included 5 participants who
received bar retained maxillary overdentures (fig 3).
Allocation of participants was made to ensure equal
gender distribution in each group to avoid the effect
of hormonal disorders in females and the possibility
of applying more occlusal force in males on the
measured outcomes.

Two weeks later open tray impression procedure
was started. Maxillary preliminary impression was
made with irreversible hydrocolloid material (CA
37, Cavex Holland BV, Haarlem, Netherlands) and
poured to obtain a diagnostic cast on which custom
trays were fabricated with an open area in the im-
plant region using autopolymerizing acrylic resin.
Impression transfer copings with long screws were
threaded into the implants and splinted with Du-
ralay acrylic resin ?*. After border molding of the
trays, light-body rubber base material was injected
around the impression copings and the impression
of the ridge was completed with medium body ma-
terial (Impregum, Impregum Soft; 3M Deutschland
GmbH). The implant analogues were attached to the
transfer and the final impressions were poured with
stone (ZETA, Orthodontic Stone; WhipMix. Corp,
Louisville, Ky).
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Fig. (3) Bar retained maxillary overdentures; a; in patient mouth, b, attachments in the fitting surface of the overdentures

In group 1, Locator abutments were screwed into
the implant analogues and the locator metal housings
(Tiologic®
Germany) with black processing insert were placed

Implants, Dentaurum, Ispringen,
into each locator abutment on the model. In group
2, bar abutments (Tiologic® Implants, Dentaurum,
Ispringen, Germany) were screwed into the implant
analogues and the implants were connected with a
resilient bar (OT bar multiuse®, RHEIN 83, Italy)
leaving 2 mm clearance space between the bar
and the ridge. Plastic pattern of the bar was luted
to the plastic bar abutments with sticky wax and
the assembly was sprued, invested, casted into
cobalt-chromium alloy. The bar was tried in for
passivity in patient mouth using single screw test.
A new maxillary complete denture was constructed

to occlude with existing mandibular ball retained
Record blocks
and jaw relations were recorded. Semi-anatomic
teeth (Vitapan®,Vita Zahnfabrik, Bad Sickingen,
Germany) were used and the functional masticatory
concept was a bilateral balanced occlusion. On
the models, metal housings for locators and bar
clips were fastened to locator abutments and bar
(between the implants) respectively. Maxillary

overdentures. were fabricated

dentures were processed in usual manner. For
locator overdentures, the black processing inserts
were replaced by blue nylon male inserts (light
retention, Tiologic, Dentaurum, Germany). For
bar overdentures, plastic retentive clips (Yellow,
Medium retention, RHEIN 83. Italy) were placed in
their metal housings. The new maxillary dentures
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were delivered to the patients with emphasis on oral
hygiene instructions and 3-months regular recall
visits for adjustments (of occlusion and borders)
were scheduled all over the study period

Implant related outcomes

A. Clinical outcomes

The plaque index was assessed according to
Modified plaque index® scores by using a plastic
periodontal probe run along the marginal area around
each implant. The modified plaque index scores are;
Score (0); no plaque was detected, Score (1); Plaque
recognized only by running a probe across marginal
surface area of the implant, Score (2); plaque was
identified by naked eye, Score (3); abundance of
soft material. The bleeding index was assessed
according to Modified bleeding index® scores.
Score (0); no bleeding when periodontal probe
was passed along the gingival margin, Score (1);
isolated bleeding spots, Score (2); confluent red line
of bleeding on gingival margin, Score (3); heavy or
perfuse bleeding. The pocket depth was considered
to be the distance between marginal gingiva and the
tip of the probe in millimeters. This was measured
by calibrated plastic periodontal probe. plaque and
gingival indices, and probing depths were recorded
at mid-mesial, mid-labial, mid-distal and mid
lingual aspects of each implant. Implant stability
was measured by means of resonance frequency
analysis (RFA, Osstell™; Osstell AB, Gothenburg,

Panorama
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Sweden) and expressed with ISQ measurement
scale (implant stability quotient) after attaching the
implant-specific SmartPegs to the implant 2%-%

B. Radiographic outcomes

Cone beam computerized tomography (i-CAT
device; Imaging Sciences Intl) was made at base
line, 6 months (6m), and 12 months (12m) after
maxillary denture delivery. The acquired DICOMs
files were stored on a compact disc. The marginal
bone resorption was measured at mesial, distal,
buccal and lingual surface of each implant. Using
a curve tool of the software (OnDemand3DApp
Software; CyberMed Inc), a curve was drawn to
bisect each implant from the occlusal (axial) view.
The images were reconstructed by the software to
give cross sectional image for each implant and
panoramic images for all implants. Mesial and distal
peri-implant bone resorption was measured at the
panoramic images (fig 4). Buccal and lingual bone
resorption was calculated at cross sectional images
(figd). To calculate marginal bone resorption, the
vertical distance from implant abutment junction
(point A) to the bone contact with implant (point B)
was measured to give bone level”®. Bone loss was
calculated by subtracting bone levels at 6m and
12m from bone levels at base line. The bone loss
measurement at all implants surfaces (mesial, distal,
buccal and lingual) were averaged and the mean
was subjected to statistical analysis.

Fig. (4) Measurement of mesial and distal marginal bone loss in the panoramic images
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Fig. (§) Measurement of buccal and lingual marginal bone loss
in the cross-sectional images

Statistical analysis

The data were non-parametric and violate the
normal distribution. Freidman test was used to
compare measured outcomes between observation
times followed by Wilcoxon signed ranks test
for pair wise comparisons between each 2 times.
Mann Whitney test was used to compare the
measured outcomes between the 2 groups. Mann
Whitney test was also used to compare marginal
bone loss between canine and premolar implants.
The Data was analyzed by a computer program
(SPSS v25.0; SPSS Inc). The level of significance
was adjusted at 5%.

RESULTS

Intention to treat analysis was followed. Two
implants failed in 2 patients (one belonged to
locator group, and one in bar group). Implant
failures occurred during the healing period due to
failure of osseointegration. Implant failures were
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associated with mobility and suppuration. The
failed implants were removed and the patients were
excluded from the study. All patients reported a
marked improvement in retention and stability of
their maxillary dentures as well as chewing ability.

Comparison of plaque index, gingival scores,
probing depth, implant stability, and marginal bone
resorption between groups and time intervals were
presented in table 1. Plaque and gingival indices
increased significantly with advance of time in
bar group only while locator group demonstrated
insignificant difference in plaque and gingival scores
between observation times. Multiple comparisons
between observation times showed significant
difference in plaque and gingival scores between
TO and T6 and between TO and T12 and between
T6 and T12 (table 1). Bar overdentures recorded
significant higher plaque and gingival scores than
locator overdentures after 6 months and 12 months.
No significant difference in pocket depth and
implant stability was noted between time intervals
or between groups

There was a significant difference in total
marginal bone loss (average bone loss around
mesial, distal buccal and lingual surfaces of canine
and premolar implants) between time intervals and
between groups. The total bone resorption increased
significantly after 12 months compared to six
months for both groups. Total marginal bone loss
for locator group was significantly higher than bar
group after 6 and 12 months. Comparison of total
marginal bone loss between canine and premolar
implants after 6 and 12 months were presented in
fig 6 and fig 7 respectively. For both locator and bar
groups, marginal bone loss around canine implants
was significantly higher than bone loss around
premolar implants (Mann Whitney test, p<.05)
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TABLE (1) Comparison of measured outcomes between groups and observation times
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Base line 6 months 12 months Freidman test (p value)
Plaque index
Locator group
M (min-max) 6 (.00-1.0)a .6(.00-1.0)a 1.1(.00-2.0)a 36
Bar group «
M (min-max) .5(.00-1.0)a 1.63(1.0-2.0)b 2.0(1.0-3.0)c 006
Mann-Whitney test (p value) 1.00 045% 026*
Gingival index
Locator group
M (min-max) .1(.00-1.0)a A44(.00-1.0)a .64(.00-1.0)a 65
Bar group *
M (min-max) 43(.00-1.0)a 1.1(.00-2.0)b 1.5(.00-3.0)c 037
Mann-Whitney test (p value) 35 042% 012%*
Probing depth
Locator group 1.8 +.60a 2.0+1.0a 23+13a 095
M (min-max)
Bar group 1.5+.70a 20+12a 2541 4a 078
M (min-max)
Mann-Whitney test (p value) 13 69 13
Implant stability
Locator group 633 +13a 64.8+2 0a 644 +15a 18
M (min-max)
Bar group 64.5+1.7a 65.9+2.5a 65.7 +1.8a 27
M (min-max)
Mann-Whitney test (p value) 28 35 54
Total marginal bone loss
Locator group - 1.81+.64a 2.06+.47b <001*
M (min-max)
Bar group - 1.26+.48a 1.41£.54b <001%
M (min-max)
Mann-Whitney test (p value) - <.020%* <.001%*

M: median, min: minimum, max: maximum, X: mean, SD: st deviation. Different letters in the same raw indicated a
significant difference between each 2 time intervals (Wilcoxon signed ranks test, p<.05), and same letters indicate no

significant difference *: p value significant at .05
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group

M Posterior (molar implants)
M Anterior (canine implants)
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Fig. (6) Comparison of marginal bone loss between canine
and premolar implants for both groups after 6 months.
Line connecting columns indicate significant difference
between canine and premolar implants

Mean twelve_months

Bar overdentures

group

group
B Posterior (molar implants)
Error bars: 95% Cl [l Anterior (canine |mplan(s))

Locator overdentures

.

Fig. (7) Comparison of marginal bone loss between canine and
premolar implants for both groups after 12 months.
Line connecting columns indicate significant difference
between canine and premolar implants

DISCUSSION
In the current investigation Cone bear
computerized tomography (CBCT) was used

for evaluation of marginal bone resorption as it
provides information on bone loss on buccal and
lingual aspects of the implants as well as mesial
and distal aspects due to its three-dimensional
nature. In contrast, Periapical radiography are 2
dimensional only. Moreover, CBCT, can be used
easily especially with inclined palatine vault of
the mouth without causing patient discomfort
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or gagging reflex as periapical radiographs do.
CBCT also has no magnification or distortion as
panoramic radiographs®- *. The use of CBCT in
measuring bone resorption around implants was
recommended by other investigators®-3! . However,
the disadvantages of CBCT are increased dose
than conventional radiography and metal artefacts
although it has minimal effect on measurements.*

Plaque and gingival indices increased signifi-
cantly with advance of time in bar group. Also, bar
overdentures recorded significant higher plaque and
gingival scores than locator overdentures. The in-
creased plaque accumulation under bars may be due
to the difficulty of performing adequate oral hygiene
by the patients investigated in this study and also
may be related to spaces created within the denture
base around the bar and the abutments that provide
sheltered area for plaque to accumulate *. On the
other, Locator attachments are more hygienic and
self-cleansing ?'. A similar finding was observed in
another study comparing the effect of bars and lo-
cators attachments for mandibular overdentures on
soft tissue conditions*. The authors reported that
hygienic maintenance is more complicated around
bars when compared with unsplinted locator abut-
ments. In line with our finding, Park et al. ** reported
that plaque index, gingival index and bleeding on
probing were significantly higher in the bar group
than ball group for maxillary overdentures and con-
cluded that bar attachments were more vulnerable
than the ball attachments with respect to maintain-
ing peri-implant tissue health. The reduced plaque
and bleeding scores with locators are in line with
another study in which the authors reported reduced
scores of plaque and bleeding indices with locator
retained maxillary overdentures. This may be attrib-
uted to the unsplinted nature and the smooth surface
of the locator attachments which facilitate cleaning
and oral hygiene procedures by the patients.

Although implant pocket depth increased with
time, this increase was not significant. Also, no
significant difference in pocket depth between
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groups was observed. The increased pocket depth
may be due to increased bone loss. However, the
lack of significant difference between observation
times and groups could be attributed to the gingival
recession around the implants that may occurred
later. Implant stability did not differ also between
observation times and between groups. This may be
attributed to the reduced bone quality of maxillary
bone. In line with this finding, Naert, et al. 3¢ found
no significant difference in implant stability between

splinted and free-standing implants.

The largest amount of bone resorption was
detected for locator attachments after 12 months
(2.06+.47). Also in another study, Wang et al.’’
found that marginal bone loss around implants retain
maxillary overdentures with locator attachments was
high (1.7+1.1 mm). These values are higher than
normal limit of marginal bone resorption reported
in the literature which equal 1.2 mm during the first
year®® %_ This increased bone loss necessities long
term evaluation of bone resorption with locator
retained maxillary overdentures opposed by implant
retained mandibular overdentures to detect if bone
loss will continue in a high or reduced rate. The
total bone resorption increased significantly after 12
months compared to six months for both groups. In
line with this observation, Elsyad et al. **-*' found
increased vertical bone loss after one year compared
to values at 6 months and justified the increased
bone resorption to the bone response to prosthesis
loading and bone reorganization combined with
function stresses.

Total marginal bone loss for locator group was
significantly higher than bar group after 6 and 12
months. A similar observation was noted in a recent
study?? in which the authors compared marginal bone
loss of maxillary implant overdentures retained bars
or locator attachments and found than bone loss of
locator group was higher than bar group after one year
follow up period. This may be due to stress levels in
surrounding bone tissues are significantly higher for
four-implant maxillary overdentures with a solitary
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attachment system compared to a bar system*?. The
splinting of the implants by bars provide greater
surface area and prevent implant micromotions®.
The clips transmit the load indirectly to the implants
through the bar while the unsplinted locators
transmit to the implants directly. These forces are
aggravated by implant disparallelism existed in the
anterior region of the maxilla due to inclination of
the alveolar bone of premaxilla. Therefore, implants
are usually inclined labially. The implant inclination
is not a problem with bar attachments. In contrast
with locators, the external and internal flanges of
the nylon components behave like guiding planes
which restrict lateral movement of the prosthesis
and may transmit moment loads to the implants
during denture insertion and removal**6. Another
explanation may be due to Locator attachments
were associated with high retention and stability
after wear simulation with minimal retention loss
compared to bar attachments for maxillary implant
overdentures*’. The increased retention of locator
attachments may transfer increased stresses to the
implants and thereby contribute to increased bone
loss.

For both locator and bar groups in this study,
marginal bone loss around canine implants was sig-
nificantly higher than bone loss around premolar
implants. This could be attributed to the increased
masticatory load on the canine implants compared
to premolar ones. It is widely accepted that inter-
foraminal implants supporting mandibular overden-
tures creates a biomechanical situation similar to
that of natural anterior teeth complicated with Com-
bination syndrome*°. Therefore, progressive tilting
and settling of the mandibular overdenture under
masticatory forces occurs. The high retention and
stability of mandibular overdentures obtained with
ball attachments improve masticatory function and
increase bite forces. Therefore, the patients posture
their mandibles forward to take advantage of the oc-
clusal forces generated?. This will transmit high oc-
clusal forces to the anterior (canine implants) com-
pared to premolar implants*®.
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The limitations of the study included the small
sample size, the short evaluation period, the lack of
evaluation of measurement of patient satisfaction
with the 2 tested attachments. Therefore, long term
randomized trials with sufficient sample size are
still needed.

CONCLUSION

Within the limits of this study, it could be con-
cluded that both locator and bar retained maxillary
overdentures are successful treatment options for
patients complaining from instability of maxillary
dentures opposed by implant retained mandibular
denture. However, locator attachments are advanta-
geous in terms of peri-implant soft tissue health and
bar attachments are advantageous regarding peri-
implant alveolar bone preservation.
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