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INTRODUCTION                                                                 

The increased demands of mandibular implant 
overdenture treatment, encouraged the clinician to 
consider it as the quality of standard care for the edentulous 
patients[1, 2]. However implant over denture may be 
hindered by deficient bone volume in the planned position. 
The available literature has mainly focused on ridge 
augmentation in the maxillary bone and few studies have 
been performed on the adequacy of these materials in bone 
grafts for augmentation of the mandible.

Autogenous bone was used for many decades in ridge 
augmentation procedures and still stated as the gold 
standard. Intra-oral sites have the advantage of similar 
structure, convenient access, as well use of one operative 
site. It shows less morbidity when compared to extra-oral 
graft sites which requires general anesthesia and skin 
incisions with use of two operative sites instead of one[3]. 
Unfortunately, limited volume of intra-oral graft sites 
hinders this option in many cases. A mixture of autologous 
and inorganic bovine bone covered with bio absorbable 
membranes is one of recommended techniques to overcome 

limited donor site volume (mainly in horizontal deficiency 
correction)[4, 5]. Rate of resorption of grafted bone is 
debatable point with many contributing factors including 
type of the graft, timing of implant insertion, anatomical 
site as well as prosthetic technique adopted[6].

The choice of attachment system depends on the amount 
of retention needed, arch form (especially after being 
modified), patient expectation, cost, and load distribution 
to the implants and their surrounding tissue[7, 8].

The rehabilitation of the edentulous arch requires a 
certain amount of vertical space between the opposing 
arches to ensure adequate restorative material thickness, 
space for the retentive elements, esthetics, and cleansability. 
The required inter-arch space needed for an implant-
retained overdenture measured from the implant shoulder 
to the incisal edge is approximately 12 to14 mm. Two to 
3 millimeters of soft tissue thickness is generally present 
above the implant[9]. It was often claimed that resilient 
retention mechanisms for overdenture stabilization should 
be used to distribute tissue and implant support[10].

ABSTRACT
Purpose: Mandibular implant assisted overdentures have been considered as satisfactory treatment plan of mandibular edentulism  
and might be hindered by limited bone height and or width in interforaminal region which necessitate implementation of bone 
grafts. However, bone graft resorption is expected after loading where the design of retention system could influence resorption 
rate. So the objective of this study is to assess the effect of using retention sil versus PEEK matrix as a retention system of 
overdenture on supporting bone of augmented anterior mandible.
Material and Methods: Fourteen patients were randomly assigned into two groups after being subjected to anterior mandibular 
bone grafting and implant insertion., for group I patients. Implants were loaded by mandibular overdentures using the OLS 
attachments system (PEEK female) and for group II implants were loaded using silicone matrix (Retention Sil 400) over the 
locator abutments with its dual retention mechanism. Implant stability was assessed using (osstell). Peri-implant bone loss was 
radiographically assessed after loading (at 6 months and 1 year intervals).
Results: There was no significant increase in implant stability between the two groups. However, group II presents significantly 
lower bone loss one year after loading (p ≤ 0.01) than group I.
Conclusion: It could be concluded that resilient matrix (retention sil) for locator attachment induce less bone resorption than 
peek matrix in anterior grafted mandibular bone.



37

Nawar et al .

In different height mucosa thicknesses, locator 
attachment distributed the load better in comparison to 
ball attachment of the implant and its surrounding tissue, 
whereas the ball attachment did not[11].

Recently, Poly Ether Ether Ketone (PEEK) material 
was introduced as a great development in prosthetic 
and implant dentistry due to its good mechanical and 
physical properties. In comparison to metal,as it replaces 
metallic alloy in prosthetic dentistry as in bar attachment, 
as reinforcement of dentures ,and as partial denture 
framework and used in manufacturing attachments. PEEK 
has shown acceptable flexibility with high mechanical 
resistance to wear and high tensile, fatigue and flexural 
strength. PEEK is used to produce high-quality plastic 
parts that are thermo-stable and both electrically and 
thermally insulating. It also possess low specific mass, 
elasticity similar to the one of bone and this property is the 
most beneficial one in prosthetic dentistry, and an almost 
non-existent material fatigue[12, 13].

When an attachment system with double retention 
setting is used, like the Locator, it is recommended to use 
soft acrylic or silicone material as matrices during osseo-
integration. In this regard, silicone materials with different 
retention levels were developed, such as Retention. Sil 
(Bredent) that has 3 options according to the detachment 
force desired (200, 400, 600 gf)[14].

So the purpose of this study is to assess the effect of using 
retention sil versus PEEK as matrix for locator attachment 
as a retention system of overdenture on supporting bone of 
augmented anterior mandible (deficient width).

MATERIALS AND METHODS                                                                  

Participants
Fourteen edentulous patients indicated for implant 

supported mandibular over-denture were included 
in the study. Cases included from outpatient clinic 
of Prosthodontics Department, Faculty of Dentistry, 
Ain Shams University (2018 - 2020). Patients were 
clinically examined (age ranged between 50 and 65 
years). Evaluation of implant potential sites and suitable 
size and length were performed using cone beam 
computerized tomography (CBCT). Cases included are 
those presented with horizontal ridge deficiency (thin wiry                                                                    
ridge 3 - 4 mm).

After the patients were informed about the line of 
treatment and the need for frequent recalls throughout 
the total period of the research, they all signed a written 
consent. Patients were included in the study, provided 

that they fulfilled the following criteria: healthy mucosa, 
complete edentulism for at least 1 year and having 
defecient bone in proposed implant site. Exclusion criteria 
included one or more of the following conditions: diabetes, 
smoking, osteoporosis, immune deficiency, radiotherapy to 
the head and neck region and anticoagulant therapy.

Patients grouping:
Patients were  admitted for bone grafting (autogenous 

alloplastic composite) and implant insertion then randomly 
assigned using random number generator and checker 
into (* www. psychicscience.org/random.aspx) two equal 
groups.

Group I: Implants were loaded by mandibular 
overdentures using the OLS attachments system ( PEEK 
female).

Group II: Implants were loaded using silicone matrix 
(Retention Sil 400) over the locator abutments.

Surgical procedure:

A- Bone augmentation and Implant insertion:

Bone augmentation procedure and implant insertion 
was performed under local anesthesia bilateral Inferior 
alveolar nerve block (IANB). Autologous bone was 
harvested from the same surgical site (alveolar bone) 
where full mucoperiosteum flap reflected extending from 
first molar region of one side to the first molar region of 
the other side with carful dissection of mental nerves. A 
prefabricated bone reduction template was secured in 
place using three pins; after that crestal part of alveolus 
was resected as preplanned using piezoelectric micro 
saw then the bone reduction template was removed. The 
resected bone milled using manual mill into small particles 
and mixed with bovine hydroxyapatite (bioss geistlich). 
Bone supported sterolithographic surgical guide fixed                                 
using 3 pins. Implant site drilling was performed using 
sequential drills with increasing diameters. The guide was 
used to place two parallel implants in interforaminal region 
of sizes 3.7 x 10 mm (Osteoseal dental implants, California, 
USA). Bone supported guide was removed and the graft 
mixer was used for ridge augmentation buccal around the 
placed implants. Finally a pericardium membrane (Jason 
membrane Botiss Company) was fixed using two tacs (to 
cover and protect the graft). Mucoperiosteum flap was 
carefully repositioned and sutured in place using 4 (0) 
vicryl Figure (1). Post-operative medications including 
antibiotic and analgesics were prescribed as well as oral 
hygiene measure instructions.
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Figure 1: Upper left, flap reflected and bone reduction template secured. Upper right, crestal bone resected using piezoelectric 
micro saw. Lower left, the resected bone milled and mixed with bovine hydroxyapatite. Lower right, the graft mixer was used for 
ridge augmentation and a pericardium membrane was fixed using two tacs.

the peek matrix  inside   were picked up intraorally under 
occluding force to the fitting surface of mandibular denture 
with duralay . After the duralay was cured, the denture was 
removed and the processing inserts were discarded. The 
excess acrylic was removed, and the denture was polished 
before changing to the final retention insert. The patients 
were prescribed a soft diet. After this period, they were 
asked not to brush the operated areas and to rinse instead 
with 0 - 12 % chlorhexidine mouthwash three times per 
day for 14 days. At the post-operative visits, occlusion was 
checked as well as the need for any prosthetic adjustments 
(Figure 3).

Prosthetic procedures:
After 6 months, to assure graft consolidation and 

implant Osseo integration, removal of cover screws 
were done and placement of smart peg for assessment of 
stability was done using osstell (Figure 2). All patients first 
received new complete conventional dentures constructed 
with bilateral balanced occlusal scheme and allowed to 
wear it 2 weeks before second stage of surgery (implant 
uncoverage) and attachment of locator.

Recesses were prepared in the fitting surface of the new 
mandibular denture. For group I: the metal housings with 

                                Figure 2: Attaching smart peg and using osstell to measure implant stability.



39

Nawar et al .

                                                         Figure 3: Picking up of ols attachments.

mouth under occluding force, after the material sitting the 
denture was removed and the excess was trimmed. As per 
the manufacture instruction,the retention sil is a silicone 
matrix so the whole denture should be relined to prevent 
fulcrum action around the two implant ,while in group I 
the pick up was done using duralay which after setting has 
no resiliency ,the same as the fitting surface of the whole 
denture. In the current study we aimed to compare the 
effect of 2 anchoraging systems on the graft survivability 
(Figure 4).

For group II retention –sil was used which is silicone 
with very high tensile strength, it is perfectly suited to ensure 
a resilient position of the denture; and a good guidance 
of the denture. Then the recess prepared opposite to the 
implant was filled with retention-sil. This combination 
provides high level of patient comfort while eating and 
chewing and avoids changes to the position of the denture. 
After the prepared recess in the denture was conditioned 
with Multi-Sil liquid, retention sil (Bredent medical 
Germany) is filled up to the top and seated in the patient 

                                                   Figure 4: Retention sil is used as a matrix for locator.
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Follow-up and assessment:
All patients were clinically assessed at regular follow 

up intervals (every 3 months). Follow-up included in a 
plaque control protocol, checking occlusion as well as 
the need for any prosthetic adjustments. Implant stability 
was assessed during the second phase of surgery and six 
months post-loading using resonance frequency analysis 
(osstell). A cone beam computed tomography (CBCT) 
was conducted for each patient on the mandible (while 
wearing the denture) at the time of loading (6 months 
after the grafting), six months and 12 months of loading. 
Each patient was seated on the machine chair in an upright 
position with his back rested against the backrest.

Marginal bone height change around the implants was 
evaluated using the linear measurement software system 
supplied with the CBCT radiographs. The bone height 
was measured by measuring the distance from the alveolar 
crest to the implant apex. Two horizontal lines one at the 
alveolar bone crest and the other at the implant apex were 
drawn; the software then automatically gives the amount 
of linear measurements in millimeters on the screen 
between the two lines. Then the difference in bone height 
was calculated by subtraction. This was done on the four 
surfaces (labial, lingual, mesial and distal) and average was 
taken (Figure 5).

Figure 5: CBCT of case no 1 (six months post-operative) used for 
assessment of crestal bone loss.The bone height was measured by 
measuring the distance from the alveolar crest to the implant apex. Two 
horizontal lines one at the alveolar bone crest and the other at the implant 
apex were drawn.

Statistical methodology:
Collected data tabulated and analyzed including 

stability measurements and alveolar bone loss. Statistical 
analysis was performed by Microsoft Office 2013 
(Excel) and Statistical Package for Social Science 
(SPSS) version 20. The significant level was set                                                                                                               
at P ≤ 0.05. Kolmogorov-Smirnova and Shapiro-Wilk tests 

were used to assess data normality. Data were assumed 
normally distributed. Independent t-test was done to test 
significance of difference in bone loss around the two 
implants. Paired T-test was used to assess the effect of 
time.

RESULTS                                                                          

A total of 28 implants have been placed in fourteen 
patients. All patients recovered surgical procedure 
without major complications. Mean bone graft                                                                                                              
volume (2 +/- 0.5 cc). At the loading time (6 months post-
operative) Implant stability was (55.57 +/ - 8.2) in group 
I which significantly increased six months after loading 
(73.43) (Table 1). Stability at loading time in group II was 
(62 +/ - 7.3) which signifacntly increased after six months 
of loading (75.29) (Table 2). The increase in implant 
stability after six months of loading was higher in group 
I however, this difference was statistically insignificant 
(Table 3).

Table 1: Comparison between Osstell (ISQ) readings during 
follow-up period among group I:

F o l l o w - u p 
periods

N Mean SD t stat p-value Significance

6 months post-
operative

7 55.57 8.02

9.55 ≤ 0.01 HS
6 months post-
loading

7 73.43 6.74

Table 2: Comparison between Osstell (ISQ) readings during 
follow-up period among group II:

F o l l o w - u p 
periods

N Mean SD t stat p-value Significance

6 months post-
operative

7 62 7.37

6.39 ≤ 0.01 HS
6 months post-
loading

7 75.29 7.36

Table 3: Comparison between group I and group II regarding 
change in Osstell (ISQ) readings along follow-up period:

Group N Mean SD t-state P value Significance

Group I 7 17.8 4.5
1.64 > 0.05 NS

Group II 7 13.2 5.3

Bone height measurements:

Bone loss in the first six months:
Upon comparing crestal bone loss around implants 

between groups results reveals comparable nonsignificant 
bone loss around implant in the first six months (Table 4). 
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Table 4: Comparison between group I and group II regarding 
change in bone height in the first six months of the follow-up 
period:

Group N Mean SD t-state P value Significance

Group I 7 0.414 0.11
0.86 > 0.05 NS

Group II 7 0.36 0.09

Bone loss after one year of implant loading:

Group I:
Upon comparing crestal bone loss around implants in 

group I as measured at loading time (0.414 +/ - 0.1) with 
bone loss one year after loading (0.89 +/ - 0.12), there was 
significant difference Table (5).

Table 5: Comparison between the change in bone height in the 
first 6 months and one year after implant loading among group I:

F o l l o w - u p 
periods

N Mean SD t-state P value Significance

Bone loss till 6 m 
post-operative

7 0.414

11.01 ≤ 0.01 HS
Bone loss till one 
year after loading

7 0.89

Group II:
When comparing crestal bone loss around implants in 

group II  at loading time  (0.36 +/ - 0.09) with bone loss 
one year after loading (0.65 +/ - 0.1), there was significant 
difference Table (6).

Table 6: Comparison between the change in bone height till 6 
months and one year after implant loading among group II:

F o l l o w - u p 
periods

N Mean SD t-state P value Significance

Bone loss  
till 6 m post-
operative

7 0.36 0.09

6.6 ≤ 0.01 HS
Bone loss  till 
one year after 
loading

7 0.65 0.11

Comparison between the 2 groups:

Amount of bone loss after loading one year after 
implant loading was significantly greater in group I cases 
than group II (Table 7).

Table 7: Comparison between group I and group II regarding 
change in bone height in the next six months of the follow-up 
period:

Group N Mean SD t-state P value Significance

Group I 7 0.475 0.1
3.2 ≤ 0.01 HS

Group II 7 0.28 0.2

DISCUSSION                                                                          
Mandibular implant-supported over denture is highly 

predictable technique with significant improvement of 
quality of life in elderly patient. However many factors 
should be considered to increase survival rates. Quantity 
and quality of bone foundation, surgical technique, type, 
number and size of selected implant as well as prosthetic 
protocol are very crucial factors in such cases[15].

Correction of ridge deficiency with different grafting 
techniques enhances success of dental implant. Intra oral 
bone grafts (chin, ramus or alveolar) are very good choice 
with less trauma, better healing and lake of scars. The 
autogenous particulate alloplastic composite used in the 
present study is predictable technique, it compensates for 
limited intra-oral graft volume. However it is indicated for 
horizontal augmentation of narrow ridges only and should 
be protected with membranes[16].

The alternative treatment option of wiry ridge is 
ridge plateauing, however it is not suitable if the ridge is 
narrow at the basal part. Also, it decreases bone height and 
increase inter arch space. Implant placed simultaneous 
with bone augmentation procedure which favors graft 
healing, implant Osseo integration and shorten treatment 
time[17]. Use of four implants to support over denture would 
provide more support and retention however; more coast 
and positional difficulty would be encountered[18].

The anchorage design system might affect the survival 
rate of the graft and supporting bone in general because 
implant loading is dependent on the anchorage system 
used[19].The locator attachment offers great clinical results 
with respect to oral hygiene parameters and the frequency 
of prosthodontic maintenance[20, 21].

In vitro studies have concluded that attachment type 
and design have an influence on the amount of stresses 
transferred to the implants and peri-implant bone, so 
the dual retention property of locator attachment which 
comes from friction between the inner and outer surface 
together with limited lateral and hinge movement[22] may 
be responsible for transferring more moment loads to the 
implant, thus contributing to increased bone loss. In line 
with this explanation, Celik and Uludag[23] noted greater 
peri-implant stresses with Locator when compared to ball 
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and bar attachments used for three implants supporting 
mandibular over denture.

They attributed the increased stresses to the matrix– 
patrix relationship of the attachment which becomes more 
dominant for inclined than vertical implant arrangement 
which might account for the result in group I even with 
peek matrix. When an attachment system with increased 
retention is used, like the Locator, it is recommended to use 
soft acrylic or silicone material as matrices during Osseo 
integration. In this regard, silicone materials with different 
retention levels were developed, such as Retention.Sil 
(Bredent) that has 3 options according to the detachment 
force desired (200, 400, 600 gf).

The OLS attachment, on the other hand, has parallel 
walls and a PEEK retentive matrix with a hole in its center, 
which apparently doesn’t provide the needed resiliency, 
this may justify the result of the current study[24 - 26].

CONCLUSION                                                                   

Within the limitation of the current study, it could be 
concluded that resilient matrix (retention sil) for locator 
attachment induce less bone resorption than peek matrix in 
anterior grafted mandibular supported bone, however this 
didn’t influence the implant stability.
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