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ABSTRACT

Introduction: Using a soft liner-retained implant-supported overdenture offers the restorative
dentist a treatment option when the number, location, or angulation of dental implants placed may
differ from the original treatment plan. The aim of the present study was to evaluate the marginal
bone height changes in mini-implant supported overdentures using different retaining denture soft-

liners.

Patients & Methods: Twenty-one completely edentulous cases were selected for this study.
The patients were allocated into one of the three treatments groups. In group I the lower overdenture
was relined with “acrylic based soft liner””; group II the lower overdenture was relined with “silicon
based soft liner”, while in group III: the lower overdenture was relined with ‘’Retention Sil 200™.
Patients in all groups received CBCT immediately after the implant loading, 6 months and 12months
after insertion of partial overdenture. Each implant was evaluated for the marginal bone level.

Results: The Silicon, Retention Sil 200 and acrylic based soft liners showed a statistical
significant difference in the amount of bone resorption.

Conclusion: the current study concluded that Silicon and acrylic based soft liners show
significant difference in their effect on the supporting bone due to stresses transmitted to mini-
implant retained mandibular over dentures. Retention. Sil resilient liners cannot be considered as
a permanent mean of retention for mini implant retained mandibular but it shows high success for

short- and medium-term management.

KEY WORDS: overdentures, mini-implants, soft liners, acrylic base soft-liners, silicon based

soft-liners.
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INTRODUCTION

Retention and stability problems of the mandib-
ular prosthesis often cause complaints of masticato-
ry function in complete denture wearers. Complete
denture wearers. Complete denture wearers needed
on average four times, six times, and even eight
times the number of chewing strokes dentate per-
sons to achieve the same degree of pulverization”

The loss of bone first causes decreased bone
width followed by bone height; the remaining nar-
row residual ridge often causes discomfort when the
thin overlying tissues are loaded under the denture®®

Loss of bone in mandible is not limited to alveo-
lar bone, portions of the basal bone may resorbed
where severe resorption causes both mental fora-
men become dehiscent and serve as part of the sup-
port area of the denture resulting in acute pain and
parasthesia of the lower lip and the body of the man-
dible is at increased risk of fracture even under low
impact forces.®¥

Denture wearers suffer from soft tissue compli-
cations as denture stomatitis, traumatic ulcers, angu-
lar cheilitis, irritation-induced hyperplasia, altered
taste perception, and burning mouth syndrome.®

The implant retained over denture has been pro-
posed as the standard of care for the restoration of
the edentulous mandibular arch. Implant supported
prosthesis are today often used in rehabilitation of
partially or totally edentulous patients.®

Evidence currently available suggests that the
restoration of the edentulous mandible with con-
ventional complete denture, is no longer the first
treatment of choice, and that rehabilitation with
mini-dental implant retained overdenture should be
considered a possible(the first) treatment alterna-
tive for the edentulous mandible.”” In comparison
with conventional diameter implants, mini dental
implants (MDI) are cost effective, have fewer com-
plications during flapless implant placement, and
can be used in edentulous arches with minimal re-
maining bone in a facial-lingual dimension to avoid

Amr Salah El-Din and Ahmed M. Osama Ahmed Shawky

bone graft. MDIs also have the advantages of single
stage conventional diameter implants including;
short healing time, minimal postoperative discom-
fort, and immediate restoration of mastication and
esthetics for patients during the healing period. ®

One of the factors which influences the amount
of force transferred to the implant is the choice of
the attachment used in connecting the denture to the
implant.”” The load transfer mechanism of the im-
plant system is altered significantly by the type of
attachment used.!?

Resilient denture liners have found increasing
favor in several applications in prosthetic dentistry,
including use with dental implants for retention.!"

A soft liner may be defined as “soft elastic and
resilient material forming all or, a part of the soft
tissue- contacting surface of a removable denture.
Soft liners are mostly used for reducing local point
pressures”. They usually act as a cushion to distrib-
ute the masticatory forces transmitted to the under-
lying tissues but they do not necessarily decrease
the force transmitted.!24!19

Also, soft liner may be defined as “elastomer
polymer used in the prevention of chronic soreness
from dentures and the preservation of the support-
ing structures.!?

There are two main types of these materials:
plasticized acrylics and silicone elastomers, differ-
ing in the percentage of cross-linking agents, cata-
lysts, and fillers which are available in auto polym-
erizing and heat polymerizing forms. Using a soft
liner-retained implant-supported overdenture offers
the restorative dentist a treatment option when the
number, location, or angulation of dental implants
placed may differ from the original treatment
plan.t'»

Softacrylic resin are composed of polyethy meth-
acrylate and monomer liquid of higher methacrylate
with a phthalate plastizer. Plasticized acrylics are
made resilient by addition of oily or alcohol- type
plasticizers or by copolymerization with monomer
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units. The hydrophilic polymer is a mixture of poly
ethylene glycol methacrylate with diacetine."'?

These materials are two- paste systems. Atypi-
cal “catalyst paste” is a mixture of vinyl- termi-
nated polydimethylsiloxanes with a platinum cata-
lyst. The “base paste’ consists of vinyl- terminated
polydimethylsiloxanes with hybrid- terminated
polydimethylsiloxanes. The hydrosilylation reac-
tion begins after both components are mixed, and
the addition of Si-H from the hybrid functional
siloxanes results in bonds across the unsaturated
bonds, forming vinyl functional siloxanes. This cur-
ing reaction does not produce by- products.!®

Retention. Sil was introduced based in its chemi-
cal composition on Polyvinylsiloxane (PVS) that
has three options according to the detachment force
desired (200, 400, 600 gf).1”

Clinical observations promote retention.sil as
a suitable matrix product for implant overdenture,
due to its positive biological, physical and retention
properties. ¥

Retention.sil material can be used as silicone
matrix for implant overdenture, in place of the at-
tachment system component in the denture’s base,
as it has an adequate short-term and medium-term
behavior. Retention.sil 200 is most appropriate dur-
ing the osseointegration phase. Retention.sil 400
is best suited in the later phases and offers a better
retention which remains almost constant over time
with different attachment systems (e.g., ball or Lo-
cator attachment system). (¥

The aim of the present study was to evaluate the
marginal bone height changes in mini-implant sup-
ported overdenture using different retaining denture
soft-liners.

Radiographic techniques for implant evaluation

The accuracy of determining marginal bone
height changes around osseointegrate implants de-
pend on the validity of comparing serial films and
reliability of measurements .reliable comparison of
subsequent radiographs is only possible when the
technique of recording and analysis is reproducible,
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thus allowing linear and volumetric changes in bone
support to be monitored."?

Radiographic evaluation of the implant is used
in three phases, one is termed pre-prosthetic im-
plant imaging where the objective of this phase to
determine the quality, quantity and angulation of
the bone, the relationship of critical structures to the
prospective implant sites, the presence of any dis-
ease at the proposed surgery sites.?

The second phase is termed surgical and inter-
ventional implant imaging where its objectives are
to evaluate the surgery sites during and immediately
after surgery, assist in optimal position and orienta-
tion of dental implants and ensure abutment position
the third phase is called post-prosthetic implant im-
aging where its objectives are to evaluate long term
maintenance of implant rigid fixation and function
including crestal bone level around each implant.®”

MATERIALS AND METHODS

Twenty-one completely edentulous

were selected from the Outpatient Clinic of the

cases

Prosthodontic Department, Faculty of Oral and
Dental Medicine, fayoum University with proper
oral hygiene, well educated regarding the use of
over denture and free from any systemic diseases
that affect ossteo integration or bone resorption
around the implant.

Completed medical and dental history was taken
for all patient and alveolar bone height was evaluat-
ed using CBCT. Patients were fully informed about
the treatment procedures, follow-up examinations
and potential complications of surgical procedures.
Informed consent was obtained from each patient
prior to participation in the study.

Study was conducted in accordance with Hel-
sinki Declaration of 1975 for medical studies as re-
vised in 2000.

A diagnostic Cone Beam Computed Tomography
(CBCT) images using i-CAT was done to evaluate
bone volume (width) at the proposed implant site.
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It was used to guide the insertion of the four im-
plants in the symphyseal area between the mental
foramina.

The position of most distal implant on each side
was marked on the radiographic stent 5 mm mesial
to the mental foramina. The position of the other
two implants were marked on the radiographic stent
with nearly equal distances with at least 6 mm be-
tween each two marks to represent the prospective
implant sites during the initial implant drilling. Four
equidistant holes were drilled in the stent opposite
to the proposed position of each implant. The surgi-
cal stent was then tried intra-orally. The stent was
sterilized and stored until needed.

All the clinical and laboratory steps of complete
denture construction were done, and the patients
received an acrylic complete denture and then the
Patients were recalled after performing the needed
post insertion adjustments to the dentures for im-
plants insertion.

All patients received Four mini dental implants
(machined, textured and acid etched surface treat-
ment)” screw type one piece with 2.4 mm in di-
ameter and 13mm in length in the symphyseal area

between the mental foramina. fig (1)

Fig. (1)

* Mini implant 2.4mm diameter, 3M ESPE, Germany.
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On the day of the surgery, inferior alveolar nerve
block anesthesia was given to both sides of the arch
beside infiltration anesthesia in the symphyseal area
of the mandible .The surgical stent was placed in the
patient’s mouth, the entry points for each implant
are marked on the patient’s tissue via a tissue punch.

A surgical drill of 1.3mm diameter was used to
drill through the bone at approximately 800-1000
RPM associated with constant continuous flow of
copious amounts of saline solution by using a deli-
cate up and down pumping action.

The sterile vial containing the single piece mini
implant of 2.4 mm diameter was opened and the im-
plant was transferred to the osteotomy by the vial
cap and stabilized in the osteotomy.

The Winged Thumb Wrench was used to finger
screw the implant into the hole made in the bone un-
til too much resistance was met to screw the implant.
Specially designed ratchet wrench with torque indi-
cator was used until the implant is fully seated. The
neck of the mini dental implant was fully inserted
into soft tissue (attached gingiva) so that only the
abutment head protruded into the oral cavity.

The implant positions were marked on the fitting
surface of the mandibular by marking the heads of
the O-balls by a marker.

For all patients, the denture was reduced in the
fitting surface of the denture using a round bur, so
that the denture fits passively onto the newly placed
implants. The denture was checked to fit over the
implants without interfering with the original fit of
the denture.

The selected cases were recalled after one week
from implant insertion, and randomly divided into
three equal groups:

Group I: Lower over denture was prepared to be
relined with “acrylic base soft liner”"
denture was rinsed, dried and then a separating

. The lower

medium was painted to all the areas were the relining

** COE-Soft™ Resilient Denture Liner — Liquid - GC America, Inc.
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is not desired .mixing the soft liner powder and
liquid according to the manufacture instruction and
then dispersed into the fitting surface, the prosthesis
was inserted and the patient was instructed to close
gently at centric occlusion for 15 minute until full
polymerization take place and then excess material
was removed with surgical blade

Group II: Lower over dentures were prepared
to be relined with a “silicone based soft liner “. A
thin coat of adhesive was applied and allowed to dry
about 1 minute.

Soft reline material was extruded into the tissue
surface of the denture by using the gun”. The denture
was placed in the patient’s mouth and the patient
was asked to close his mouth in centric occlusion
for 7 minute.

Denture was removed and excess material was
trimmed with a surgical blade.

Group III: The Lower over dentures were
prepared to be relined with a “Retention Sil 200"
for retaining their mandibular over denture. The
fitting surface of the denture was conditioned with
the Multi-Sil primer and the retention.sil was filled
up to the top by injection from its auto injected
cartilage.

The prosthesis was inserted and the patient
closed his mouth at centric occlusion 3 minutes.

After 3 min, the prosthesis was removed and the
excess was removed with a surgical blade.fig (2)

The denture was returned to the patient’s mouth,
complete seating, comfort and ease of placement
were assured and any necessary adjustments were
carried out to eliminate any occlusal interference.

Patients were instructed to maintain strict oral
and denture hygiene measures and to keep the
denture in place for the first 48 hours after placement
to prevent tissue overgrowth

* Secure soft reline kit SMTMESPETM ,Germany
** Bredent Medical Gm Bh & Co.KG.Germany

(1553)

Fig. (2)

Patientsin all groupsreceived CBCT immediately
after the implant loading, 6months and 12 months
after insertion of partial overdenture. Each implant
was evaluated for the marginal bone level. The
implant shoulder was used as a reference point, and
the distance to the first bone contact mesially and
distally was measured from the CBCT using Invivo
5 software (version 5.3 Anatomage, San Jose, USA)
were used for the assessment of crestal bone level,
peri-implant bone quality and bone surrounding
implant apices. The radiographs were compared
with base line radiographs. The marginal bone level
was assessed at mesial and distal side of fixture on
the radiographs. The height of the alveolar bone on
mesial and distal sides of the implant was measured
as follow: Average bone height = (Mesial bone
height + Distal bone height)/2.

Statistical Analysis

Data were fed to the computer and analyzed using
IBM SPSS software package version 20.0. Data
were fed to the computer and analyzed using IBM
SPSS software package version 20.0. (Armonk, NY:
IBM Corp). The Kolmogorov-Smirnov, Shapiro and
D’agstino tests were used to verify the normality
of distribution of variables, Comparisons between
groups for categorical variables were assessed using
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Chi-square test (Fisher or Monte Carlo). Student
t-test was used to compare two groups for normally
distributed quantitative variables. Mann Whitney
test was used to compare between two groups
for abnormally distributed quantitative variables.
Significance of the obtained results was judged at
the 5% level.

RESULTS

A total of twenty- one patients was recruited in
the present study and they are equally allocated by
random distribution into 3 groups (n= 7 patients per
group). Seventeen patients were male (80.81%) and
Four were females (19.09%). Patient aged ranged
from 66-75 years (mean 69+7.35). All patients
completed the follow-up examination period,
therefore no dropout in the study data. Bone height
change in the studied groups during the follow up
period

The surgical procedure was performed for all
groups without any complication in all patients.
All implants in all groups healed without any
complications until the final follow up visits. No
signs of peri-implantitis were recorded throughout
the 12 months follow-up period. Moreover, no
patients reported any adverse actions such as pain or
altered sensation in the treated areas during follow
up period.
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The changes of bone height showed no
statistical significant difference between the groups
at 6™ months follow-up. While at 12® months
postoperative, there was a statistically significant

change between the groups (Table 1)

Regarding changes by time within each group,
group I (acrylic based liners) showed a statistically
significant decrease between 6™ months and 12"
month postoperative. On the other hand, Group II
& III showed no statistically significant difference
in bone height between 6™ months and 12 months
postoperative. (Table 1)
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Fig. (3): Mean values of bone height change of two studied
groups at two follow up periods.

TABLE (1): The mean value and standard deviation of crestal bone height change around the implants for
Group 1 and Group 2 during the follow up period.

Group I Group I1 Group IIT P- value
0.69 +0.15
At 6" month 0.64+0.12 0.71 +0.13 0.214
0.71 +0.13
At 12" month 1.1+0.1 0.81+0.14 0.001
P-value (within group) <0.001* 0.321 0421

Qualitative data were described using number and percent, while normally quantitative data was expressed in mean = SD,
abnormally distributed data was expressed in median (Min. - Max.)

*: Statistically significant at p < 0.05
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DISCUSSION

All the patients that were included in this study
should had a period of at least six months from the
time of the last extraction or any intra-oral surgery
before the beginning of the study to make sure of
the proper healing. "

The mandibular arch was selected for implant
placement to help in solving some problems
such as retention, stability and support of the
superstructure. 2

Mini implants may be relatively easy to place and
restore with appropriate preoperative data collection,
such as osseous ridge contour and gingival quantity.
Additionally, there is some evidence that in highly
selected situations, mini dental implants can be used
to support fixed partial or complete dentures.*

Mini implants may be immediately loaded in the
appropriate osseous situations and may provide an
alternative treatment if osseous conditions preclude
a standard sized implant approach.?®

Proper patients’ selection is very important
for success of dental implant. Patients should be
free from any systemic diseases (cardiac disease,
diabetes mellitus, and debilitating diseases) that
may affect the rate of bone resorption, gingival
health, healing processes and the prognosis of
implant-overdenture >

Also; patient with insufficient bone volume,
Cases with abnormal ridge relations, or Parafunc-
tional activities as bruxism in which the magnitude
of force is increased, and the direction of the occlu-
sal forces are more horizontal than axial to the im-
plants. Angles’ class I jaw relationship patients were
selected to avoid abnormal forces which are exerted
on the expected implant site, thus extra load on the
implant can lead to bone loss, and higher rates of
implant failure. Abnormal tongue size and/or posi-
tion, high labial frenum or tongue-tie require pros-
thetic and surgical treatment, all such cases were
excluded. ®©
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Tissue punch was used to punch oral mucosa at
the site of each implant guided by surgical stent.
Then, pilot drill 1.1 mm was used to drill through
bone to about two third the mini implant length
as Mini dental implants have the advantage of
expanding the bone as they are placed, producing
immediate stabilization in most situations with
minimal bone removal, as well as they require only
a narrow-diameter osteotomy that does not extend
to the full depth of the implant, as well as they are
usually loaded on the day of placement, reducing
the length of the treatment period. ¢”

The mini implant was placed at site of drilling
by its cap, then finger wrench was used to screw
the mini implant into its bony position. Ratchet
wrench was used to finish the procedure of implant
placement. 30- 35 N/cm fixation force is sufficient
to achieve primary stability. 7

Lower denture was modified by grinding the
under surface to accommodate the implant heads
without rocking or occlusal interference. Soft lining
material specific for each group was applied and
patient was instructed to close in centric occlusion
until material setting was achieved according
to manufacture instructions to avoid increase in
previously recorded vertical dimension.

Two types of silicon based soft liner was used in
(group II and III) and acrylic based soft liner was
used in (group I). Each material was applied on the
fitting surface of the implant- supported mandibular
over dentures.

All of the investigated cases in this study showed
changes radiographically and cllincally during the
whole follow up period, these changes could be
logically explained as they could be considered as
a biological response to the insertion of mandibular
implant supported over denture. The clinical
outcome of the present study demonstrated some
differences in the outcome between 2 groups after
12 months follow up.
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In this study the overdenture was retained by
four mini implant that placed in the inter-foraminal
region and the soft tissue covering the edentulous
area posteriorly.

The result of this study showed that the amount
of crestal bone resorption of group I patients
(acrylic group) was more than the amount of crestal
bone resorption of group II and III patients (silicon
group) as showed by radiographic evaluation during
the 12 months follow up period, and this may be due
the difference in resiliency of the soft liner used. In
group I (acrylic group) the resiliency of the acrylic
soft liner may be decreased due to leaching out of
the plasticizers and residual monomer #*¢?_ So it
doesn’tcompensate the difference in the resiliency
of the soft tissue overlaying the edentulous area
posteriorly.

Resilient denture liners have found increasing
favor in several applications in prosthetic dentistry,
including their use with dental implants for
retention. When used as a method of retention for
implant-retained overdenture, these liners are wear
resistant, partially obturate the space under the bar,
absorb energy, distribute masticatory forces to the
implants and edentulous ridge and provide greater
latitude of movement and comfort to the patient.
It was found that resilient denture liners offer
more retention, which even when diminished after
multiple insertions, was still greater than with bars
and clips 0

Soft liner female housing continuously cleanses
the abutments during denture insertion and removal
and prevents plaque accumulation regardless of oral
hygiene practice by patients.

Resilient liner housing completely obturates the
space around the abutment, thereby, it minimizes
plaque and microbial adhesion that cause peri-
implant tissue inflammation, bone loss and pocket
formation.

Recent studies considered that resilient denture
liner materials can be useful for tissue-supported
implant-retained overdenture. The use of resilient
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silicone lining material for retention resulted in a
considerable decrease in the stresses transmitted
to the implant and peri-implant bone compared to
metal housing group.®V

Shock-absorbing ability of soft liner reduces the
stress applied to the implants which in turn reduces
peri-implant bone loss. ¢?

Retention.sil material can be used as silicone
matrix for implant overdenture, in place of the
attachment system component in the denture’s base,
as it has an adequate short-term and medium-term
behaviour. Retention.sil 200 is most appropriate
during the osseointegration phase. “?

Using retension.sil as silicone matrix in the short
and medium term is accompanied by low adherence
of microbial plaque. It can thereby be preventively
used during osseointegration period, in order to
protect a vulnerable area. This is very important for
treatment success. @9

CONCLUSION

The current study concluded that Silicon and
acrylic based soft liners show significant difference
in their effect on the supporting bone due to stresses
transmitted to mini-implant retained mandibular
over dentures.

Silicon based soft liner is more favorable than
acrylic based soft liner as a retentive mean for mini
implant retained mandibular overdenture.

Retention. Sil resilient liners cannot be
considered as a permanent mean of retention for
mini implant retained mandibular but it shows high

success for short and medium term management.
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