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SUMMARY: The objective of this study was to compare the Primary and Secondary stability of immediate implant placement
with Alveolar Ridge Augmentation (ARA) and Strontium Ranelate (SR) as aids to enhance the stability using Resonance Frequency
Analysis (RFA). Fifty eight subjects ideal for immediate implants were assigned to two groups to compare the primary amy second
stability of the imfant using Alveolar Ridge Augmentation and oral strontium ranelate. They were tested for primary stability on placement
of the implant and after eight weeks of placement for secondary stability. The stability was measured using resonancef@gaesncy
Both the procedures showed an improvement in the stability but the Alveolar Ridge Augmentation procedure showed a siggiifezantly
primary stability (P< .03) and the secondary stability (P<.00). The means of the implant stability quotient value (IS@IvEwltraidge
augmentation procedure was 74.2 for primary stability, and 83.34 for secondary stability. With the enhancement of stabdity tivét
procedures Alveolar Ridge Augmentation proved to be a better procedure to achieve successful results of an immediatebygoiaced i

KEY WORDS: Morphology; Alveolar ridge augmentation; Strontium ranelate; Dental implants.

INTRODUCTION

Dental implants over the years have made a mark inmost importance. Among them ARA has shown prospering
the field of dentistry, as years past implants have providegsults. Small localized vertical/horizontal ridge defects has
both the surgeon as well as the patient a variety of methdstsen treated with GBR (Guided Bone Regeneration) with
in order to obtain a successful result. Keeping healing timke particulate augmentation material for implant site
in mind, placing an implant in a freshly extracted socket hagvelopment (Le & Burstein, 2008; Kaitsgsal, 2015; Al-
gained popularity, with literature presenting clear guidelinggezaimiet al, 2016). Autogenous bone (from the same in-
for patient selection and methods of good outcomes (Zarargividual) is widely viewed as the gold standard material
& Novin, 2017; Schiegnitet al, 2017; Chuka&t al, 2017). because of its osteogenic, osteoinductive, osteoconductive
Stability plays an important role in Osseointegration anclapacities (Kolket al., 2012). On the other hand
primary stability directly influences the osseointegration giharmaceutical agents have showed promising results in
implants (Cheret al, 2017; Kimet al, 2017; Dhaliwakt enhancing osseointegration, one such agent is SR. The
al., 2017). A pre requisite for direct bone formation on théeneficial effects of SR being to prevent bone loss by
implant surface is achieved by initial implant stability ormaintaining bone formation at a high level and inhibiting
placement. The primary stability of an implant is replacedone resorption. In overiectomized rats, SR elevated bone
by the secondary implant stability. As a result of thérmation whereas it prevented bone loss by reducing bone
formation of new woven and lamellar bone during the healingsorption. The exact mechanism by which SR exhibits these
process on to the implant surface. effects has not been definitely understood, but may include

stimulation of osteoblast proliferation and inhibit osteoclast
As stability has been a fragile component in the successfofmation.SR is a promising new agent for the treatment of
an implant, methods to improve the stability has been giv@ostmenopausal osteoporosis in women and a study also
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showed that SR was well tolerated and a dose of 2 g dayexposed to oral bacteria during the procedure and it also
offered the best combination of efficacy and safety (Ammaajdes the healing process by clearing the oral bacteria. The
2004; Abrahamseat al, 2013; Bayharet al, 2013). The recipient site is assessed before so as to measure the size,
objective of this study was to compare the Primary anglume and shape of the bone. Osteotomy was performed
Secondary stability of immediate implant placement withising a piezotome instrument because it results in a precise
Alveolar Ridge Augmentation (ARA) and Strontiumcut.Group B were prescribed oral Strontium Ranelate 2gms/
Ranelate (SR) as aids to enhance the stability usidgy for a period of 8 weeks.
Resonance Frequency Analysis (RFA).
Measurement of Primary and Secondary StabilityRFA
measurements were performed immediately following
MATERIAL AND METHOD implant placement and 8 weeks post implant placement using
(Osstell mentor, Integration Diagnostics AB, Goteborg,
Sweden) according the manufacturer’s recommendations.
Experimental preparation. Fifty eight healthy subjects The measuring devices (Smartpeg) were attached to the
ideal for immediate implant placement at The Dental hosgimplant using 10 Ncm of torque. All measurements were
tal, Shanxi Medical University were randomly assigned tperformed with the probe (Osstell mentor Probe I1) aiming
two groups. All the treatment planning, surgical extractiorfsom the buccal directions. The probe was held at a distance
and implant placement were performed by a single surgeai.2—3 mm until the instrument displayed the implant
Inclusion criteria for the study are summarized in Table I. Istability quotient value (ISQ).
Group A, ARA procedure was associated with the placement
of the Implant. Group B, Oral SR was prescribed after thgtatistical analysis. First, data were subjected to
Implant was placed in the fresh extraction site. descriptive statistical analysis (SPSS, Chicago, IL, USA).
The difference in resonance frequency values between the
Clinical examination. In all cases, clinical examination two groups at the initial and 8 week post implant placement
included reviews of medical and dental historiesyas tested for significance using t test with a level of
radiographic assessment, and evaluations of oral hygiesggnificance of 0.05 %.
Before treatment, the patient’s ability to commit to long-
term follow-up was assessed. Study casts were fabricated
and mounted on a semi-adjustable articulator using a faRESULTS
bow transfer and vertical registration to determine jaw
relationships, available occlusal dimension, proposed
implant position, crown-implant ratio, and potential The ISQ values for the primary stability showed a
complications. Prosthetic wax-up and surgical templataghly significant statistical difference between the two
were fabricated to allow guided placement of the implantgoups with a significance value of .035. The implants of
relative to the planned prosthesis. The treatment plan a@doup A which were supported with the alveolar ridge
alternative options were discussed, and a signed informaggmentation procedure showed a higher mean I1SQ value
consent was obtained from each patient before treatmeuwit74.20, and Group B which were prescribed with Strontium
Teeth were carefully removed to maintain the extractioRanelate showed a mean ISQ value of 70.41 (Table II).
walls as much as possible. Implants (Nobal Replace
Tapered, Nobal Bio Care Inc. Zurich, Switzerland) were The ISQ values for the secondary stability showed a
placed according to the manufacturer’s protocol. Criteriasighly significant statistical difference between the two
for immediate placement of implants included initiagroups with a significance value of .000. The implants of
implant stability and 4-walled self-contained immediat&roup A which were supported with the alveolar ridge
extradion sites. augmentation procedure showed a higher mean 1SQ value
of 83.34, and Group B which were prescribed with Strontium
Autogenous Symphseal bone grafting procedure and Ranelate showed a mean ISQ value of 75.55 (Table IlI).
prescription of Oral Strontium Ranelate. Group A subjects
received an ARA around the placed implant. The autogenous
bone graft was taken from the symphysis region of the same A highly statistically significant relationship was
subject. For the symphysis graft, “the Rule of 5's” wafound between the resonance frequency analysis, the
respected, which requires 5 mm of bone present beyond fitrecedures and the time of measurement. The 1SQ values
propose osteotomy margins and the surrounding structureere higher in the group which had alveolar ridge
Antibiotics were prescribed preoperatively because the boasgmentation irrespective of the time of measurement.
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Table |. Criteria for Dental Implant Placement

ridge augmentation procedure had supplemented the stability
because the grafted bone was packed tightly around the

SUBJECTS  CRITERIA
Inclusion At least 18 years of age implant. Immediate placement of implants into a fresh
Systemically and Dentally healthy extraction socket with care taken that the implant has been
Demonstrated ability to maintain oral hygiene placed in a stable and desired position in order to provide
;Wl‘.ngm.’ss and ability to committo follow-up |10 term success. This fact may be the reason for the
rovide signed informed consent i .
Properly evaluation of the quantity and quality of difference in mean valugg between t.hei groups when
bone measured for primary stability were statistically different.
Exclusion Lack of skeletal maturity Never the less the quality and quantity of the bone play a

Uncontrolled disease or conditions that could
Impede bone healing or soft tissue health
Mental, emotional, or lifestyle factors that

could adversely impact treatment and follow- up

Table II. Primary Stability measurement
(ISQ values) at placement of implants in
the two groups

role on the primary stability and since they patients selected
for the study were evaluated for the same it played an
important role. Similarly while the secondary stability of

the implants placed in the two groups were compared the
Group A showed a mean ISQ value of 83.34 and Group B
showed a value of 74.20 (Table III), with a highly significant

difference between the two groups (P=.00). An autogenous
bone transplantation is considered to show an acceleration

Group Mean = SD P . N . .
on the healing as it brings along the osteogenic genic cells
ARA 74.20+6.901 .035 dth . h h . .
SR 704145 900 and the osteogenic growth factors to the augmentation site.
* P<.05 i . .
A controlled clinical trial which stated, that treatment
of post-menopausal women with established osteoporosis
Table Ill. Secondary Stability with SR 2 g daily for 2 years resulted in an increase in lum-

measurement (ISQ values) at placement
of implant in the two groups.

bar bone mineral density about 3 %, and an improvement in
osseointegration was obtained by mechanical fixation and

Group Mean + SD P microarchitecture of the bone surrounding the implant, these
ARA 83.34+5.6[0 .000 results coordinated with the results of this study which shows
SR 75.55+5. 81 probable increase in bone density and supporting the reason
% P<0.001 for the improvement of the stability of the implants when
comparing the primary and secondary stability. SR in a
DISCUSSION previous study has shown to stimulatebone collagen

synthesisn vitro, as a result of a modification of the bone
matrix mainly constituting type | collagen. It has also

As from the results of the present study, alveolar ridgmnsistently shown in rat calvaria to stimulate DNA synthesis

augmentation and Strontium Renalate following immediatend bone collagen synthesis.SR has demonstrated to
implant placement have shown to provide good primary astimulate bone formation, which may be beneficial for Osseo
secondary stability (Benkt al, 2016). The study, showed integration, and it has also been reported to stimulate
a highly statistically significant difference in the primarypreosteoblastic and osteoblastic cell replication and synthesis
and secondary stability values in Group A (Alveolar ridgef collagenous matrix. On the other hand SR has shown an
augmentation), even though the procedure was technignerease in the alkaline phosphatase activity which is a
sensitive and is similar to the results that single-stage implanarker for an increase in collagen synthesis and osteoblast
placement and simultaneous grafting with mineralizedifferentiation. This supports the result which shows an
particulate allograft showed promising outcome in correctinghprovement of the primary stability to the secondary
small and medium sized vertical labial wall defects. stability (Canaliset al, 1996; Barbarat al, 2004; Kimet
al., 2015).

While comparing the primary stability of implants
placed in the two groups, Group Ashowed a mean ISQ value  Alveolar ridge augmentation on the other hand
of 74.20 and Group B showed a value of 70.41 (Table Ilpequires 8 weeks for the completion of healing of the surgical
Although the primary stability is obtained as a result ddite, during this time ideal amount of bone activities are
manual placement of the implant in the desired positicexpected to be completed. It was stated that the successful
which was a similar protocol performed to both the tegilacement of implants in autologous grafts is more
groups. When compared between the two groups there vpmedictable when the implants are placed 6 to 9 months after
a significant difference (P=.03), which mean that the alveoldre bone grafting procedure.14 The ARA procedure as
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