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ABSTRACT
Aim: To measure implant stability using periotest values of
implants placed in sockets augmented with calcium phosphosilicate putty (CPS Putty) as compared with implant stability in
naturally healed sockets.
Materials and methods: Twenty two sockets were implanted
with CPS Putty immediately after extraction. The sockets were
re-entered after a healing period at 5 to 6 months (average 5.3
months) for implant placement. Periotest values were recorded
during implant insertion to assess primary stability. These were
compared with the Periotest values of 26 implants placed in
22 patients, with naturally healed sockets.
Result: Periotest values were significantly lower in the grafted
group, indicating better implant stability in sites grafted with
CPS putty.
Conclusion: Implant stability seems to be significantly higher
in sockets augmented using CPS putty when compared to
nongrafted sites. This suggests that socket grafting with CPS
putty may enhance the quality of available bone for implantation.
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Introduction
For successful esthetic and functional integrity of an implant,
it must osseointegrate and have maximum bone implant
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contact (BIC).1 Research has shown that bone in contact
with the implant 1 year after its insertion was superior to that
found at 6 months, and the latter to that found at 3 months.2
However, clinicians load an implant after 4 to 6 months of
an implant insertion, taking advantage of the bone mass
generated by the healing process.3
For successful osseointegration and maximum BIC, good
quality and volume of bone is necessary, which can be studied
by taking histological sections. However, when histological
examination is not possible, digital testing or radiography
is used for testing implant stability. Various methods have
been developed to assess primary and secondary stability,
such as electronically-controlled mechanical tapping devices
(MTD),4 electronic and magnetic resonance frequency
analysis devices (RFAD),5 cutting torque resistance analysis,
reverse torque test, modal analysis, percussion test, impact
hammer test, and pulsed oscillation waveform.6 Resonance
frequency analysis (RFA) and MTD are the two most widely
used methods to check implant stability.
Resonance frequency analysis uses two machines,
Osstell (Osstel AB, Sweden) and Implomates (Medi
zintechnik Gulden e.K, Germany). Osstell was introduced
by Meredith7 and is based on continual excitation of the
implant through dynamic vibration analysis. It makes use of
a transducer connected to an implant, which is exited over a
range of sound frequencies with subsequent measurement of
vibratory oscillation of the implant. This technique causes
the implant to vibrate while at the same time analyses implant
motion, and provides information as an implant stability
quotient on a scale of 1 to 100.
MTD- Periotest, was developed to measure the damping characteristics of natural teeth and has been used to
evaluate implant stability.8 It was developed by Schulte et
al9 and D’hoedt et al.10 This apparatus is based on a metal
rod of 8 gm, which is displaced in a backward and foreward
movement at a given speed. When the rod taps an object, it
deaccelerates. The contact time per impact between the rod
and the implant lies within the range of milliseconds and
represents the measured parameter based on a scale of values
ranging from –8 to +50. These figures are called periotest
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values (PTV). The more the negative the range of value is,
the more stable the implant, because it is surrounded by
dense bone. On the other hand, if PT is positive, it means
it has more capacity to absorb impact and therefore, is surrounded by fibrous tissue.3
PTV depends upon viscoelastic characteristics of the
periodontium. During the measurement, the sleeve of the
handpiece is kept at a distance of 0.5 mm – 2.5 mm, horizontal at the right angle to the center of the facial anatomic
coronal surface of the abutment. The Periotest is capable
of providing valuable information concerning favorable or
unfavorble changes in the bone implant interface, and also
information regarding when an implant can be loaded.11
The MTD has been considered a nondestructive stability-measuring device.12,13 Aparicio et al reported no complication in measuring secondary stability in 1,182 implants
using MTD; its value was advocated as one initial criterion
of implant success.14 However, its use on implants is contraindicated during the first 2 to 3 months of healing.15
According to Seong et al,15 repeated MTD measurements
damage bone-implant interface at the time of implant placement. However, according to Mesa et al16 and Noguerol et
al13 no complications were reported when measurements
were done using MTD at first and second stage surgeries.
Another study with sample size of 2,900 reported implant
success based on PTV.18 In an animal study by Dilek
et al,19 initial implant-stability measurements using the MTD
in immediately-loaded implants were performed, without any
related complications. The advantage of Periotest is that longterm data has shown that it can be an objective clinical measurement of the stability of bone-implant contact measurement. It precisely reflects the condition of BIC.
The success of an implant based on Periotest values
largely depends upon type of bone available for an implant
Table 1: Age distribution
Age in years

Group A
No
%
21-30
5
22.7
31-40
6
27.3
41-50
6
27.3
51-60
5
22.7
Total
22
100.0
Mean ± SD
40.64 ± 12.12
Samples are age matched with p = 0.367

to osseointegrate and have maximum BIC. If bone is of poor
quality and less volume, it can be improved through various
graft materials available. CPS Putty (NovaBone Dental Putty,
NovaBone Products, Alachua, FL) is an osteoconductive
bioactive graft material which is a pre-mixed composite of
bioactive calcium phosfate silica particulate and a synthetic
absorbable binder. The bio-active particulate is composed
solely of elements that exist naturally in bone, such as Ca,
P, Na, Si and O, with the binder being a combination of
polyethylene glycol and glycerine.20
CPS putty stimulates osteoblast recruitment, proliferation
and differentiation at the defect site and increases rate of
bone formation, not just at the edges but throughout the
defect. It exhibits a higher rate of particle resorption and
does not generate bone in nonosseous sites. Results of a
study on the effect of silica-containing calcium phosphate
particles on human osteoblasts in vitro demonstrated that
this new bioactive glass enhanced the proliferation response
of osteoblasts compared with osteoblasts alone and did not
induce stimulation of proinflammatory markers iNOS and
IL-1beta.21
Materials and Methods
Patients selected for this study were healthy, without any
medical condition. Consent for the same was taken from
the patients. Age distributions are depicted in Table 1 and
Graph 1, and gender distributions are represented in Table 2
and Graph 2. Patients were divided into two groups. Group A
consisted of 22 patients with naturally healed sockets, where
26 Bio-Horizons internal implants were placed and PTV
was recorded. Group B consisted of 22 patients where CPS
Putty was placed for socket augmentation in single extraction
sockets. The site distribution is represented in (Table 3 and
Graph 3). Six months after grafting, 22 Bio-Horizons internal
Implants were placed and PTV measured.

Group B
No
%
7
31.8
9
40.9
2
9.1
4
18.2
22
100.0
37.59 ± 9.93

Table 2: Gender distribution of patients studied
Gender

Group A
Group B
No
%
No
%
Male
13
59.1
11
50.0
Female
9
40.9
11
50.0
Total
22
100.0
22
100.0
Samples are gender matched with P = 0.753
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Graph 1: Age distribution
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Graph 2: Gender distribution of patients studied
Table 3: Site distribution
Site number

Group A
No
1
8
10
7
26

11-18
21-28
31-38
41-48
Total

Group B
%
3.8
30.8
38.5
26.9
100.0

No
5
6
6
5
22

%
22.7
27.3
27.3
22.7
100.0

Table 4: Comparison of PTV in two groups studied

Graph 3: Site distribution

Statistical methods
Descriptive statistical analysis has been carried out in
the present study. Results on continuous measurements
are presented on mean ± SD (min-max) and results on
categorical measurements are presented in Number (%).
Significance is assessed at 5% level of significance. The
following assumptions on data is made, Assumptions:
(1) dependent variables should be normally distributed,
(2) samples drawn from the population should be random,
Cases of the samples should be independent.
Student t-test (two-tailed, independent) has been used
to find the significance of study parameters on continuous
scale between two groups intergroup analysis) on metric
parameters. Levene’s test for homogeneity of variance has
been performed to assess the homogeneity of variance. The
Statistical software: SAS 9.2, SPSS 15.0, Stata 10.1, MedCalc 9.0.1 Systat 12.0 and R environment ver.2.11.1 were
used for the analysis of the data. Microsoft word and Excel
were used to generate graphs, tables, etc.

PTV
Min-Max
Mean ± SD
95%CI
Inference

Group A
Group B
–7.30 to –6.10
–7.20 to –6.70
–6.81 ± 0.32
–6.97 ± 0.14
–6.94 to –6.68
–7.03 to –6.90
PTV values are significantly high in group
A (–6.81) compared to group B (–6.97) with
p = 0.040*

Suggestive significance (p-value: 0.05 < p < 0.10);
Moderately significant (p-value: 0.01 < p ≤ 0.05);
Strongly significant (p-value : p ≤ 0.01)

Results
In group A, a total of 26 implants were placed in 22 patients
with periotest values ranging from –7.3 to –6.1with a mean
of –6.81. In group B, the periotest values ranged from –7.2
to –6.7 with a mean of –6.97. There was moderately significant difference in the implant stability between the two
groups, with group B exhibiting higher stability (Table 4
and Graph 4).
Discussion
An implant must be stable to serve its functional and esthetic
purpose, for which BIC is essential. Research has shown that
minimum BIC must reach 50% for successful integration
of endosseous implants.22,23 BIC is dependent largely on
bone quality.22
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Graph 4: Comparison of PTV in two groups

PTV has been one of the methods of determining implant
stability and by default a measure of BIC. Truhlar, Morris
and Ochi in a comprehensive longitudinal study on the
stability of Bone-Implant complexes using Periotest values
drew up a few pertinent conclusions namely that (1) PTV is
influenced by bone quality, (2) PTVs at second stage is the
best estimate of the clinically acceptable PTV for a given
Bone-Implant complex and (3) A consistent shift toward
a positive PTV is a cause for concern with the given BIC
and should be viewed as a possible deterioration of the
same.18 Numerous other studies extol the value of Periotest
in assessing implant stability and the integrity of the BIC
particularly at the time of uncovering.17
We examined the initial stability of implants placed in
grafted sites as opposed to naturally healed sites using the
more objective method of periotest values as opposed to the
mere measure of insertion torque and found the grafted sites
to record marginally better PTVs than the naturally healed
sites, implying an improvement in the quality of bone.
To the best of our knowledge, this is the first such
descriptive study on the initial stability of implants in grafted
sites vs naturally healed sites.
Conclusion
Socket grafting is an accepted method of maintaining bone
volume for optimal implant placement. A serendipitous
side effect of socket grafting with materials like CPS putty
seems to be the improvement in quality of the regenerated
bone. This finding raises the possibility of bio-modification
of already healed sites where bone quality is too poor for
predictable and successful implant placement, by creating an
artificial socket and grafting with CPS putty and re-entering
to place the implant.
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