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’ ABSTRACT

The goal of dentistry is to provid
€ a patient with icati i
. ) _ . good mastication, esthetics and
phonation. An ideal implant improves the mq ti i
o . Sticatory function as well as it stimulates
the bone and maintains the gingival contour. T} :
_ . - 1he most important criteria for the success
of dental implants, is to provide them with \
bone ridges could be rehabil 1th appropriate bone housing. Hence narrow
on uld be rehabilitat i . ; )
X o ed with narrow diameter implants instead of opting for
one augmentation. Use of ; . .
d the imol a small diameter implant may increase the stress on bone
around the implant neck whi
” p . which may lead to loss of crestal bone support. In such
condition, a platform switch design may mitigate these stress concentrations and aid in
crestal bone preservation around implants. The study was conducted with the aim of
evaluation of crestal bone level with narrow diameter platform switched implants in ‘
mandibular posterior edentulous region. A total of 20 implants were placed and the
implant stability was assessed with RFA and the crestal bone level was evaluated with
the help of intraoral periapical radiographs with grid at implant placement time, at 6
months and at 1 year. The ISQ of patients increased at 1 year of follow up but was found
to be not significant (p=0.003). The crestal bone level in platform switched narrow
diameter implants decreased significantly (p<0.001) from the placement time to 6
months and 1 year, but was well within the range for the criteria for successful implants.

Hence, it can be inferred that platform switched narrow diameter implants are viable

options in narrow ridges in posterior edentulous areas.
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INTRODUCTION

‘%ﬁ

—_ ooth is a pervasive problem that affects millions of people world-wide. It often
prcsents,the biggest technical challenge for a clinician and results in reduction of
asticatory efficiency. Failure to replace missing teeth leads to various deleterious
consequences which include alveolar bone resorption, supra-eruption, drifting of teeth,
decrease in vertical dimension, loss of intercuspatibn, increase in anterior overbite,
extrusion and flaring of anterior teeth. Occlusal disharmonies created by the altered
tooth position traumatize the supporting tissue of the periodontium and aggravate the
destruction caused by the inflammation.! The replacement of missing teeth can be
achieved in multiple ways e.g. removable dentures which are the least esthetic option for
an edentulous region or tooth retained restorations which can damage the adjacent
abutment teeth. Endosseous denta] implants are a viable alternative to removable or

fixed prosthetic restorations as they overcome the above said drawbacks Furthermore

research has validated the Success of osseointegrated implants, over the past many

decades.?

Irespective of the surgical protocol follo

dentist i i
ntist is to achieve successful osseq
ach

wed for implant placement the main aim of g

| integration, minjma]
. ) crestal b
1evement of pPrimary and secondary im s

o plant stability as these :
Prerequisite for successful outcome of i are the most important

mplants and have g] i
. ©f also b i
CCess criteria Proposed by Albrektsson. ¢ el in e

(} Scanned with OKEN Scanner



w

In alveolar ridges less than 6mm width, various augmentation surgeries, such as ridge
)

splitting, ridge expansion, lateral augmentation & horizontal distraction osteogenesis are

ne 6,7 i . o il .
advocated™’; which cause incrensed trauma, economic burden, incr

cased surgical and

healing time as well as increase Wity T
aling vell as increase morbidity. To overcome these, narrow diameter

\ y X \WOre 1 5 ) - AV (M . {
implants were introduced. However, crestal bone logs is one adversity which is bound to

occur and needs to be minimized (o achieve adequate implant stability. And it is here,

the concept of platform switching proves (o be beneficial in preventing peri-implant

bone loss. In this, an under-sized or narrower diameter abutment is used in relation to the

given diameter implant collar to limit the peri-implant bone resorption®, The connection
shifts the perimeter of the implant-abutment junction inward toward the central axis of
the implant. This shift in the direction of forces acts by shifting the inflammatory cell
infiltrate inward and away from the adjacent crestal bone, thereby reducing marginal
bone loss®. Hence, platform switching is useful in cases with narrow alveolar ridges

where least amount of bone loss is desired.

Implant stability is a measure of the clinical immobility of an implant. Various
diagnostic techniques have been proposed to evaluate implant stability e.g. standardized
radiographs, percussion test, cutting torque resistance analysis, reverse torque test, and
periotest!®!!, However these techniques lack resolution, have poor sensitivity, can be
destructive and are also technique sensitive.! To overcome these limitations a novel
technique was developed by Dr. Neil F Meredith in 1996 to assess implant stability
called RFA. This has been widely accepted as an appropriate method for the assessment

of the implant stability and the strength of implant- bone interface.'?

In our study, we will evaluate the implant stability using RFA and amount of crestal
bone loss with the help of IOPAR with grid while using platform switched narrow

implants in mandibular posterior edentulous ridges of less than 6mm width.
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— Introduction
After the literature search only one article could be found with narrow diameter platform

switched implants. So this study was taken up to further assess the outcome and support
the existing literature.
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AIM AND
OBJECTIVES
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AIM; In Vivo evaluation of Crestal bone level with narrow diameter platform switched

implants in mandibular posterior edentulous region

OBJECTIVES:

e To assess the implant stability in platform switched narrow diameter implants at

placement time, after 6 months, and afier one year,

To evaluate crestal bone level changes in platform switched narrow diameter

implants at placement time, after 6 months, and after one year.
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Implant Success

Alberkisson T et al (1986)* proposed that the following criteria are supported as
valid for determining the clinical success of endosseous dental implants:

1. The individual unattached implant is immobile when tested clinically.

2. No evidence of peri-implant radiolucency is present as assessed on an
undistorted radiograph.

3. The mean vertical bone loss is less than 0.2 mm annually after the first
year of service.

4. The individual implant performance is characterized by an absence of
persistent and/or irreversible signs and symptoms such as pain, infections,
neuropathies, paresthesia, or violation of the mandibular canal.

5. By these criteria, success rate of 85% at the end of a 5-year observation
period and 80% at the end of a 10-year period are minimum levels for

SucCcCess.

Bauman GR et al (1992) reviewed investigations concerning the clinical
parameters of dental implants during the maintenance phase of therapy. Clinical
parameters that were discussed included mobility, gingival alterations, tissue
movement, probing and attachment level measurements, bleeding upon probing,
occlusion, and microbial monitoring. This study examined the role of implant

radiology surrounding radiographic interpretation, interval and technique.

Henry PJ (1999)! addressed some of the background issues pertinent to the
long-term success, survival, safety and effectiveness of these devices. The
requirements for clinical acceptance of implants are controlled initially by
regulatory bodies. However, the dentist eventually must make a decision on what
type of implant should be used in clinical practice. While short to medium term

data have been accumulated on the success rates of several implant systems, it is
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apparent that long-term data comparing and contrasting the various advantages
and disadvantages of different systems do not exist. Also, the adequate criteria

applicable to the collective clinjcal experience need to be defined. Expanding
arcas of application are dependent on continuous improvements in implant
hardware, surgical protocol development and rationalized osteo-promotive and

site installation augmentation technology.

Tehemar SH (1999)'5 concluded that atraumatic preparation of the recipient site
was of utmost importance for the implant survival during conventional loading of

dental implants.

Position Paper (2000)? This research paper, ‘Dental Implants in Periodontal
Therapy’, has validated the success of osstoeintegrated implants as a viable
alternative to fixed or removable prosthetic restorations. It was prepared by
Research, Science and Therapy Committee of American Academy of
Periodontology and is intended to inform the dental professionals regarding the

utility of endosseous dental implants in the treatment of full and partial

edentulism.

Cagna et al (2003)'° conducted a literature review on the concept of bicortical
stabilization and suggested that bicortical engagement without peri-implant
defects reduces maximum stress in the superior cortical plate, which may not be
clinically significant when considering the increased surgical risks necessary to

achieve bicortical implant placement.
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Narrow Ridges

Anitua E et al (2010)" conducted a study with the aim to assess retrospectively
the survival of narrow-diameter implants (2.5 and 3 mm in diameter) in patients
with insufficient bone ridge thickness for placement of standard-diameter
implants. Fifty-one patients with 89 inserted narrow-diameter implants (2.5 and
3.0 mm) were included; and treated between June 2004 and December 2005. The
observation period for all included implants was at least 3 years after implant
loading. Outcome measures were implant survival, complications and marginal
bone level changes evaluated on panoramic radiographs. Twenty-four months
after implant insertion, mean bone loss was 1.26 mm (SD 0.51). This study
concluded that narrow-diameter implants can be successfully used to treat

narrow bone ridges upto 3 years after loading.

Jung-Seok Lee et al (2012)'® The objectives of this study were to analyze
retrospectively the long-term survival and success rates of Narrow implants (NIs)
placed with various implant systems, and the association with biological and
technical complications. In total, 338 patients (men = 45.6%, women = 54.4%)
who received 541 NIs (3.5 mm in diameter) for fixed prostheses were enrolled in
this retrospective study. The mean marginal bone level (MMBL) change was
calculated. The annual MMBL change was 0.07 + 0.20 mm. The 12-year
cumulative survival (success) rates of NIs were 98.1% (91.8%) and 98.5%
(93.8%) for the implant- and subject-based analysis, respectively. During the
observation period up to 12 years (mean 4.9 years), six implants were lost in the
maxilla, whereas three implants were lost in the mandible. Technical
complications were more frequent than biological complications. Infection was
the most common underlying cause of biological complications and the most
frequent technical complication was decementation. In conclusion, the findings
of this study suggested that NIs could be used safely for narrow alveolar ridges

or narrow mesiodistal spaces on the basis of their high survival rate.
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Review of Literature

Ahmad Y. Imam ct al (2014)" Limited available alveolar ridge bone and space
deficiencies are some of the challenging scenarios that have led many dental
implant manufacturers to develop narrow-diameter implants of various designs.
Clinicians may have concerns about the durability and function of the narrow-
diameter implants. The purpose of this study was to explore and compare the
ultimate failure resistance of the smallest diameter of the 2-stage type implant
provided by 5 commonly used dental implant systems. Thirty implants, Astra
Osseo Speed 3.0 mm and 3.5 mm, Straumann Bone Level 3.3 mm, Zimmer
Tapered Screw-Vent 3.7 mm, Full Osseotite Certain 3.25 mm, and Nobel Speedy
Replace 3.5 mm, 5 of each type, were tested in this study. With regard to implant
diameter and ultimate failure strength, Osseotite Certain 3.25 mm Was
considered to be more advantageous in comparison with the other implants

tested.

M. Saad et al (2016)7 According to this study, implant rehabilitations in the
posterior jaw are influenced by many factors such as condition of remaining
teeth, force factors related to the patient, quality of bone, hygiene maintenance,
limited bone height, type and extent of edentulism, and the nature of the
opposing arch. The gold standard is to place a regular diameter implant (>3.7
mm) or a wide one to replace every missing molar. Unfortunately, due to
horizontal bone resorption, this option is not possible without lateral bone
augmentation. In this situation, narrow diameter implant (NDI < 3.5mm) could
be the alternative to lateral bone augmentation procedures. This paper presents a
clinical study where NDIs were used for the replacement of missing molars.
They were followed up to 11 years. NDI could be used to replace missing molar
in case of moderate horizontal bone resorption if strict guidelines are respected.

Yet, future controlled prospective clinical trials are required to admit their use as

scientific evidence.

Pommer B et al (2016)2° This study discussed the trends in techniques to avoid

bone augmentation surgery, which included application of short implants,
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Review of Literature

narrow-diameter implants :
) timplants and guided surgery. It was concluded that narrow

diameter impl 4

plants, short implants (most frequent in partial edentulism) and
yuided im ‘oar X '
& plant surgery (most frequent in complete edentulism) represented

uprising and promising surgic ; . - ;
PHISINgG and promising surgical approaches to avoid patient morbidity associated
with bone graft surgery,

Platform Switching

Atich MA et al (2010)*! carried out a review and meta-analysis on platform
switching for marginal bone preservation around dental implants to show that
platform switching may preserve inter-implant bone height and soft tissue levels.
The degree of marginal bone resorption is inversely related to the extent of the

implant-abutment mismatch.

Krishna Prasad et al (2011)° reviewed literature dealing with the platform
switching concept. This included preservation of the crestal bone, the mechanism
by which it contributes to maintenance of marginal bone, its clinical applications,
advantages and disadvantages, in order to assess its survival rates. He concluded
that platform switching helps preserve crestal bone around the implants and this

concept should be followed when clinical situations in implant placement permit.

Canullo L et al (2011)22 conducted a study to evaluate the influence of platform
switching on the biomechanical aspects of the implant-abutment system. It
concluded that the platform switching configuration led to not only to a relative
decrease in stress levels compared to narrow and wide standard configurations,
but also to a notable stress field shift from bone towards the implant system,

potentially resulting in lower crestal bone overloading.

Moergel M et al (2015)* conducted a prospective study for radiographic
evaluation of conical tapered platform-switched implants in the posterior

mandible showing lyear postoperative results. This study assessed bone level

10
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changes around implants with internal conical connection and platform-
switching abutments. A total of 71.7% of all implants presented bone
preservation or gain. No implant was lost at 1 year and the success rate was
100%.

Pozzi A et al (2016)* conducted a study to report upto 2 year outcomes of the
immediately loaded novel variable-thread tapered implant with an internal
conical connection and built in platform shifting. This study demonstrated good
treatment outcomes with regard to implant and prosthetic survival rate and soft

tissue conditions, in both post extraction and healed sites.

Rocha S et al (2016)? conducted a randomized prospective study of sixty-three
patients with a total of 135 implants to evaluate crestal bone levels between
implants restored with single crowns with platform-matched or platform-
switched abqtments after 3 years. The author concluded that after 3 years,
platform-switching restorations showed a significant effect in the preservation of

marginal bone levels compared to platform-matching restorations.

In-Hee Woo et al (2016)° conducted a retrospective study to show results from
platform-switched narrow-diameter implants in the posterior edentulous region,
which were followed up for more than 1 year after functional loading. A total of
ninety-eight narrow implants were placed into 66 patients. After healing, fixed
implant-supported prostheses were delivered to the patients, and Periotest and
radiographic examinations were performed. After the first year of loading, the
implant outcome was again evaluated clinically and radiographically using the
Periotest analysis. Crestal bone loss and Periotest values (PTVs) were used to
evaluate the effect of surgery, prosthesis, implant, and a host-related factor.
Implants were followed over 1 to 4 years of loading. Their survival rate was
100%. Bone loss after functional loading was 0.14 + 0.39 mm. The stability
value from the Periotest was —3.29 % 0.50. Within the limitations of this study,

judicious use of platform-switched narrow implants with a conical connection

11
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ust be consider e 12 ,
m ered an alternative for wide-diameter implants to restore a

posterior edentulous region,

Frequency Analysis

Radio

Meredith N et al (1996)% stated that implant stability can be evaluated by
applying RFA and architectural engincering, RFA involves resonating sine wave
with a certain frequency width, continuously from high to low or from low to
high. So, RFA can reveal the effective length of implant out of bone and also the

stiffness of bone-implant interface.

Araceli Boronat Lépez et al (2006)%” analyzed 133 implants using resonance
frequency analysis. Measurements were made in 133 implants (62 in the upper
jaw and 71 in the mandible) of resonance frequency and insertion force to
determine implant stability on the day of surgery, with an evaluation of its
relationship to different variables. The stability quotient of the implants on the
day of surgery was 62.1, with an insertion force of 35.7 N. The insertion force
was proportional to the resonance frequency, with an increasing stability quotient
with growing insertion force. The stability quotient was greater in the larger
diameter implants, shorter implants, in mandibular placement and in areas of
more compact bone. They concluded that stability quotient on the day of implant

placement is greater in higher bone density areas.

Lachmann S et al (2006)? compared reliability of both Osstell and Periotest in
an in vitro study. The experiment was executed on eight implants in which the
stability was measured in three different variation without withdrawing the
transducer, after withdrawing transducer and manual torqueing, and after
withdrawing transducer and mechanic torqueing with a 10 N control torque
rotary unit. The final result reflected that Osstell system was more precise with a

05% confidence interval.

12
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H. Schlicphake ct al (2006) test the hypothesis that measurements of implant
stability using  resonance frequency analysis (RFA) correlate  with
histomorphometric data of bone anchorage in dog's jaw. At the time of implant
placement, torque required for bone tapping was registered as a measure of bone
density and immediately after placement implant stability was assessed using
RFA. Peri-implant bone regeneration was assessed histomorphometrically by
measuring bone-implant contact (BIC) and the volume density of the newly
formed peri-implant bone (BVD). RFA values at the time of implant placement
did not correlate with the torque required to tap the bone for implant placement.
After 1 and 3 months, RFA values were significantly increased compared with
baseline values. BIC and BVD, however, had increased significantly during this
interval. There was no correlation between bone-implant contact and RFA values
or between peri-implant bone density and RFA values. Thus, the hypothesis
could not be verified. It is concluded that the validity of the individual

measurement of implant stability using RFA should be considered with caution.

Par Olav Ostman et al (2006)*° evaluated primary stability by resonance
frequency analysis measurements of implants placed according to a surgical
protocol that aimed for high primary stability and also aimed to correlate RFA
measurements with factor related to the surgical technique, the patient and
implants design. Results showed higher ISQ value in men compared with women
in mandible compared with maxillae, in posterior region compared with anterior
site and for wider platform implants in comparison with regular/narrow platform
implants. There was correlation between bone quality and primary stability with
lower ISQ value obtained for implants placed in softer bone, lower implant

stability was seen with increased implant length. Jaw type and gender has

independent effect on primary stability.

Wei-Jen Chang et al (2007)%' calibrated and tested the performance of the
newly designed dental implant stability detector on in vitro and in vivo models

respectively. The RF values of the test implants detected using their new device
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and a commercially available analogous device (Osstell) were compared.

Further, implant stability status was also detected clinically using our device at 2,

4, 8, and 12 weeks after surgery.

A high correlation was demonstrated between the values measured with the two
devices. In conclusion, these results indicated that our new device might be

useful in a clinical setting for evaluating the healing status of a placed implant

Pilar Valderrama et al (2007)* conducted a study "Evaluation of Two
Different Resonance Frequency Devices to Detect Implant Stability: A
Clinical Trial" the goal of this clinical trial was to evaluate the ability of the
magnetic RFA device to detect changes in stability during early healing
following implant placement and to determine whether the implant stability
quotient (ISQ) values obtained correlated with those made with the electronic
device. RFA assessments were performed using electronic and magnetic based
devices on 34 non-submerged titanium dental implants in 17 patients. Each
‘ patient received two implants in the posterior maxilla or mandible. Implant
stability was measured at placement and weekly until week 6, when implants
received provisional crowns and at 12 weeks, when definitive crowns were
cemented. During each visit measurements were taken three times and averaged
to obtain a single representative ISQ for each device. They found that at
placements both devices indicated a pattern of decreased mean stability from 1 to
3 weeks post-placement, small fluctuations in mean ISQ from 3 to 6 weeks and
significantly increased mean stability from 6 to 12 weeks. For the complete set of
implant measures across all weeks, the paired electronic and magnetic ISQ
values correlated significantly (r=-0.52; P<0.001). They concluded that this study
demonstrates that changes in implant stability measured with the newer magnetic
device correlate well with those found with the electronic device. Both devices
confirmed the initial decreases in implant stability that occur following

placement and identified an increase in stability during the first 6 weeks of

functional loading.
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Masahiko Yamaguchi et g] (2008)* conducted a study titled "Resonance
frequency analysis of long-term implant success in the posterior partially
edentulous mandible" Thig study evaluated the long-term stability of end
osseous implants according to an ISQ scale of 1 to 100, as estimated by RFA in
the posterior pm‘[iallvy edentulous mandible, A 2-stage procedure was used to
place 328 Branemark implants in the edentulous mandibular molar region
(second premolar to second molar) of 113 patients (49 men and 64 women).
Patients were followed at regular intervals postoperatively, and ISQ scores were
evaluated by RFA every year for 10 years. They found that implant success rate
was 100%. ISQ scores did not significantly differ in the pattern of stability
changes among different bone quantities and qualities during long-term follow-
up. There was no significant difference in implant stability among the
mandibular sides, the sites, and the sexes. They concluded that long-term
stability of Branemark implants was excellent in the posterior partially

edentulous mandible.

Jurgen Zix et al (2008)* evaluated the reliability of Osstell and Periotest
systems on 213 Straumann tissue level implants. They revealed that the Periotest
measurements manifested range of atypical or extreme measures that did not
appear in Osstell measurements. Their final conclusion reflected that Osstell

device is more precise

K. Akea et al (2010)*> They used Torque-fitting and resonance frequency
- analyses (RFA) to assess primary implant anchorage and stability. The torque-
fitting and RFA of implants placed in conventional surgical sockets and sockets
with controlled coronal bone defects was compared. The possible relation
between torque-fitting and RFA was explored. @3.3 mm_12 mm implants were
placed in 16 sockets finalized with @2.8 mm surgical pilot drills in the right iliac
crests of two fresh cadavers (control). In the test group, implants were placed

into sockets prepared by @2.8 mm drill followed by @ 4.2 mm twist drills to a

15
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depth of 6 mm to create circumferential controlled coronal bone defects (50%

bone loss).

Primary implant stability was assessed using insertion torque values (ITV)
followed by RFA. Mean ITV and RFA measurements for test groups (7.83 +
0.91 N cm and 40.88 + 3.57) were significantly lower than controls (14.80 1N
cm and 66.31 £ 0.9) (P<0.05). Reductions of ITV and RFA measurements in
relation to bone defect were 47% and 38%. The existence of controlled bone
defects eliminating contact coronally leads to decrease in torque-fitting and
primary stability of implants. No relationship was observed between torque

fitting and RFA.

Al-Jetaily et al (2011)% investigated the sensitivity and reliability of
the Osstell systems comparing to Periotest system. They indicated that ISQ
values and PTVs showed a significant difference between a direct contact and
soft interface Another remarkable discrepancy was recognized in different

horizontally exposed fixture groups, which were strongly correlated with PTVs

and with ISQ values on the day of surgery.

Mariano Herrero Climent et al (2012)*7 conducted in vivo study to assess
reliability, repeatability and reproducibility in the Osstell Mentor system using
statistical methods. ISQ readings were made in 85 implants placed in 23 patients.
6 measurements were on each implant by means of two different Smart Pegs
(types I and II): that is, three consecutive measurements with each transducer.
Results showed that RFA system contributed by Osstell Mentor renders almost

perfect reproducibility and repeatability, as proven by statistical analysis.

Mehran Shokri et al (2013)% The aim of this workwas to measure the stability
of dental implants prior to loading the implants, using a resonance frequency
analysis (RFA) by Osstell mentor device. Ten healthy and non-smoker patients

over 40 years of age with at least six months of complete or partial edentulous
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mouth ‘received SCrew-type dental implants by a 1-stage procedure.RFA
measurements were obtained at surgery and 1, 2, 3,4,5,7, and 11 weeks after the
implant surgery. They found that among fifteen implants, the lowest mean
stability measurement was for the 4th week after surgery in all bone types. At
placement, the mean 1SQ obtained with the magnetic device was 77.2 with 95%
confidence interval (CI) = 2.49, and then it decreased until the 4th week to 72.13
(95% CI = 2.88), and at the last measurement, the mean implant stability
significantly (P value <0.05) increased and recorded higher values to 75.6
(95%CI=1.88), at the 11th weck. They concluded that loading might be

disadvantageous before 4™ week of implant placement.

Ahmet Umut Guler et al (2013)% done an in-vivo study to determine implant
stability as ISQ values, at implant placement and healing periods. 208 Straumann
implants were evaluated for the ISQ values during the healing period using
Osstell mentor. ISQ value ranges showed a significant increase during the
healing period. Only the posterior maxilla showed lowest ISQ value at the time
of placement. The second measurement was significantly higher in men
compared with women. Test concluded that repeated ISQ measurements of the

implant have some diagnostic benefit.

Bertl MH et al (2013)* conducted in vivo study to determine the inter and intra
observer variability of RFA stability measurements of palatal implants and to
evaluate influence of age, sex, time after implant insertion and measurement
direction on variability. Three Observers conducted RFA measurements of
palatal implants in 16 patients. Measurements were taken in antero-posterior and
latero-lateral directions and were repeated after 1 hour. Data showed a small
inter-observer variation with intra observer variations its largest component Time

after implantation showed strong influence on the inter-observer variation.

Alberto Monje et al (2014)*! Tested the sensitivity of the RFA for detecting

early implant failure. In vivo, 20 implants out of the 3786 implants placed which
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failed over the 6 years period were evaluated for the ISQ values at the time of

implant placement and prior to loading which lcad to failure. The study showed

that ISQ values are not relj

the real cut-off 1SQ v

able in predicting carly implant failure. In addition,
alue to differentiate between success and early implant
failures remains to be determined.

R. Jaramillo et al (2014)* conducted a study to compare the reliability of
Osstell Mentor and Osstell ISQ for implant stability measurement. They recorded
the primary stability of 58 implants with both devices. At last, they stated both
devices showed almost precise reproducibility and repeatability with no

significant differences at confidence level of 95%.

Farshad Bajoghli et al (2015)*3 done a brief review on contemporary methods
and equipment used for implant stability assessment. Aim of this review article
was to screen the advantage and disadvantages of using resonance frequency
analysis, periotest analysis and insertion torque values namely, for Implant
Stability Assessments. They concluded that it is somehow difficult to suggest the
most precise and accurate equipment for implant stability assessment as the
literature show controversial results. Overall, it seems that Osstell system
(especially Osstell Mentor) provides more accuracy and convince due to its

recent updates and developments.

Rajiv K. Gupta et al (2016)* reviewed "Resonance Frequency Analysis” his
aim was to analyse critically the current available literature in the field of RFA,
and to also discuss based on scientific evidence, the prognostic value of RFA to
detect implants at risk of failure. Initial stability at the placement and
development of osseointegration are two major issues for implant survival.
Implant stability is a mechanical phenomenon which is related to the local bone
quality and quantity, type of implant, and placement technique used. The
application of a simple clinically applicable, non-invasive test to assess implant

stability and osseointegration is considered highly desirable. Resonance
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frequency analysis (RFA) is one of such technique which is most frequently used
now days. A search was made using the PubMed database to find all the
literature published on "Resonance frequency analysis for implant stability” till
date. Articles discussed in vivo or in vitro studies comparing RFA with other
methods of implant stability measurement and articles discussing its reliability
were thoroughly reviewed and discussed. A limited number of clinical reports
were found. Various studies have demonstrated the feasibility and predictability
of the technique. However, most of these articles are based on retrospective data
or uncontrolled cases. Randomized prospective, parallel-armed longitudinal
human trials are based on short-term results and long-term follow-ups are still
scarce in this field. Nonetheless, from available literature, they concluded that
RFA technique evaluates implant stability as a function of stiffness of the
implant bone interface and were influenced by factors such as bone type,

exposed implant height above the alveolar crest.

Resonance frequency analysis could serve as a non-invasive diagnostic tool for
detecting the implant stability of dental implants during the healing stages and in
subsequent routine follow up care after treatment. Future studies, preferably
randomized, prospective longitudinal studies are certainly needed to establish
threshold ranges for implant stability and for implants at risk for losing stability

for different implant system.

Jaisika Rajpal et al (2016)*° conducted a study named “Assessment of hard and
soft tissue changes around Implants: A clinic-radiographic in vivo study”. The
aim of the present study was to evaluate the hard and soft tissue changes around
two-stage implant both radiographically and clinically to assess the success the
implants. Seven patients with 10 dental implants were examined clinically for 6
months after prosthodontic treatment. Plaque index and health indices of soft
tissue including pocket depth, mobility, bleeding index, calculus and gingival

index were measured.

19

(} Scanned with OKEN Scanner



b T gL wm—— e
mdiograhically. The oieria, hoh sbjective and objestive, weve sl W
evalume the succese of the mplaet provess The mevessary datissl wmlyei
v porormed for radiographic wnd cievcal evabuatao methods Ty Soand Bl
the values of sl chimical criteris wder sady bad o significant changen Som
banghine 10 6 monitn The vertical crestal home Tove ow the meial and distal e
wak within the normal range of hone losw gven by Branemart. There wa mo
mobilety and no porangplen adelceny wound vy of e mplant. They
demonntrmod S 1 s o of peease: v ® e perediontal daeaee, U el
rate of twoage, coumermed seerged splaes @ S admedoun 4w 9
1007, Buring the Seiliow up perad of & o

G Scanned with OKEN Scanner



MATERIAL AND
METHODS

CE Scanned with OKEN S

nnnnnn



MATERIAL AND METHODS
R e e e

The current study was carried out to evaluate and compare alterations in crestal bone
level and implant stability in platform switched narrow diameter implants in posterior
mandibular region. The study was conducted in the Department of Periodontology, Babu
Banarasi Das College Of Dental Sciences, Lucknow after obtaining an appropriate
clearance from the Institutional Ethics Committee. (Annexure II). A total of 20 implants

were placed in posterior mandibular edentulous sites.
Eligibility Criteria:
Inclusion criteria:

Age 25-65 years

Posterior partially edentulous region
Mandibular alveolar ridge width less than 6mm
Systemically healthy patients

Periodontally healthy patients

YV V V V V V¥V

Adequate patient compliance

Exclusion criteria:

\4

Systemically compromised and immune compromised patients

N/

Patients with psychiatric disorders
Patients with bone disorders
Pregnant or lactating women
Alcoholic, drug abusers and smokers

History of consumption of drugs affecting bone metabolism

Y V VYV V¥V V¥V

Known allergy/hypersensitivity to any product to be used in the study.
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MATERIAL:
(PLATE 1, 11 & 111 )

Armamentarium for Diagnosis and Pre-clinical Assessment:
» Mouth mirror

UNC Periodontal probe

Tweezers

Metallic scale

Hard tissue caliper (GDC Marketing, India)

Digital OPG

Diagnostic casts

YV V V V VvV V¥V

Armamentarium for surgery:
» Local anesthesia (Xylocaine® 2% with Adrenaline)
Syringe 3ml |
Saline
Bard Parker Handle
Blade (no.11,12,15)
Periosteal elevator
Tissue holding forceps

Castroviejo scissors

YV V V V V V V¥V VY

Castroviejo needle holder

Suture material (4-0 Ethicon)

Y Y

Suture cutting scissors

Y

Implant system

Superline Implant (3.6mm) from Dentium was used in this study. It is a platform
switched, double threaded tapered implant with SLA surface having conical hex
connection. The implant kit used was UXIF Surgical kit (Full) from Dentium
consisting of surgical drills, counter sink, paralleling pin, hex driver, drill
extender, depth guage and ratchet. Hand piece attached to W&H physiodispenser

with external irrigation was used.
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Materials and Methods

y Radio 'requency Analyser

Resonance frequency analysis applics a bending load, which mimics the clinical

load and provides information about the strength of the implant-bone junction.

In the current study the most recent version of resonance frequency analysis i.e

Osstell 1SQ T™; Ostell AB) was employed which
stimulates a transducer (SmartP

the 4th generation RFA (

eg™) that has been attached to the implant, by

emitting magnetic pulses. The SmartPeg hag a small magnet attached to its top

(Osstell 1SQ TM; Ostell AB) and this causes the SmartPeg to resonate with

certain frequencies (5 to 15 kHz) depending on the stability of the implant. The

resonance is picked up by the Osstell 1SQ meter and displayed on the digital
screen of the machine in ISQ units,

Following is the clinical translation of ISQ Values

ISQ Clinical Translation
<60 Low Stability
60 to 69 Medium Stability
>70 High Stability

» Grid :

Dental size X-ray Mesh Gauge from Dentech Corporation

METHODOLOGY:

Study Design

A prospective study was designed and the patients were selected considering which
included a thorough medical and dental history, current general and oral health status &
inclusion and exclusion criteria. A case record sheet was formulated for all cases.

Patients were provided with a consent form with a written explanation regarding the

nature of treatment and the potential risks involved.
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Pre.operative Implant Site Assessment

JOPAR with grid was taken at this stage to evaluate the edentulous site. The parallel
cone technique with an XCP (DentsplyRinn’s XCP film holding system) device was
used. Apico-coronal distance from the mandibular canal till the alveolar crest was

Hard tissue calliper (GDC Marketing, India) was used for bone mapping to measure the
bucco-lingual width of the alveolar ridge.

Surgical Protocol Followed

Patients underwent routine blood examination like CBC, BT, CT and blood sugar prior
to surgery. All surgical procedures were performed under local anesthesia and strict
aseptic conditions. The unit, instrument tray, patient, operating clinician and assistants
were covered with sterile drapes. The surgical armamentarium including the implant kit

was autoclaved. All the patients were given Alprazolam 0.25mg for anxiety

All the implants were placed in the posterior mandibular region. Delayed loading
protocol was followed i.e. loading was done after 3 months which is the time

recommended for osseointegration of implants placed in mandible.

Surgical Procedure

(PLATE Iv-vT)

Local anesthesia was administered by inferior alveolar and long buccal nerve block

technique with lignocaine (2%) and adrenaline (1:30,000).
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2 achieving profound anesthesia, a full thickness mucoperiosteal flap was elevated
After

with @ mi ) )
ed with the help of a pre-fabricated surgical stent. Following sequence was used

d crestal incision. The bucco-lingual and mesio-distal implant position was

Jetermin .
for implant bed preparation, under copious irrigation with 0.9% Nacl solution and light
or u

presls ,m;n'lling with a first guide drill XLD 22 29 (2.2mm) at a speed of 1000 rpm, to
the appropriate insertion depth of the selected implant.

2. Depth gauge was placed against the wall of the osteotomy to check depth of
drilling.

3. Osteotomy with sequential second guide drill XLD 26 29 (2.6mm) at a speed of
1000 rpm, to the appropriate bone depth.

4. Osteotomy with final drill XFD 34 35 (2.9mm) at a speed of 1000 rpm, to the
appropriate bone depth.

5. Drilling with countersink XCS 36 29 SW (3.6mm) at a speed of 1000 rpm, up to
the top or bottom line depending upon the bone quality.

6. Insertion of the dental implant with help of a hand-piece adapter XID 27 H with
torque 35-40 N cm at 20 rpm.

7. SmartPeg was attached to the implant and the measurement probe was held close
to the top of the SmartPeg without touching it. A total of 6 readings were taken,
two in bucco-lingual direction (perpendicular to the jaw-line), two in mesio-
distal (along the jaw-line) and two in apical direction. The highest of the six
readings was considered. Results were displayed on the instrument as the

Implant Stability Quotient (ISQ),
Cover screw was then placed with the help of the hex driver XHD 26 T.

The primary closure of the wound was achieved by stabilization of the flap with simple
Interrupted suture with 4-0 ethicon suture.

IOPAR with grid was taken to assess the crestal bone height along the mesial and distal
aspect of implant.
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Materials and Methods

Aﬂﬁmicf‘)bial proph‘ylaxis (amoxicillin 500 Mg) was given one hour before surgery and
contiﬂued twice daily for 7 days, Post surgical analgesics (Paracetamol 500 mg +
pceclofenac 100 mg) were prescribed twice daily for one week and oral hygiene
instructions were given. Chlorhexidine mouthwagh 0.2% also prescribed twice daily.

ras removed one week after the imp

suture W ant surgery,

Prosthctic Phase

After 3 months of implant placement, the patients were subjected to a second stage
surgical procedure. A mid crestal incision was given and healing abutment was
mounted on to the implant in order to condition the peri-implant soft tissues for 7-10

days.

Impression was made using elastomeric impression material, placing an impression
coping in place and cast was poured with implant analog,
Screw retained final prosthesis was delivered with the help of hex driver and the

remaining portion of screw retained prosthesis was then restored with GIC.

Patient was recalled for checkup.
Follow ups at 6" month and at 1 year

Implant stability assessment

Restoration was removed and prosthesis was unscrewed with hex driver. Implant

stability was assessed with RFA. The prosthesis was again screwed back onto the
implant and restored.

Radiographic evaluation
(PLATE VII)

26

C} Scanned with OKEN Scanner



e

Materials and Methods

o AR with grid were taken. Crestal bope height was measured from the leve] of
gt shoulder at mesial as well as distal agpect, Data was calculated according to the

ﬂmematical formula. (Annexure)
m

Statistical analysis

Data Were summarised as Mean = SE (standard error of the mean). Three dependent
groups (periods) were compared by repeated measures one factor analysis of variance
( ANOVA) and the significance of mean difference between the groups was done by
Newman-Keuls post hoc test after ascertaining normality by Shapiro-Wilk’s test and
homogeneity of variance between groups by Levene’s test. A two-tailed (a=2) p<0.05
was considered statistically significant. Analysis was performed on SPSS software

(Windows version 17.0).
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RESULTS AND OBSERVATIONS
nd Observations
Rcslllts /

e present study deals with evaluation of crgty) bone level with narrow diameter

oo switched implants in mandibulay Posterior edentuloug region. Total 20 patients
pr

asures of the study were Implant Stability
Quoﬁcnt (1SQ) and Crestal Bone Height (CBH) at Mesial (CBHM) and Distal (CBHD)

. The outcome measures were assessed a baseline (at placement time) and post

and at 1 year), The crestal bone height was measured in

illimeter (). The objective of the study was to compare outcome measures over the

selected and evaluated. The outcome me
were

aspe

reatment (at 6 months
’

pen'odS-

pemographic characteristics

The demographic characteristics (age, sex, tooth region, bucco-lingual width and apico-
coronal distance) of patients at presentation was recorded. The age of patients ranged

from 19 to 58 yrs with mean (+ SE) 34.65 + 3.19 yrs and median 30 yrs. Further, among

patients, 12 (60.0%) were females and 8 (40.0%) were males, thus the study population

; was female predominance with 1 to 1.5 male to female ratio.

Moreover, the bucco-lingual width and apico-coronal distance of patients ranged from 5
| to6mmand 10 to 17 mm respectively with mean (+ SE) 5.49 + 0.07 mm and 13.55 +

0.54 mm respectively and median 6 mm and 14 mm respectively.

Outcome measures
Implan¢ Stability Quotient

The baseline and post treatment (at 6 month and at 1 year) ISQ of patients is
"MMarized in Taple 1 and also shown in Fig. 1. The ISQ of patients at time of
Placemen ; ranged from 53 to 97 with mean (+ SE) 72.30 £ 2.07 and median 74

28

(} Scanned with OKEN Scanner



Results and observations

£ SE) 70.70 + 1.67 and median

pered ¢ : .

1 year tranged from 65 10 94 with mean (4 SE) 76.15 4 1 52 and median 75

7040 ¢ :
After 0 months, mean ISQ of patients decreased slightly whereas increased

vely at 1 year as compared to baseline. The mean ISQ w

compﬂf““ as highest at 1 year

4 minimum at 6 months. (Table I and Fig, 1)
and M

Comparing the mean I1SQ at three time intervals, ANOVA showed significantly different
10.45. p<0.001) (Table 1)

1sQ. (F=
Further. comparing the difference in mean ISQ at three time intervals, Newman-Keuls
(est showed significantly different and higher ISQ at 1 year as compared to both at
placement (72.30 £ 2.07 vs. 76.15 + 1.52, mean difference=3.85 + 1.45, p=0.003) and at
¢ months (70.70 = 1.67 vs. 76.15 + 1.52, mean difference=5.45 + 0.76, p<0.001). It did
educe from baseline to 6 month (72.30 + 2.07 vs. 70.70 + 1.67, mean difference=1.60 +
1.3, p=0.200) but was found to be statistically non significant (Table 2 and Fi g. 2-3).

Table 1: ISQ at different time intervals

Period Mean + SE (n=20) F value p value
At baseline 72.30 +£2.07 10.45 <0.001
At 6 months 70.70 £ 1.67

At1 year 76.15+1.52

18Q: implant stability quotient. n: no. of patients (n=20). ISQ at three time intervals

Were summarised as Mean + SE and compared by repeated measures ANOVA.
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Implant stability quotient

90.00

85.00
80.00 70.70

75.00
70.00 1
65.00
60.00
55.00
50.00 1
45.00

40.00 i ' -
| Baseline At 6 months At1 year

Mean

Graph 1. Mean ISQ at different time intervals

Table 2: Comparison of difference in mean 1SQ by Newman-Keuls test

Comparison Mean difference p value
Baseline vs. 6 month 1.60 +1.35 0.200
Baseline vs. 1 year 3.85+1.45 0.003

6 months vs. 1 year 545+0.76 <0.001

Mean difference between periods is summarised as Mean + SE and compared by

ANOVA followed by Newman-Keuls test.
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Implant stability quotient

80.00
75.00
70.00 1
65.00 1
60.00
55.00 1
50.00 1
45.00 1

Mean

40.00

hkk

ns

Baseline

At 6 months | At 1 year

"p>0.05 or "*p<0.001- as compared to baseline

Graph 2. Comparisons of difference in mean ISQ at different time intervals

80.00 ;
75.00 1
70.00 1
65.00 1
60.00 1
55.00
50.00
45.00

Mean

40.00

Implant stability quotient

At 6 months

At 1 year

"**p<0.001- as compared to after 6 month

Graph 3, Comparisons of difference in mean ISQ at 6 months and at 1 year
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1 cigh t

e
' m| Bol
C'cs

aseline and post treatment (at 6 months and at | year) crestal bone height at mesial
Thc L

CBHM) of implants 1s summarised in Table 3

gte (

cpHM of impl
071 mm and median 0.00 mm whereas

+0.

and also depicted in Fig. 4. The
ants at baseline is ranged from 0.00 to 0.91 mm with mean (+ SE) 0.154

at 6 months it ranged from -0.90 to 0.55 mm

) mean (£ SE) -0.349 £ 0.070 mm and median -0.39 mm and at I year it ranged from
Wi _ )
12610 -0.09 mm with mean (£ SE) -0.741 + 0.055 mm and median -0.73 mm.

fer freatment, mean CBHM of patients decreased comparatively and linearly with
ime. The mean CBHM was highest at baseline followed by at 6 months and then at 1

vear, the least (at baseline > at 6 months > at 1 year) (Table 3 and Fig, 4).

Comparing the mean CBHM of three periods, ANOVA showed significantly different
CBHM among the periods (F=175.51, p<0.001) (Table 3).

Further, comparing the difference in mean CBHM between the periods, Newman-Keuls
test showed significantly different and lower CBHM at both 6 months (0.154 £0.071 vs.
{0.349+0.070, mean difference = 0.503 £ 0.042, p<0.001) and 1 year (0.154 + 0.071 vs.

0.741 £ 0.055, mean difference = 0.895 + 0.063, p<0.001) as compared to baseline
(Table 4 and Fig, 5).

Moreover, the mean CBHM also lowered significantly at 1 year as compared to at 6

months (-0.349 + 0,070 vs. -0.741 + 0.055, mean difference=0.392 + 0.033, p<0.001)
(Table 4 apg Fig. 6).
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Table 3: CBHM (mm) of patients at different time intervals

hnSC“nC

Mo LOE A ————
Mean & SE (n=20)

015440071

034940070

074140055

S|

| | yc{lf

e

m p value

175.51 <0.001

-_— ]

N

M crestal bone height at mesial. n: no. of patients (n=20). CBHM of three periods
CBHM:

summa"ised as Mean £ SE and comp
were

ared by repeated measures ANOVA.

Crestal bone height (mm)- Mesial

0.100 1

0.154

0.000
-0.100
-0.200 1
-0.300 1
-0.400 1
-0.500 1
-0.600 1

Mean

-0.700 1
-0.800

-0.741

Base

line At 6 months

At 1 year

Graph 4. Mean CBHM of patients at different time intervals

Table 4: Comparison of difference in mean CBHM by Newman-Keuls test

Comparisgp

Baseline Vs. 6 monthg

Baseling V8. | year

6 monthg vs. 1 year

Mean difference p value
0.503 £0.042 <0.001
0.895+0.063 <0.001
0.392+£0.033 <0.001
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0.200
0.100
0.000
.0.100 1
-0.200

0.300
-0.400 1
-0.500
-0.600 1
-0.700 1

Mean

Crestal bone height (mm)- Mesial

» _

Fdkek

-0.800

Baseline At 6 months | At1 year

“*p<0.001- as compared to baseline

Graph 5. Comparisons of difference in mean CBHM at different time intervals

0.000
-0.100 1
-0.200
0.300
0.400
-0.500
-0.600 1
-0.700 -

Mean

Crestal bone height (mm)- Mesial

-0.800 -

| & | -

At 6 months At 1 year

"*p<0.001- as compared to after 6 month

G
"aph 6. Comparisons of difference in mean CBHM at 6 months and at 1 year
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Results and observationg

0

quclinc and post (at 6 months and at | year) crestal bone height at dista] site
» Ddd

fhe

D) of impl also shown in Fig. 7. The CBHD of
(@ s al pascline 18 ranged from 0.00 to 0.91 mm with mean (+ SE) 0.122 + 0.058

ants is summarised in Table § ang

jmpla”

¥ edi at 6 months it ranged from -0.72 to 0.45 mm with
4 SE) 0 368 + 0.058 mm and median
¢ ¥

an 0.00 mm whereas
am @

-0.45 mm and at | year it ranged from -

ol 3
me (0,18 mm with mean (& SE) -0.731 4 0,042 mm

o and median -0.82 mm.
0.

vith times the CBHD also showed similar trend as of CBHM, decreased comparatively
Wi

3 linearly with time but the decrease was less than CBHM. The mean CBHD was
an
highest at baseline followed by at 6 months and at | year, the least (at baseline > at 6

months >at 1 year) (Table 5 and Fig. 7).

Comparing the mean CBHD of three periods, ANOVA showed significantly different
CBHD among the periods (F=214.52, p<0.001) (Table 5).

Further, comparing the difference in mean CBHD between the periods, Newman-Keuls
test showed significantly different and lower CBHD at both at 6 months (0.122 £ 0.058
vs.-0.368 + 0.058, mean difference=0.490 + 0.028, p<0.001) and 1 year (0.122 + 0.058

vs.<0.731 + 0.042, mean difference=0.853 + 0.053, p<0.001) as compared to baseline
(Table 6 and Fig, 8).

Moreover, the mean CBHD also lowered significantly at 1 year as compared to at 6

months (-0.368 + 0.058 vs. -0.73] 0.042, mean difference=0.364 + 0.039, p<0.001)
(Table 6 and Fig, 9y,
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Results and observations
T

able 5: CBHD (mm) of Patients g¢ different time interval
vals

e Mean +8E (n=20)  ———— -
f’;"iﬂd b ‘6 Téz 'i“()ﬂa?gmm\ _)__*_\_\ "mm
(L — 21450 [“o00r

Al “yrcm'

CBHD: €

. qmmarised as Mean 4 SE and comp
WEIe S

monts

e

0368+ 0058

0731400470 ———

restal bone height at distal. n: no, of p

e

atients (n=20). CBHD of three periods
ared by repeated Mmeasures ANOVA.

Crestal bone height (mm)- Distal

0.122
0.200 _3
0.100

0.000 :
0100
0200
0300
0400
0500
-0.600

Mean

-0.368

-0.700 1
-0.800

-0.731

Baseline At 6 months

—

At1 year

Graph 7. Mean CBHD of patients at different time intervals.

Table 6: Comparison of difference in mean CBHD by Newman-Keuls test

Comparison Mean difference p value
Baseline v ¢ months 0.490 + 0.028 <0.001
Baseline vs | year 0.853 £0.053 <0.001
months Vs Ty ear 0.364 +0.039 <0.001
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Results and observations

(e between periods is summarised as Mecan + SE and compared by
e

Newman-Keuls test.

crestal bone height (mm)- Distal

8,100 L |

0.000]
.0.100
.0.200
.0.300
0400
0.500

.0.600
0.700 Z %

0.800 .
0.80 Baseline At 6 months At1 year

dokk

WMean

**p<0.001- as compared to baseline

Graph 8. Comparisons of difference in mean CBHD at different time intervals.

Crestal bone height (mm)- Distal

0.000 —
20100
-0.200
0300
0400
0500
0600
0700 .
0.800

Mean

At 6 months At 1 year

"*p<0.001- as compared to after 6 month

Graph 9, Comparisons of difference in mean CBHD at 6 months and at 1 year
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____ Results and observations

Table 7: OCBH (mm) of patients af different time intervals

_—

| Mean + SE, =200 F value p value
013840003 21748 <0.001

- Conhs - 0358 0.001
o 073640045

CBH: overall crestal bone height. n: no. of patients (n=20). OCBH of three periods

were summm'\scd as Mean & SE and compared by repeated measures ANOVA.

Overall crestal bone height (mm)

0.138

©
0.100

0.000 -
-0.100 1
-0.200 1
-0.300
-0.400 1
-0.500 1
-0.600 1
-0.700 1
-0.800

Mean

: ' -0.736
Baseline At 6 months At 1 year

Graph 10. Mean OCBH of patients at different time intervals.

Table 8: Comparison of difference in mean OCBH by Newman-Keuls test

Comparison Mean difference p value
[ Bascline vs. 6 months 0.496 + 0.033 <0.001
Baseline vs. 1 year 0.874 £ 0.056 <0.001
&Onths vs. | year 0.378 £0.033 <0.001
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Results and observations

. : : b
¢ between periods is summarised as Mean =+ SE and compared bY
(ferenc
lffcrel

' -Keuls test.
Mcm no\VCd by Newman
Afo

NO
: overall crestal bone height (mm)

0.200 ]
0.100
0.000 1
.0.100

-0.200

-0.300

-0.400 1

0,500

0,600

20.700 [ ek

-0.800 ‘ '

Baseline At 6 months At 1 year

WMean

**p<0.001- as compared to baseline

Graph 11. Comparisons of difference in mean OCBH at different time intervals.

Overall crestal bone height (mm)

0.000 1
-0.100
-0.200
-0.300 1
-0.400
-0.500 1
-0.600
-0.700 1 -
-0.800 .

At 6 months

Mean

At1 year

"p<0.001- as compared to after 6 months

G . .
raph 12. Comparisons of difference in mean OCBH at 6 months and at1
Year.
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DISCUSSION

. entulism, either parti -
¢ with edentulism, cither partial or complete, found a boon in dentistry since
< came 1nto existence. Earlier, acry

lic dentures ae :
’“‘mnt\ yhe dentures as well as metal or porcelain
in

K O \ ywily solve \ .
metal bridges majorly solved the problem, Ry there were drawbacks, and that is

(he concept of dental implants rev olutionized the treatment plan, Here also, a set

) e s .
meters had to be followed and ridge deficiencies would lead to failures. Bone

a ll
e
ion procedures are often necessary to en|

pentd arge the bone width and facilitate

‘1 i or W ide implant positioning. Additional surgeries to augment the bone, leads to
pegut

and economic burden. Whe

fity ¢ N wide implants are installed in narrow ridges,
,‘l\\(

mmmn\ must use bone graft around the fenestrated implant surfaces. However, it
11\\

n\mhted that peri-implant grafted bone will be resorbed if the grafted bone does not
e an optimal osteogenesis period®. Hence, in reduced ridge width region, narrow
z;amt‘tef implants could be safely placed with adequate bicortical stabilization and
.ased chances of fenestration. In the anterior region, these implants are highly

essful, but in posterior molar areas, high masticatory forces may pose a risk to their

70

[+
<
. I
"IA
'Il

ty. Fatigue fracture of the narrow implant body from mechanical weakening has
peen reported . The occlusal load on prosthetics of narrow implant causes crestal bone
Joss around implants which leads to failure and generation of high stresses at implant-

bone interface™.

Rahiram et al did a review and found that conventional implant abutment systems are
generally flush with implant shoulder which results into micro crack between implant
and abutment due to stress exceeding yield strength leading to failure of system. This
problem is overcome in platform switching with use of mismatch diameter of

abutment™,

The success of implants can be assessed by implant stability quotient and crestal bone

loss. In this study the observations are discussed as follows:
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Discussi
B . 10
abili uotient -

Inl lﬂﬂt St

prospecti"c study, the implant stability w

s as mea
l asured through RFA at the time of

Jacemen? hs and
s'ubscmlcnt 1SQ values were recorded. The mean [SQv

¢ of implant (bascline), at ¢ mont it
at-one year respectively and

alue at baseline was found to be

4 2,07 predicting good impl; ili
1230 : plant stability, At ¢ mo ;
nths time, the values

atively decreased to 70.70 + 1,67 by increased to 76
d J.

ompar
conf I5 + 1.52 at one year

dm-a(iﬂn.

There Was a decrease in ISQ values from baseline to 6 months but was not significant (p
value = 0.200). There was an increase in ISQ from baseline to 1 year and this was also
qot significant (p value = 0.003). There was a significant increase in ISQ values from 6

months t0 1 year (p value<0.001). All these findings indicate that the implant was stable

throughout our study.

Implant stability, which is an indirect indication of osseointegration, is achieved at two

different stages: primary and secondary stability.

Primary stability occurs at the time of implaht placement and is believed to be related to
the level of primary bone contact and mostly comes from mechanical engagement with

the cortical bone, while Secondary stability is the result of the formation of woven bone,

followed by its maturation into lamellar bone which may be reflected in terms of

increased ISQ values. It dictates the time of functional loading'®.

Various factors influence implant stability"
Factors Affecting Primary Stability

1) Bone quantity and quality

42
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Discussion

surgical technique, including the ski]| of the sur
geon

& ) 3 N b 0
Implnnt (e.g., geometry, length, (hamclcr, surface characteristi )
. aracteristics

pactors Affecting Secondary Stability

primary stability

) Bone remodeling

3)

implant surface conditions

The RFA can assess implant stability which is a function of strength of implant-bone
interface. ]t may provide a possibility to individualize implant treatment with regard to
healing pen'ods, detecting failing implants, type of prosthetic construction, and if one- or
wo-staged procedures should be followed**#4% It can also establish prognostic

riteria for long-term implant success'®.

A delayed loading protocol was followed and all the implants were loaded after 3
nonths from their placement into the mandible. This was done because early loading
could result in fibrous encapsulation of the implant and lack of osseointegration. Also
the overheated bone tissue, which undergoes necrosis from the osteotomy preparation, is
rapidly remodeled and during that period, the strength of the bone to implant contact is
compromised, which explains the decrease in the mean ISQ value at 6 months. Lastly, 3-
o 6-month healing period is essentially required in order to remodel bone adj acent to the
bone implant interface. Conventional loading protocol has also been supported by

Szmukler-Moncler et al. 2002 who gave the above possible biological events that could

account for the required healing time which was clinically established as 3 months for

mandible and 6 months for maxilla®'.

Our study is in accordance with studies done by Masahiko Yamaguchi et al 2008%,

Mehran Shokri et al 2013% and various other researchers who have demonstrated an
increase in implant stability over times25%4%%65%%5>>
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Discussion

¢, scati .
o re . » Seating torque, percussion
testine periotest, reson

; s haan o ance frequenc i
g oral studics have been conducted to chegk their Juency analysis.

] authenticity and usefulness, Among
a like clinicie i

an perception as in i i
. n insertion torque
sverse torque test, percuss 8
Y reverse torq s I §sion test, push out/pull out test, histomorphic data which
oods experience of clinician
ne

hem SOM® are based on clinical criteri

and utilizeg & ahiant
§ more objective and quantifiable criteria, and

v et S W Therefore y e £
are invasive s ¥ ell, therefore can be used for experimental studies only. So far, only
‘ 7

graphic analysis, periotest and RFA

est and RFA both are

are the non invasive methods available.

amon of _
g the most useful non invasive methods to predict

radio
periot
implant stability although there is indirect evaluation of implant stability and
osseointegration. Periotest originally used for measurement of natural tooth mobility.
Major difference between implants and teeth is the presence of PDL fibres in natural
condition, which put great impact on reliability of periotest. It is not capable of
evaluating the mesiodistal stability. Moreover, reproducibility of results derived from
periotest measurements have been subject to a number of factors such as vertical
position of the measuring point on the abutment, angulation of the handpiece and
porizontal distance of the handpiece from the abutment. PTV of an osseointegrated
implant falls in a relatively narrow zone (-5 to +5) within a wide scale (-8 to +50). Other
studies have indicated that the PTVs of clinically osseointegrated implants fall within an
even narrower zone (-4 to -2 or -4 to +2). Therefore, the measured PTV may be falsely
interpreted as having a small standard deviation and therefore having a good accuracy.
PTV cannot be used to identify a “borderline implant” or “implant in the process of
osseointegration” which may or may not continue to a successful osseointegration. On
the other hand, measurement of implant stability, with the use of RFA method 1is
supposed to reduce these observer-dependent errors because of the fact that a transducer
is screwed on to the implant and measurements are completely automated. The torque
used during the fixation of the transducer to the implant has been shown not to alter the
results of RFA measurements and the results obtained from this type of measurement

were highly reproducible. A comparison between the torque technique and the RFA
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d, emphasized another advantage of the |

10 " '
mcll abbits, the removal tor N G
oy o A {ue method is supposed (o measure the strength of th
. interface in terms of shear ‘ S
N nnplf"“ i rms of shear, whereas the RFA is considered
8 considered to measure the

bo o
(qability during bending. S0 on the basis of different studies, RFA is supposed to b
3, RFA is supposed to be

e all the available i tabil:
perior among available implant stability meagures!060

CrCS"‘I Bone Height

The pcri—lmplant bone level has been used as one of the criteria to assess the success of

dental impl
first year followed by a radiographic marginal bone loss of +0.2 mm during each

ants. Traditionally, a radiographic marginal bone loss of 1.5 mm during the

qucceeding year is an important parameter for the assessment of implant success’'. At
e time of implant placement (baseline), the crestal bone level was assessed
radiographicall}’ at mesial and distal aspect. At 6 months, the bone levels reduced
significantly from +0.154 £ 0.071 mm to -0.349 + 0.070 mm, which further reduced to -
1 £0.555 at 1 year in the mesial aspect. In the distal aspect, it reduced from +0.122

0.74
+0.058 mm to -0.368 + 0.058 mm at 6 months and to further to -0.731 + 0.042 mm at 1

year respectively.

The comparative reduction in the bone level at the said time intervals was highly
ming after 1 year
nd to be

th the

significant (p value<0.001). But the amount of total bone loss occu
duration of the platform switched narrow diameter implant placement was fou

0.874 + 0,056 mm which provides for an improved scenario when compared wi

marginal bone loss of 1.5 mm in regular implants®.

The platform switching effect was accidentally established in the 1980s. Later on

various studies were carried out and long term foll
higher level of bone preservation and proper stress

Correct location of the soft tissues in dental implant r

ow ups around these implants showed
distribution and esthetic outcome.

estorations depends on the
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o pyation of bone crestal height, (omcqucntly
21

hard tissues are the principal

minant of acsthetic outcome?!
s(Cl’
det®

The bimncclmnicnl theory proposed that connecting the implant to a smaller-diameter
ghutment may limit bone resorption by shifting the stress-concentration zone away from
(he crestal pone-implant interface and directing the forces of ocelusal loading along the

g of the implant. One theory assumed that shifting the implant-abutment connection
may mudmhib the location of the biologic width and minimize the marginal bone
rcsomlmn The physical repositioning of the [AJ away from the external outer edge of
(he jmplant and neighboring bone may limit bone resorption by containing the
mﬂmmnaloty cell infiltrate within the angle formed at the interface away from the

21
adjacent crestal bone”".

In a prospective study61, 41 pairs of platform-switched implants were placed at <3mm of
inter implant distance. The radiographic evaluation showed that a platform-switched
implant design can reduce the vertical and horizontal components of bone loss and may
pe used in atrophic sites. Maeda et al®? carried out 3D finite element analysis and
concluded platform switching has the biomechanical advantage of shifting the stress
concentration away from implant-bone interface, but also has the disadvantage of
increased forces in abutment and abutment screw. This concentration of forces along the

implant axis, transmitted through the retention screw, increases the possibility of

abutment fracture, and may lead to restoration failure.

Vigolo P% in 2009 placed 182 single Smm diameter implants in 144 patients in which 85
implants were restored with matching wide diameter prosthetic components (group A)
and 97 implants were restored with platform switched prosthetic components (group B).
A significant difference in marginal bone levels was found between group A and group
B implants after 1 year. He found mean marginal bone resorption was 0.9mm for group

A implants and 0.6mm for group B implants.
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64 ied bone strai i .
et al™-cartl n and interfacia] slig;
Ing analyses of p] :
platform switched

pe nd his results showed 10% 4
s a . .
ilﬂl’lant o decrease in all prosthetic loading forces

end t implant interface. It is pr
itted to bone 11 - 1t18 presumed that
narrow fixtures were
generally

[l'ﬂ”sm .
(he narrow ridges because patients with

ased in

OCCIUSHI

. . a narrow bone width may have a weaker
force than patients with normal- or wide-wi dth bone
s.

one 1088 in two-stage implant supported restorations is estimated to be 1.5 - 2mm

B
wlow the implant-abutment junction. However, in the studies on platform switching
volving & follow-up period of 4-169 months, the reported bone loss varies between

122

65
005 - 1.4 mm™ Canullo et al** assessed the marginal bone level around 80 implants

which were randomly assigned into four groups based on the discrepancy between the

giameters of the abutment and the implant platform. The findings suggested that the

extent of the inward shifting was inversely proportional to the amount of marginal bone
Joss. In other words, more inward shifting leads to decreased marginal bone loss.
Cappiello et al®. evaluated the marginal bone levels of 73 implants with an extended
platform of 4.8 mm and 55 implants with a matched platform of 4.0 mm. One implant
failed in the control group. After 1 year of function, the radiographic examination
showed that the marginal bone loss around the platform-switched implants ranged
petween 0.6 and 1.2 mm (mean: 0.95 - 0.32 mm), whereas the marginal bone loss
around the control implants ranged between 1.3 and 2.1mm (mean: 1.67 —0.37mm). The

difference between the two groups was considered to be statistically significant.

Crespi et al%’ placed 30 platform-switched and 34 platform-matched immediate

implants. A radiographic marginal bone resorption of 0.73 — 0.52 mm and 0.78 — 0.49

mm were reported in the platform switched and platform-matched groups, respectively.
No statistically significant difference was shown between the two groups. In the authors’
view, the use of an atraumatic surgical protocol might have preserved the peri-implant
bone levels and minimized the difference between the two groups. Enkling et al®®
performed a split-mouth trial of 50 platform-switched and matched implants placed in

the posterior mandible and followed up for 12 months. The radiographic examination
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sod the measurement of the vertical and horizonta] extents of marginal bone loss
' ]C : $ M e .
i diffcrcnces in both dimensions were not statistically significant
r]‘hc .

ough (his study has provided a positive insight into (he utility of platform switched

All . : ; :
oW diamete! implants in posterior mandibular cdentulous areas having reduced
na

" 0_1inguul dimension, a few limitations have been encountered. The sample size was
puc

jatively gmaller, and the duration of follow up shorter. More number of studies with
1.0; * 1+ ..
gample $12¢ and long term follow up are needed to establish the benefits of

l m'gcl. . . .
switching in narrow diameter implants,

platform

48

C} Scanned with OKEN Scanner



(3 Scanned with OKEN Scanner



M
the o limitations of the study, the conclusion s as follgws:

i
Wﬂh' jmplant stability of the platform switched narrow diameter implants remained
(he same throughout the follow up.
The crestal bone level in platform switched narrow diameter implants decreased
ignificantly (p<0.001) from the placement time (0.138 + 0.063) to 6 months (-
0358 £ 0.061) and 1 year (-0.736 + 0.045) respectively, but was well within the
range for the criteria for successful implants according to Alberktsson et al.

, On comparison with regular diameter implants the narrow diameter implants
showed the same level of crestal bone loss throughout the follow up period.
lathrm switched narrow diameter implants can be considered as viable options

el ow ridges in posterior edentulous areas. However, more long term studies are
:L;Z (o consolidate the above said fact.
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The project titled Evaluation of Crestal Bope Level with Narrow D
rrow Diameter

platform S\f/itched Implants in Mandibular Posterior Edentulous R
S Region

submitted Dy Dr. Swati Srivastava Post graduate student from the

pepartment of Periodontics as part of MDS Curricuium for the academic

year 2016-2019 with the Accompanying proforma was reviewed by the
institutional research committee present on 7 and 8" December 2016 al
BBDCODS The Committee has granted approval on the scientific content

't hes r ~
oe reviewed t

of the project. The proposal may now by the institutional ethics

committee for granting ethical approval

\\( A
0

Prof. (Dr).llivck Govila

Plincipél

Chairperson Institutional Research Lor
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Dr. Lakshmi Bala
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A Secre
fember Secretany . Institwtional T thics ¢ T

Comn ‘ati fod -
nication of the Decision of (he V" Institutional Fihices Sub-Committee

1EC Code: 02

N BBDCODS/03/2017

Title of the Project: Lvaluation of Crest

al Bone level with 1
. e . ‘ arrow diameter platform switche ¢
in Mandibular Posterior Edentulous repion. e e mplans

Principal Investigator: Dr. Swati Srivastava Department: Periodontol
‘Pe ‘nt: reriodonto ogy

Name and Address of the Institution: BBD College of Dental Sciences 1uch now

Type of Submission: New, MDS Project Protocol

Dear Dr. Swati Srivastava

-The Institutional Ethics Sub-Committee meetin

g comprising following four members was held on
02™ March, 2017.

5 Dr. Lakshmi Bala Prot. and Head. Department of Biochemistn . BBDCODS.
Member Secretary Lucknow
= Dr. Neerja Singh Prof. & Head. Department of Pedodontics, BRDCODS.
- Member ' Lucknow
3 Dr. Rana Pratap Maurya Reader, Department of Orthodontics, BBDCODS.
’ Member Lucknow
4 Dr. Manu Narayan Reader, Department of Public Health Dentistry.
) Member BBDCODS. Lucknow

The committee reviewed and discussed your submitted documents of the current MDS Project Protocol

in the meeting. . o .
The proposal was reviewed, comments were communicated to Pl thereafter it was revised.

Decisions: The committee approved the above protocol from cthics point of view.

. '-!r‘\-g RCTE
M(,!l:?‘al LL“—"- | S

Forwarded by:

/f.

-4"

(Dl‘. LakSI,"u Bal [ Deise! Soic. ‘»”3‘ ’ - ?F‘(i“: ‘ }-\k (’.‘o\'.\\‘.l)

Member-Sgcréldry’ 7“% eI SiLY . na Babu Ranaes Las Colene of DeRppgaggly
BBD VI 0226008  Bawia BBDCODS
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ANNEXURE III
CONSENT FORM
Title of the SUAY...iivireiiiieri
Study NUMDET. .. .ovvevriiinnie
Subject’s Full Name.......ooooooonnnn
Date of BIirth/Age. ....cooovviiiii
Address of the Subject...........ooooeiinnn

Phone No. and email address....oovvreeeeinnns
Qualification. .........oooiiiiiiiinniiiiin
Occupation: Student/Self employed/Service/Housewife/Other
1. I confirm that I have read and understood the Participant Information Document dated
for the above study and have had the opportunity to ask questions
OR
I have been explained the nature of the étudy by the investigator and had the

................

opportunity to ask questions.
2. Tunderstand that my participation in the study is voluntary and given with the free will

without any duress and that I am free to withdraw at any time, without given any
reason and without my medical care or legal rights being affected.

3. T understand that the sponsor of the project, others working on the sponsor’s behalf,
the Ethics Committee and the regulatory authorities will not need my permission tc
look at my health records both in respect of the current study and any further researct
that may be conducted in relation to it, even if I withdraw from the trail. However,
understand that my identity will not be revealed in any information released to thir
parties or published.

4. 1 agree not to restrict the use any data or results that arise from this study provide

such a use is only for scientific purpose(s).

5. 1agree to participate in the above study for the future research
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Yes[ ] No[] NotApplicable[ ]
6. 1 have been explained about the study, and have fully understood them. I have also

read and understand the participant/volunteer’s information document given to me

Signature/Thumb impression of the subject/Legally acceptable

Representative

.............................................................

Signatory’s Name.........coovvvivviiiiiiiiiniiien e, Date............

Signature of Investigator’s Name

Study Investigator’s Name

.............................. Date...........
Signature of the WItness............c.oooviiiiiiiiiiii
Name of WItness.....ouveneeeeieee e, Date...........

Received a signed copy of the duly filled consent form

Signature/Thump Impression of the subject/Legally acceptable
representative

Ol
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ANNEXURE IV

Babu Banarasi Das College of Dental Sciences
(A constituent institution of Babu Banarasi Das University)
BBD City, Faizabad Road, Lucknow — 227105 (INDIA)

Participant Information Document (PID)

1. Study title

EVALUATION OF CRESTAL BONE LEVEL WITH NARROW DIAMETER

PLATFORM SWITCHED IMPLANTS IN MANDIBULAR  POSTERIOR
EDENTULOUS REGION. |

2. Invitation paragraph

You are being invited to take part in a research study, therefore it is important for you to
understand why the study is being done and what it will involve. Please take time to read

the following information carefully. Ask us for any clarifications or further information.
Whether or not you wish to take part is your decision.

3. What is the purpose of the study?

The purpose of this study is to evaluate the changes in crestal bone level around implant

and implant stability after placing platform switched narrow diameter implants.

4. Why have I been chosen?

You have been chosen for this study as you are fulfilling the required criteria for this study

S. Do I have to take part?

Your participation in the research is entirely voluntary, If you do, you will be g
1 . 9 1 . .
nformation sheet to keep and will be asked to si given this

&n a consent form. Dyrip
sti _ . . g the stud
till are free to withdraw at any time and withoyt giving a reason yvou

62
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6. What will happen to me if I take part?

Implant will be placed at the edentulous area.

7. What do I have to do?

You do not have to change your regular lifestyles for the investigation of the study.

8. What is the procedure that is being tested?
Platform switched narrow diameter implant would be placed in the narrow edentulous
ridge. Then crestal bone level and implant stability would be assessed at placement time,

at 6 months and at 1 year.

9. What are the interventions for the study?
Implant placement in partially edentulous patient.

10. What are the side effects of taking part?

There are no side effects on patients of this study.

11. What are the possible disadvantages and risks of taking part?
There is no risk or disadvantages of taking part in this study.

12. What are the possible benefits of taking part?

This study will evaluate the changes in crestal bone leve] and implant stability. Positive

results will help in establishing the utility of platform switched narrow diameter implants,

13. What if new information becomes available?

If additional information becomes available during the course of the research you wil] be
told about these and you are free to discuss it with your researcher, your researcher will

tell you whether you want to continue in the study. If you decide to withdraw you
’ 'y

fesearcher will make arrangements for your withdrawal, |

f you decide to continue in the
Study,

You may be asked to sign an updated consent form.
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arch study stops?

tipulated time, this will be explained to the

14. What happens when the rese

If the study stops/finishes before the s

patient/volunteer.

'hat if something goes wrong?
o tudy, the

r something goes wrong during the s

[f any severe adverse event occurs, 0 |
o the institution (s), and Institutional ethical

complaints will be handled by reporting t
community.

16. Will my taking part in this study be kept confidential?

Yes, it will be kept confidential.

17. What will happen to the results of the research study?
This study will evaluate the changes in crestal bone level and implant stability. Positive

results will help in establishing the utility of platform switched narrow diameter implants.

18. Who is organizing the research?
This research study is organized by the academic institution (BBDCODS).

19. Will the results of the study be made available after study is over?
Yes.

20. Who has reviewed the study?

The study has been revi
iewed and approved by the Head of
th
[EC/IRC of the institution. ¢ Deparment, and the

--------
------
---------------------
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-------
-----
..
......
.
-----
teee
......
....................
.............
........
teee
ceee
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vee

tae,
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......
.........
.................
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ceee
.
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Babu Banarasi Das College of Dental Sciences
(A constituent institution of Babu Banarasi Das University)

BBD City, Faizabad road, Lucknow — 227105 (INDIA)
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ANNEXURE V

CASE HISTORY PROFORMA

EVALUATION OF CRESTAL BONE LEVEL WITH NARROVW DIAMETER
PLATFORM SWITCHED IMPLANTS IN MANDIBULAR POSTERIOR
EDENTULOUS REGION

DEPARTMENT OF PERIODONTOLOGY
BABU BANARASI DAS COLLEGE OF DENTAL SCIENCES,

LUCKNOW
OPD NO: Date:
Name: Age:
Sex: Contact No:

Occupation:
Address:
Chief Complaint:

History of present illness:

Medical History:

Drug History and Allergy:
Past Denta] History:
Family History:

Personal History: .

() Oral Hygiene Habits:
(i)Abusive Habits
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EXTRA ORAL EXAMINATION:

INTRAORAL EXAMINATION:
Teeth Present:

Missing:

Dental Caries:

Attrition, Abrasion, Erosion:

Mobility:

SOFT TISSUE EXAMINATION:
Gingival & Periodontal Status:

Color-

Contour-
Consistency-
Surface texture-
Recession-

Bleeding on probing-
Pocket-

Diagnosis:
Prognosis
Treatment Plan:

CLINICAL PARAMETER

Buccolingual width

Apico-coronal distance
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/ﬁi_--—

Radiological Assessment:

crestal Bone Level (mm)

r/— Mesial Distal

At baseline (after implant
placernent)

At 6 months

At 1 year

Implant Stability

—

At Baseline At 6 months At 1 year

SIGNATURE OF STUDENT SIGNATURE OF GUIDE
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ANNEXURE- VI

Formula used for the analysis

Arithmetic Mean
The most widely used measure of central tendency is arithmetic mean, usually referred to

simply as the mean, calculated as

n

2 X

i=1

%
I

n

Standard deviation and standard error

The standard deviation (SD) is the positive square root of the variance, and calculated as

2
- . ' 2
_«\:x: - (:.)\5)

n

n-1

and SE (standard error of the mean) is calculated as

SD

NI

Where, n=no. of observations
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Minimum and Maximum

Minimum and maximum are the minimum and maximum values respectively in the
measure data and range may be dented as below

Range = Min to Max
and also evaluated by subtracting minimum value from maximum value as below

Range = Maximum value-Minimum value

Median 3

The median is generally defined as the middle measurement in an ordered set of data. That
is, there are just as many observations larger than the median as there are smaller. The
median (M) of a sample of data may be found by first arranging the measurements in order
of magnitude (preferably ascending). For even and odd number of measurements, the

median is evaluated as

M= [(n+1)/2]" observation- odd number

M= [n(n+1)/2]" observation — even number

Analysis of Variance

Analysis of variance (ANOVA) is used when we compare more than two groups
simultaneously. The purpose of one-way ANOVA is to find out whether data from several
groups have a common mean. That is, to determine whether the groups are actually
different in the measured characteristic. One way ANOVA is a simple special case of the
linear model. For more than two independent groups, simple parametric ANOVA is used
Wwhen variables under consideration follows Continuous exercise group distribution and
groups variances are homogeneous otherwise non parametric alternative Kruskal-Wallis

(H) ANOVA by ranks is used. The one way ANOVA form of the model is

Yij = a; t g
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Wwhere;

' [ iff(‘:rent g oup.
i f ()bSCl'VatiOIIS in Wthh eaCh COIUlnn 1epresents a d T p

13 53 e
notation means that o
is 2 matrix whose columns are the group means (the dot j
e (jIS¢ h | |
i i e for all i).
ith column i.e. the value aijj is the sam
i rows of the J™ co
applies to all ro
o &;is amatrix of random disturbances. N »
andom disturbance.
The model posits that the columns of Y are a constant plus a r

want to know if the constants are all the same.

Newman-Keuls multiple comparison Test

After performing ANOVA, Newman-Keuls post hoc test is generally used to calculate

differences between group means as

where, X=X
q =
SE
- @0
2 1 1
S
SE = —_— - 4+ —
2 n np

ata

Statistica] significance

Level of SigniﬁCance n

p"is the Probability gjon:
. ' Y signifies ley igni
P in the text Indicateg the following' o Slgmﬁcance. - T
P>0.05 Not significant (ns)
P <0.05 Just Significant (*
<0.
P<0.01 Moderate signiﬁcant (%)
P <0.0 i
01 Highly Significap; ()
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