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Abstract

ABSTRACT

AlIM:

To evaluate and compare the soft tiseaditng in dental implant site augmented with
PRF(Platelet Rich Fibrin) and GELATAMP (colloidalver impregnated with gelfoam ).
MATERIALSAND METHODS

The Study was performed in a series of feptt (10 implants) aged between 20
— 50 years with bilaterally missing mandibular lams requiring teeth replacement attending
the Department of Oral and Maxillofacial Surgeryteh placement of implant the sites were
augmented with PRF and GELATAMP and assessmentdaas to compare the soft tissue
healing , pain, swelling on®1,3% ,and #' post operative days. The results were recorded,
based on Soft Tissue Healing Index ,Visual Analagl& (VAS), Swelling Assessment by
Tape Measurement. The ‘t' test was used to test dignificance between PRF and
GELATAMP group. ‘p’ value < 0.05 was taken to demetgnificant difference.
RESULTS

Soft tissue healing assessment and pain scoveeshinigh statistical significance
(p < 0.005) on GELATAMP side compare to PRF sidel¥) 39, and 7' postoperative day.
Regarding swelling assessment, There was no statistignificant difference between 2
groups.

CONCLUSION

It was concluded that, GELATAMP augmented implsité resulted in effective soft
tissue healing, reduced postoperative complicaticompared to PRF group. Hence
GELATAMP could be augmented on a routine basisemtal implant site.

KEY WORDS

PRF, GELATAMP , Soft tissue healing,
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Introduction

INTRODUCTION

History of Dental Implants dates back to mangtegges ago where many attempts
was made to replace the missing teeth in diffeneayts to restore a comfortable masticatory
function and facial esthetics. Prior to the er@asgeointegration there were various types of
dental implants and its frameworks used to suppomiplete dentures and partial dentures
with various success rates. Different types of emak used in implants are porcelain, cobalt-
chromium, iridioplatinum, but the discovery of ntam changed the course of implant
history?!

Branemark was the first person who coined thentéosseo integration” which
greatly influenced the implant treatment concefifter this, materials like titanium and other
various materials were used which were biocompatiath human body. In recent decades,
many types of dental implants were introduced lagxe revolutionized dentistry to achieve

a proper rehabilization.
CHRONOLOGICAL REVIEW

Ancient Era: The history of the dental implant goes back to 3B0D., to the period when
the Ancient Egyptian civilization prospered.

1600-1800: In 1687, According to Times of Allen’seport in 1800s period there was
mention of dental replantation and transpalantiahiawas where surgery was started in this
era. The first person to publish a descriptiorheftechnique of modern dental implants was
a French dentist, Maggiolo J who described a mietbamplant 18-karat gold alloy, with
three branches into the jawbone, and to instalbr@gdain crown as a suprastructure in his
book: “Le Manuel de I'Art du Dentiste” (1809)

1900-1950 : Few revolution was seen in materials in 1937, wlebalt-chromium-
molybdenum alloy was developed and used on patn&tock at Harvard Universitand

showed great results in patients after many yeffsllow-up. In 1940, Dahl was the first
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person who attempted subperiosteal implant, batapproach did not become popular before
being employed by Gershkoff and Goldberg in 1948.
1950-1980: In the 1950's, Dr. Bodine showed that holes far sbrews were located in areas
where the bone had the greatest strength and #askand he found that fewer struts or
girders were needed in the hardware and frame design were useful. This decade also
included the new discovery of Dr. Lee who introdiitiee use of an endosseous implant with
a central post. The concept of Osseo integratioiciwivas given by by branemark in Europe
(1950), said that titanum can be integrated withebeery well. This concept revolutionized
the dental implant historyThe Branemark technique utilized biocompatiblentitan-alloy
implants that were atraumatically inserted into #leeolar process. This is known as
Branemark’s theory and the concept of osseointegrdtourished rapidly in the 1980s,
which brought about a defining moment in the cliiiteld of implant dentistry.

In 1951, the Academy of Implant Dentures washistaed, which is presently known
as the American Academy of Implant Dentistiy 1956, Dr. Yamane established an independent

institute to experiment on animals, which produoghy experts in the field of artificial roots. This
experimental institute is currently known as tlapah Institute for Advanced Dentistry. Implant
designs saw a breakthrough in1960's with the bapical design was modified by Dr. Leonard
Linkow in 1963.The blade type implant were introduced by Linkowaking it possible to place it in
either the maxilla or the mandible and is now rexized as an endosseous implaht.

Ventplant is the first screw type implant, whighs introduced in 1963 and currently
referred to as self-tapping implant, with screwe#lds with an open-cage design. Cobalt-
chromium alloy was used as the implant materrad, iawas replaced by titanium due to the
results of Branemark’s research. Therefore, thetpMent disappeared before it saw the light
of day. Although this trend was also seen in Japéayahara and Kyocera Co. Ltd.

succeeded in the formation of monocrystalline ahamn 1975.
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Bioceram, which is the product name, becameitbtifplant made in Japan for both
domestic and overseas use. It has been saichth&@idceram was implanted in over 60,000
patients and was the most pervasive and well-relsedrimplant among the dental implants
manufactured in Japan.

In the 1980s, Professor Zarb of the UniversityTofonto played a central role in
holding the Toronto Conference on Osseointegrati@linical Dentistry, where Branemark
presented the results of his research over 30 yaaishis clinical practice for nearly 20
years. With this Conference as a turning point, Bh@nemark Regimen spread over North
America and rest of the world later . The typicaaBemark regimen during this period
consisted of implanting four to six fixtures betweeghe mental foramen of the lower jaw,
with subsequent placement of bilateral cantileasrthe standard prosthesis and advocated
two-stage surgical technique which became pophlaughout the world and many clones
of this design were produced and are still in osay’

1980-2000: Towards the late 1980s, the revolutionary moveréthe Branemark regimen
swept over Japan in the same manner , and a sudgnial implant research took place. This
movement was a different kind seen with Linkow'sxd-type or the Bioceram that had its
struggles, and has continued its uses till today.

Professor Branemark published a paper coveringhalldata he had gathered regarding
titanium implants in 1981. He followed his origirgrioup of dental implant patients over the
period of 20 years. The Toronto Conference on @ssegration in Clinical Dentistry
created the first guidelines for what would be edexed successful implant dentistry was
held in 1982. In 1988 Dr. David Scharf placedfirst dental implant published his data in
1993 in the Journal of Oral and Maxillofacial Impia showing that implants can have the
same high success rate when placed in a dentakeafktting under aseptic conditions as

when they are placed in an operating room. Durimg 1980s, dental implantology was
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considerably developed due to its immense therappuossibilities. The clinical success of
the method was based on the following points.
* use of grade Il ASTM titanium (American SocietyTesting and Materials)
threaded implants adapted to the patient’s speaifatomy.
e adrilling at low speed with copious irrigation avoid a thermal injury which
is particularly harmful to osseointegration
« locking the fixture at the end of screwing (alstlezh‘primary locking’) for a
torque of 20—30 N .
» suture of the gingival tissue above the implant.
» placement of the prosthesis on the implant af@n@onth
2000 -2015: An ADA survey in 2002 showed wide acceptance oftaleimplants as the
preferred method of tooth replacement as a fixedalgrosthosis. In 2013 Mehrali et al
gave a significant design of dental implants forqus bone exhibits biological adaptation
and are called functionally graded materials (FGM&gse are gaining a significant attention
in dental implant applications
Dental implants can be classified into severgbety such as subperiosteal,
endosseous, and transosteal implant. Moreoverguhently used endosseous implant can
be classified roughly into blade-type and root-foagtording to its shape. The root-form
implant can largely be divided into one-stage tgpd two-stage type, in accordance with the
operative methods used. It is possible to usewbestage implant as a one-stage implant and
such usage has been increasing in recent years
Advancements in biomaterials, implant designnatechnology, biotechnology, and
an understanding of the bone—implant interface lasalted in improved outcomes and an
expanded utilization of implants. Improved imagiteghniques help aid in diagnosis . A

varied availability of implant geometries, surfacasd refined surgical techniques has made
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it possible for most healthy patients to rec implants. Numerous materials are availabl
aid in bone regeneration in the maxillofa region,including bone substitus, composite
grafts, and autogenous bone.

In the recent clinical studi, Blaschke et aleported that dental implants made fr
zirconia are a feasible alternative to titanium tdenmplants. In addition to excelle
cosmeticaesults, zirconia implants allow a degree of ossegration and soft tissue respo

that is superior to that of titanium dental impk

Figure: 1 Different typesof dental implants proposed by several companies.

A. ETK, implant Aesthetica B. MIS, implantC1/ C. TBR, implant Infinity
D. Anthogyr, implant Axiom E. Zimmer, implant Swiss plus / F. Nobel Bioce
implantActive/ G. Straumann, implant Standard pl H.ADIN ,implant Touarg

A combination of biological anbiomechanical factorgarticularly, perimucositis and
periimplantitis are majorisk factor: for the failure of dental implant$he pristine surface
of the implants lack the desired indigenous miatband demand the early colonizers tc
the stagdor the complex communities to develop .The peadlistarts forming on the impla

surface as early as 30 mtes after the implant iplaced inthe oral cavity*
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In cases of perimucositis and peri-implantitelthough conventional and surgical
therapy has the potential to significantly redudee population of several periodontal
pathogens count sometimes tend to shift back ridsvare operative values and show
elevated counts for several target microorganismmdth after treatmenit.

Among the various chemotherapeutic agents to angthe extracted socket , silver,
have been extensively used against the periodamil periimplant bacteria due to their
proven antibacterial efficacy in various applicaso silver is the most well studied
antibacterial metal ion for the treatment of peoiotitis and peri-implantiti§.

Gelatamp" (Colténe/Whaledent Inc. USAis made of 95% foam gelatin sponge and
5% finely dispersed colloidal silver which formigver ions in moist conditions. The small
guantities of these ions have antimicrobial propemvithout developing any resistance.
Gelatamp is effective against wide range of miagaaisms which are found in the oral
cavity.’

Gelatamp releases silver ions in moist condstiamhich continuously acted against
the infection at the defect area, helping reduaeeb@sorption. Its long-lasting antibacterial
effect may due to the “zombies” effect . Bacterdlscdestroys after its death and release
silver ions to “infect” other surviving bacteriagsent inside the defect. This kind of chain
reaction contributes to its long-lasting antibaielezffect®

Platelet Rich Fibrin (PRF) is the second anesiagieneration of platelet concentrates.
It consists of a fibrin matrix polymerized in drgemolecular structure, the incorporation of
platelets, leukocyte, and cytokines, and the pmsesf circulating stem cells. It is a
promising, completely autologous leukocyte and gt concentrate which is being

successfully used in various fields of dentistrg amedicine’
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PRF has shown successful results when usede itteéhtment of bone preservation of
extracted socket .There are many studies showinglexating wound healing of PRF in
periodontal defects, cyst cavities and sinus flaogmentation in the literature. There are
limited studies on the effects of PRF on postopegatain and swellir

However, limited research is available for PRFd aGELATAMP( Gelatin
impregnated with colloidal silver) as a augmentmaterial in dental implant site and its
effectiveness to reduce postoperative complinatlixe infection and implant failure .

The purpose of this study is to compare thaiadi advantages of tissue healing in
dental implant site augmented with autologousF P&hd GELATAMP by assessing soft
tissue healing, pain , and swelling on tfe3d®, and ¥ post operative day between two

sides of the mouth .
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AIMSAND OBJECTIVES

The aim of the present study is to evaluate and compare soft tissues healing in dental
implant site augmented with PRF and GELATAMP (colloidal silver impregnated with

gelfoam) .

OBJECTIVES
The objectives of this study included:
To clinically evaluate and compare the use of PRF and GELATAMP in soft tissue healing
of the dental implant site (alveolar ridge) by assessing the following parameters:
1. Soft tissue healing assessment post operatively on 1%, *¢  and 7" day in PRF side
(Left side) & GELATAMP side (Right side)
2. Pain experienced post operatively on 1%, 3¢ | and 7" day in PRF side (Left side) &
GELATAMP side (Right side)
3. Swelling assessment  post operatively on 1%, 39 | and 7" day in PRF side (Left

side) & GELATAMP side (Right side)
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SURGICAL ANATOMY

INFLUENCE OF BONE DENSITY ON IMPLANT SUCCESS RATES:

The amount of bone present in implant site isi@aarly important which describes
the external architecture or volume of the edensilarea considered for implants. The
internal structure of bone is described either bality or density, which shows a number of
biomechanical properties, such as strength and lmedof elasticity. The external and
internal architecture of bone controls virtuallyeey aspect of implant dentistry. The density
of available bone in an edentulous site is a detengp factor in treatment planning, implant
design, surgical approach, healing time, and inptiagressive bone loading during prosthetic
reconstruction.

Bone density and its relation to oral implantgldgave existed for more than 25
years. In 1970 Linkow classified bone densityititree categories.

Class I: Ideal bone type consists of evenly spa@beculae with small cancellated spaces
Class II:  Slightly larger cancellated spaces Wwas uniformity of osseous pattern
Class Ill: Large marrow filled spaces exist beswéone trabeculd8.

In 1988 Misch proposed four types of bone densitgependent of regions of the
jaws, based on macroscopic cortical and trabedidae characteristics.(Table-1) (Fig-2).
Many literatures and the surveys of completely padially edentulous patients post-surgery
indicated that the location of different bone d&asioften may be superimposed on different
regions of the moutfh (Table-2). A key determinant for clinical succdssthe proper
diagnosis of the bone density in a potential impkte. The strength of the bone is directly
related to bone density. The treatment plan maynbdified by reducing the force on the
prosthesis or increasing the area of load by istngaimplant number, implant position,

implant size, implant design, or implant body caioah.
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TABLE -1
MACROSCOPIC CORTICAL AND TRABECULAR BONE CHARACTERI STICS
_ _y . Typical anatomical
Bone density Description Tactile analog .
location
D1 Dense cortical Oak or maple wood Anterior mandible
D2 Porous cortical and | White pine or spruce | Anterior mandible
coarse trabecular wood Posterior mandible
Anterior maxilla
D3 Porous cortical | Balsa wood Anterior maxilla
(thin) and fine Posterior maxilla
trabecular Posterior mandible
D4 Fine trabecular Styrofoam Posterior maxilla
FIGURE - 2
DIFFERENT TYPES OF BONE DENSITY
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Surgical Anatomy

TABLE -2
USUAL ANATOMIC LOCATION OF BONE DENSITY TYPES (% OC CURRENCE)

Bone Anterior Posterior Anterior Posterior
maxilla maxilla mandible mandible
D1 0 0 6 3
D2 25 10 06 50
D3 65 50 25 46
D4 10 40 3 1

« The mandible is a horseshoe-shaped bone connededhea skull by the
temporomandibular joints. It presents several laautshof great surgical importance.

* The mandibular canal, occupied by the inferior alaenerve and vessels, begins at
the mandibular foramen on the medial surface ofntfamdibular ramus and curves
downward and forward, becoming horizontal belowahizes of the molars.

FIGURE -3
MANDIBLE, LINGUAL SURFACE VIEW

Note the lingual or mandibular foramen (open &jravhere the inferior alveolar
nerve enters the mandibular canal and the mylohydég (solid arrows).
* The distance from the canal to the apices of thrmas shorter in the third molar

area and increases as it goes forward.
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* In the premolar area, the canal divides in two:

- the incisive canal, which continues horizontallytbe midline,
and the mental canal, which turns upward and openthe
mental foramen.

» The mental foramen, from which the mental nerve &gkels emerge, is located on
the buccal surface of the mandible below the apafethe premolars, sometimes
closer to the second premolar and usually halfwetyvben the lower border of the
mandible and the alveolar mard.

FIGURE -4
MANDIBLE, FACIAL SURFACE VIEW

Note the location of the mental foramen (opeowa)yr slightly distal and apical to the
apex of the second premolar, and the shelflike mrélae region of the molars (curved solid
arrows), created by the external oblique ridge eNd$o the fenestration present in the second
premolar (straight solid arrow).

* The opening of the mental foramen faces upwarddistdlly, with its posterosuperior
border slanting gradually to the bone surface.

* As it emerges, the mental nerve divides into thime@aches. One branch of the nerve
turns forward and downward to supply the skin @& thin. The other two branches
course anteriorly and upward to supply the skin emetous membrane of the lower

lip and the mucosa of the labial alveolar surface.
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Surgical trauma to the mental nerve can producesgizgsia of the lip, which recovers
slowly. Familiarity with the location and appeararaf the mental nerve reduces the
likelihood of injury.

In partially or totally edentulous jaws, the disappance of the alveolar portion of the
mandible brings the mandibular canal closer to shperior border. When these
patients are evaluated for placement of implatis,distance between the canal and
the superior surface of the bone must be carefldtgrmined to avoid surgical injury
to the nerve?

FIGURE -5 FIGURE-
MENTAL NERVE LINGUAL VIEW (MANDIBLE)

& kW

The lingual nerve, along with the inferior alveoferve, is a branch of the posterior
division of the mandibular nerve and descends atbagnandibular ramus medial to

and in front of the inferior alveolar nerve.

It lies close to the surface of the oral mucosthenthird molar area and goes deeper
as it goes forward.

It can be damaged during anesthetic injections durthg oral surgery procedures

such as third molar extractions.

Less commonly, it may be injured when a periodiopdatial thickness flap is raised

in the third molar region or releasing incisions arade.
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* The alveolar process, which provides the suppotimge to the teeth, has a narrower
distal curvature than the body of the mandibleaiing a flat surface in the posterior

area between the teeth and the anterior bord&eatimus?

FIGURE -7
OCCLUSAL VIEW OF MANDIBLE .

Note the shelf created in the facial molar af®athe external oblique ridge. Arrows
on the right show the attachment of the buccinatoscle.
* This results in the formation of the external ob&gidge, which runs downward and
forward to the region of the second or first motaeating a shelflike bony area.

FIGURE -8
MANDIBLE - OCCLUSAL VIEW OF RAMUS AND MOLARS

Note the retromolar triangle area distal to thedtimolar (arrows).
» Distal to the third molar, the external obliquegedcircumscribes the retromolar
triangle. This region is occupied by glandular aadipose tissue covered by

unattached nonkeratinized mucdéa.
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* The inner side of the body of the mandible is tragd obliquely by the mylohyoid
ridge, which starts close to the alveolar margithi& third molar area and continues

anteriorly, increasing its distance from the ossaoargin as it goes forward.

FIGURE -9
MANDIBLE - LINGUAL VIEW

» Showing the inferior alveolar nerve entering thenthbular canal (A), the lingual
nerve traverseing near the lingual surface of thel tmolar (B), and inferiorly, the
attachment of the mylohyoid muscle (C).
* The mylohyold muscle, inserted at this ridge, safegr the sublingual space, located
more anteriorly and superiorly, from the submani#ibuspace, located more
posteriorly and inferiorly
INNERVATION OF LOWER JAW AND ASSOCIATED STRUCTURES:
INFERIOR ALVEOLAR (DENTAL) NERVE (IAN)

This nerve arises as a branch of the mandibeéaren(V3) in the infratemporal fossa.
It appears at the inferior head of the lateralygeid muscle, courses downward, and enters
the mandibular foramen on the medial aspect ofah®us. The inferior dental nerve runs as a
one unit in the canal until it reaches the premaggion, where it divides into the mental and
incisive nerves (Figure 10 ). The mental nervesethie canal through the mental foramen. In

an excessively resorbed ridge, the mental foramath, its contents of mental nerve and
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vessels, can be found on the crest of the ridgece®® should be taken while making the
incision and reflecting the periostedm.

The position of the inferior dental canal in weat and buccolingual dimension is of
paramount importance during site preparation forplants. The potential use of
reconstruction techniques on computed tomograpfaos and magnetic resonance imaging
may increase clinicians’ ability to locate the mde dental canal precisely in the jawbone.
Much less expensive techniques using panoramic-@estional tomographic imaging are
also available. In some cases the inferior alventave may divide into two or three rami
that occupy separate canals as the nerve travekheinmandible to supply the bone.
Conventional radiographic techniques may be usdthtbthese variations before operating
in the implant site. The nerves in the bone, wimeoontact with an implant, may account for
the rare but occasional observation of tendernegsn though the implant is rigid and
appears healthy. In addition, the fibrous tissumiad these nerves may cause an increase in
the amount of fibrous tissue around an implant tisainserted in contact with these
structures.

FIGURE - 10
NERVE SUPPLY TO THE MANDIBLE

Maxillary nerve
Ophthalmic nerve

on Infra-orbital
nerve

Infra~orbital
foramen

Anterior superior
alveolar nerve

Middle superior

2 nerve ey

Posterior superior

"3 alveoglar nerve
=rior alveolar

=men Mental nerve
scdar ferve Mental foramen

Lingual nerve Incisive nerve
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BLOOD SUPPLY TO THE MANDIBLE

General concepts : The mandible and maxilla mangbones and as such do not
develop in the same manner as long bones. Mosands®s agree that the circulation of
blood within the body of the mandible and in thexita is centrifugal under normal
condition. Endosteal and periosteal plexus exiat #ire connected with one another. In
addition to these vascular networks, a periodogoltus is found associated with the teeth.
When teeth are present, intra osseous vesselslsandhes into alveolar processes (intra
alveolar arteries), to the teeth (apical arteriasll to branches of the periodontal plexus. The
intra alveolar arteries and periodontal plexusum tconnect with vessels of the periosteal
plexus, as well as with vessels within soft tissaegounding the bone. Once a tooth is
removed, its periodontal plexus is lost. When abradrcirculatory conditions exist within the
mandible or maxilla, such as occlusion of the rutriartery, the blood supply to the bone is
reversed so that the direction of flow is from thaside to the inside of the bone and is
known as centripetal circulation.
MANDIBLE: The major artery supplying the blood tiee mandible is the inferior alveolar
artery (Figure - 11). The artery enters the mealglect of ramus of the mandible and courses
downward and forward within the mandibular canaktder the body of the mandible. The
artery branches in the premolar region to give tisewo terminal branches: the mental and
incisive arteries. The incisive artery continuesdrally within the body to anastomose with
the artery of the opposite side. This artery isemftsevered during the harvest of a
monocortical symphyseal block of bone for graftnegorbed ridges. Crushing bone around
the vessel or using bone wax easily controls teedhg. The mental artery exits the body of
the mandible through the mental foramen and supftie region of the chin and anastomoses
with the submental and inferior labial arteries.aNés origin the inferior alveolar artery

gives off a lingual branch, which supplies bloodHe oral mucos&:
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The coronoid process, the condylar process, aedangle of the mandible are
supplied by arteries that provide blood to the rfessthat attach to these sites. The condylar
process is supplied by the vascular network offtkid joint capsule and the lateral pterygoid
muscle. The vessels from the temporalis muscle lggpthe coronoid process exclusively,
and inferior alveolar artery supplies the angl¢hef mandible, as well as the muscles attached
to the area. The vessels that supply the pterygestersic sling (i.e., the medial pterygoid
and masster muscle) also supply the anterior podifothe ramus. Empirical findings from
mandibular osteotomy procedures in human suppomynd these findings. Thus the
repositioning of the inferior alveolar artery laly, a procedures that may be needed in
some cases before implant insertion, should notiedite the blood supply to the bone in this
region.

FIGURE - 11
BLOOD SUPPLY TO THE MANDIBLE

Sphenopalatine Deep temporal arteries

artery (cut)

Infraorbital artery

Superficial temporal

Posterior superior artery

r
= Middle meningeal
Anterior superior artery

alveolar artery

Dental and alveolar
branches of superior
alveolar artery

Masseteric artery
Pterygoid arteries

Buccal artery
Dental and alveolar

branches of incisive
artery

Mylohyoid artery
Inferior alveolar artery

Incisive artery | §——— Left external carotid artery

. Outline of parotid gland
Mental artery R ——

18



REVIEW OF LITERATURE




Review of Literature

REVIEW OF LITERATURE

Ilvan sondi et al(2004)showed that silver nanoparticles have excellatibacterial
activity againstE. coli. This work integrated nanotechnology and bacteripldgading to
possible advances in the formulation of new tyddsactericides. However, future studies on
the biocidal influence of this nanomaterial on otli&am positive and Gram-negative
bacteria are necessary in order to fully evalutédepbssible use as a new bactericidal
material™®

Simon Young et al (2005) emphasized how biomolecules released from igelat
controlled-release systems were able to retaim thelogical activity, allowing for their use
in tissue engineering, therapeutic angiogenesispe géherapy, and drug delivery
applications”.

Heidi L. Myshin et al (2005)explained the healing around dental implantsfescééd
by the patient’s health, soft- and hard-tissue @orst, and the use and care of the prosthesis,
as well as the manufacturer's implant-abutment giessi surgical augmentation and
placement, and the design of the definitive prosigia

Pekka LAINE et al (2005 showed that Ninety seven per cent of the badteria
cultures were positive, Streptococcus milleri beimg most commonly identified aerobic and
Fusobacterium nucleatum the most commonly anaerbbiteria. the bacterial profile
changes in relation to the healing time: immedyasdler implantation the bacteria are similar
to those in acute odontogenic infection. Later thieginge to resemble the bacteria found in
chronic periodontiti&

Michael S. Block et al, (2006yeviewed the literatures, reporting materiald&o
placed into extraction sites in preparation forcplg dental implants. He also explained
about various material and methods to graft theaetion site for future placement of dental

implants ¥’
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Dohan , Choukroun et al (2006)part | ) explained PRF belongs to a new generatio
of platelet concentrates , geared to simplifiedparation without biochemical blood
handling. He also described the conceptual anknteal evolution from fibrin glues to
platelet concentratées.

Dohan , Choukroun et al (2006)part 11 ) explained PRF revealed that slow fibrin
polymerization during PRF processing leads to theinsic incorporation of platelet
cytokines and glycanic chains in the fibrin meshdss result would imply that PRF would
be able to progressively release cytokines duiitminfmatrix remodelling™®

Dohan , Choukroun et al (2006) (part Ill ) explained PRF is not only atplat
concentrate but also an immune node able to sttmuafence mechanisms, and the
reduction of postoperative infections when PRFsiscuas surgical additivé.

Eduardo Anitua et al (2006) efficiency PRF lies in the local and continuous
delivery of wide range of growth factors and pirage mimicking the needs of the
physiological wound healing and reparative tissuegsses’

Jun Tian et al (2007)showed that silver nanoparticles exerts positiects through
their antimicrobial properties , reduction in woumaflammation, and modulation of
fibrogenic cytokines. Also explained the actions flfiver and have provided a novel
therapeutic direction for wound treatment in claipractice?®?

Cai LH (2008) demonstrated that GELATAMP colloidal silver getatisponge can
prevent the occurrence of postsurgical complicatith

Lundquist et al.(2008) PRF provides sustained release and protectiomsiga
proteolytic degradation of endogenous fibrogenatdes important for wound healiffy

X.Chen et al (2008)concluded that silver nanoparticles may intevaith proteins
and enzymes with thiol groups within mammalian scelfhese proteins and enzymes like

glutathione, thioredoxin, SOD and thioredoxin peédase, are key components of the cell’s
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antioxidant defense mechanism. This mechanismeisgpansible to neutralize the oxidative
stress of ROS largely generated by mitochondriatggnmetabolism. Ag NP may deplete the
antioxidant defense mechanism, which leads to R@%imaulation. Over accumulation of
ROS can initiate an inflammatory response and peation and destruction of the
mitochondria take place. Then apoptogenic factdes tytochrome C are released and
programmed cell death is a final resiilt.

Mazor et al ( 2009) In vivo from a radiologic and histologic point of view at 6
months after surgery, the use of PRF as solediliivaterial during a simultaneous sinus lift
and implantation stabilized a high volume of natuegenerated bone in subsinus cavity up
to the tip of implants. Choukroun’s PRF is a simpled inexpensive biomaterial and its
systematic use during a sinus lift seems a relempindn, particularly for the protection of the
Schneiderian membraffe

Sclafani et al ( 2009) reviewed a novel, simple method of preparingaatologous
platelet derivative (Selphyl; Aesthetic FactorsinBeton, NJ) allows rapid and inexpensive
generation of a PRF that can be used to enhantedeéter facial procedures as well as to
rejuvenate the face without tissue manipuldtion

Su et al (2009) in vitro the PRF membrane should be used immediately after
preparation, to maximize release of GF to surgdal The remaining fluid can be recovered
as an additional source of GF for graftfig.

Simonpieri et al (2009) In vivo PRF membranes are particularly helpful for
periosteum healing and maturation. The thick paplant gingival tissue is as a result of
several healing phases on a PRF membranedayer.

Pye et al (2009)yeviews dental implants and highlights factorsdieg to infection
and potential implant failure. He also analysdte microbial composition of peri-implant

infections. The microflora of dental peri-implargitresembles that found in chronic
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periodontitis, featuring predominantly anaerobic a@snegative bacilli, in particular
Porphyromonas gingivalis and Prevotella intermeaimerobic Gram-negative cocci such as
Veillonella spp. and Spirochaetes including Trepoaelenticol&®

Mahendra Rai (2009)et al reviewed and stated thiaé use of silver nanoparticles is
also important, as several pathogenic bacteria leweloped resistance against various
antibiotics. Hence, silver nanoparticles have emrgp with diverse medical applications
ranging from silver based dressings, silver coateztlicinal devices, such as nanogels,
nanolotions, eté’

Virender K. Sharma et al (2009) reviewed an overview of silver nanoparticles (Ag
NPs) preparation by green synthesis approacheshthat advantages over conventional
methods involving chemical agents associated witlirenmental toxicity’®

Chang et al( 2010) In vitro PRF can stimulate osteoblasts proliferation. The
activation of p-ERK and OPG expression by PRF ssigga potential role for new bone

formation. The application of PRF may provide bérfef bone regeneratiéf

Nicolaas C. Geurs(2010)et al explained that the success of dental implasit
dependent on the establishment of a soft-tissueebdhat is able to shelter the underlying
osseous structures and the osseointegration sualirguthe implant body. The esthetics of a
dental implant prosthesis depend on the health saalility of the peri-implant mucosa.
Understanding of soft-tissue healing and mainte@aaround dental implants is paramount
for implant succe$8

Victoria Kostenko et al (2010)explained the application of silver dressings a0
improve wound healing via antibiotic therapy sitice interaction of silver released from the
dressings significantly increases the susceptibdit bacterial cells within biofilms to the

effects of antibioticg®
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Karla Chaloupka et al (2010) demonstrated that nano silver(NS) has useful anti
inflammatory effects and improves wound healingjolwlcould be exploited in developing
better dressings for wounds and burns. The keystbroad-acting and potent antibacterial
activity is the multifaceted mechanism by which B&s on microbes. This is utilized in
antibacterial coatings on medical devices to redus®comial infection rates.

Gurbuzer et al ( 2010) In vivo case study with scintigraphic evaluation PRF might
not lead to enhanced bone healing in soft tissymaated mandibular third molar extraction
sockets 4 weeks after surgery. PRF exhibits thenpial characteristics of an autologous
fibrin matrix. However, whether the presence ofstaitlike particles on the outer surface of
PRF alters bone healing should be investigatetidart*

Sammartino et al (2011 )In vivo use of L-PRF as a safe filling and hemostatic
material is a reliable therapeutic option to avsighificant bleeding after dental extractions
without suspension of continuous oral anticoagulaetapy in heart surgery patiéfit.

Roy et al ( 2011) In vitro andin vivo wound studies PRF matrix (PRFM) effectively
induced endothelial cell proliferation and improwedund angiogenesis in chronic wounds,
providing evidence of probable mechanisms of aatioRRFM in healing of chronic ulcéfs

Ruga et al( 2011) showed in his prospective) vivo study that combined action of
PRF and piezoelectric surgery can be considereafeaand fine technique for third molar
surgery and alveolar socket healifih.

Simon et al( 2011) showed the advantages of PRFM alone includes less surgical
time, elimination of techniques and potential hegldifficulties associated with membranes,
and less resorption during healing as compareditted bone regeneration procedufes.

Simonpieri A et al (2011)In vivo The use of L-PRF as sole filling material during
simultaneous sinus-lift and implantation seems ¢oabreliable surgical option promoting

natural bone regeneratiéh.
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Peck et al.( 2011) successful usage of L-PRF in the alveolar riggeservation
(ARP) procedure, causing improvement of wound hgadind stimulation of bone formation
to facilitate implant placement in a compromisett@otion sockéf

Jiing-Huei Zhao et al (2011) clinical and histological findings suggest thhling a
fresh extraction socket with PRF provides a viadblerapeutic alternative for implant site
preparation. Also he showed histological exanmmabf the core taken from the socket
revealed new bone formation. There was also noeecel of inflammatory infiltrates. The
clinical and histological findings suggest thaliriy a fresh extraction socket with PRF
provides a viable therapeutic alternative for implsite preparatiorf

Omnia Hassan et al (2011¢oncluded that gelatamp containing colloidal sikuh
used concentration has better results in reducogjoperative infection and consequently
pain following surgical removal of impacted mand#uthird molar than gelfoam with
systemic antibiotié.

Bielecki et al.( 2012) reviewed in the four families of platelet concatds, two
families contain significant concentrations of lealtes: Leukocyte PRP (L-PRP) and L-
PRF. The presence of leukocytes has a great ingmabiology of these products, not only
because of their immune and antibacterial properbet also because they are turntables of
the wound healing process and the local factoegfilatiori*

Simonpieri et al. (2012) reviewed that PRPs failed to prove strong strateg
advantages that could justify their use in dailggbice and use of most PRP techniques will
probably be limited to some very specific applioa where satisfactory results have been
reached. Only a few simple, inexpensive, and efficitechniques such as L-PRF will

continue to develop in oral and maxillofacial suggi@ the next yeaf$
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Jankovic et al ( 2012)showed in his randomized controlled clinical studge of a
PRF membrane in gingival recession treatment peavacceptable clinical results, followed
by enhanced wound healing and decreased subjgettient discomfort?

Del Corso et al ( 2012) Case report Successful use of leukocyte-PRF glurin
immediate postextractive implantation and loading ésthetic replacement of a fractured
maxillary central incisor with promising resufts.

Mendoncga-Caridad et al (2012) The application of an autogenous platelet
rich/fibrin rich composite matrix in tissue regeaton and wound healing has resulted in a
favorable outcome with no complications or sequelaea series of ten patients with
advanced frontal sinus disease over a long pefitiche 2*

Anitua et al (2012)explained plasma rich in growth factors (PRGF) may present
role in reducing tissue inflammation after surgeingreasing new bone formation, and
promoting vascularization of bone tissue. Petkal (2012) showed L-PRF is a newly
developed platelet concentrate that has succegsdieéén used in a number of surgical
procedures to optimize wound healing and was usetirhulate bone formation to facilitate
ideal placement of implanfs.

Clipet et al (2012)PRF conditioned medium induced gene expressiosteoblasts.
Expression of osteopontin and osteocalcin and dateogenic markers was observed and
confirmed PRF is useful in stimulating tissue hegand bone regeneratiéh.

Vijayalakshmi et al (2012)described the application of PRF along with boredtg
and guided tissue regeneration (GTR) membrane entrsatment of fenestration defect
around an implarft!

Hakan Ozdemir (2012) PRF may offer the ease of use, simple handlimgl a

enhanced delivery of growth factors during the bangmentation procedures. When used in
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conjunction with the titanium barriers, PRF use oamease the quality of the newly formed
bone and enhance the rate of bone formation dtretooncentration of growth factds.

Marco Tatullo et al (2012) use of PRFreduce the healing time, favoring optimal
bone regeneration around implant mardths.

Zaid H. Bagain et al (2012)showed that the early loss of dental implants was
significantly associated with width of keratinisgohgiva , the use polyglactin sutures, and
the use of narrow implant. Multivariate logistic gression analysis established the
significance of narrow keratinised gingiva and tiee of polyglactin sutures , which we
conclude are probably the strongest predictoradf éailure of implant®®

Bharali et al (2013) indicates that colloidal silver nanoparticlesowh prominent
antibacterial and chemotactic activity against Byégroccus , Escherichia coli
Pseudomonas aeruginosa and Bacillus suBtilis.

Balaram Naik (2013) showed good promising results with use of the PIRRas
proved to have a good prospect for its use asrgeald in various aspects of the dentisfry.

Simonetta D’Ercole et al (2013showed that that maintaining the screws for aogeri
of 90 days caused an important increase in plagaatdy, with a dramatic change in plaque
composition. Also founded that the microorganismgsimcommonly related to implant
failure are rods and mobile forms of Gram-negatwaerobes (Prev. intermedia, Porph.
gingivalis, A. actinomycetemcomitans, Tann. forgythTrep. denticola, Prev. nigrescens,
Peptostreptococcus micros, V. parvula and F. ntioiee”

Ozgur Baslarli et al (2014)showed that PRF has the potential characterisfies
autologous fibrin matrix and can accelerate thdiiga

David J. Barillo et al (2014)showed that ionized form of silver (Ag+1) has Wmo
antimicrobial properties. A number of wound dregsinncorporating silver ion or silver

compounds have recently been developed and mar¥eted
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Neethu Ninan et al (2014 used gelatin as a suitable matrix due to itsinaht
abundance, biocompatibility, biodegradability andn#immunogenicity and prepared as
scaffolds with antibacterial properties using galas the polymer matri¥X.

Sujata Mohanty et al (2014)found PRF membrane to be better owing to better
workability and easier manipulation, better tearersgth, better clinical healing, better
epithelialization of wound on postoperative histibpdogical examination. More over,
having an autogenous source, PRF is cost effeatidecarries no risk of allergic reactiofis.

Elia Charbel Abboud et al (2014)compared patient-reported pain levels in patients
previously randomized to receiving silver-nylon shiegs vs. conventional gauze dressings
in a study of surgical site infection in burn patee Compared to gauze dressings, patients in
the silver dressing group reported less pain batvpestoperative days 0 and 9. Silver-based
dressings may reduce wound pain by providing anlust@ barrier or by undefined
mechanisni?

Elia Charbel Abboud et al (2014) examined the incidence of SSl(surgical site
infection) in high-risk groups and identify procees where silver dressings, and other silver
products, have been evaluated for the preventi@Sof Silver dressings placed at the time of
incision closure may represent the next step irbtivalle approach to SSI prevention. Further
study in the form of large prospective trials igded to establish the widespread use of silver
dressings across the surgical specialties for fisle@reventiort'

Anirban Chatterjee et al (2014) showed PRF bioactive membrane, which can
enhance soft/hard tissue healing. He can also girstegical sites, grafted materials from
external aggressions. He also described the eeolwf this second-generation platelet
concentrate and its multiple uses in various satgicocedure8*

Suttapreyasri Srisurang et al (2014)explained that platelet rich fibrin (PRF) has

the positive effect on both soft and hard tissueexttaction socket in an early phase of
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healing by promoting faster healing of soft tisse¥ering the socket orifice in the first 2
weeks, enhancing bone healing, and preserving #rginal bone height and width as an
evidence from the radiographic optical density histomorphometric analysis at 12 weéks.

David E. Marx(2014) explained biochemistry and physiology of silverlso
reviewed with emphasis on the use of silver for mebaare . Silver-ion based topical wound
dressings can be designed to deliver predictalglly And consistent levels of broad-spectrum
antimicrobial therapy that is unlikely to induceistance

Moraschini et al (2015 )showed that PRF has the possibility of produ@mdense
fibrin-rich matrix, which has the ideal consisterfcy handling and suture, different from
PRP, which is a gel.He also found PRF not onlyrowing healing, but also positive gains
in keratinized gingiva after soft tissue surgetssig PRF when compared with spontaneous
healing control group¥'

Geewoo Nam et al (20153tated that silver is capable of aiding the wobedling
process due to its antibacterial activity. The bdrepectrum activity of silver ions results in
multiplicity of the bactericidal mechanist.

Hafez et al (2015)showed that PRF membrane is successful in mainggin
particulate autogenous bone graft and achievinggy coverage over immediately placed
implants. It provides good esthetic results andaladoft tissue contours. PRF could serve as
a resorbable membrane for guided tissue regenefatio

Yuvika Rajkumar (2015) concluded that platelet-rich fibrin improves heglof
both soft and hard tissues. Although osseous rgedioh not differ significantly between the
groups, healing of soft tissue as judged by the gabre was significantly better in the
experimental grouf’

Nelson Duran et al (2015)discussed the release of silver nanoparticlessamdr

ions, cell membrane damage, DNA interaction, fregical generation, bacterial resistance
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and the relationship of resistance to silver ieersus resistance to silver nanoparticles. The
focus of the overview is to summarize the currembvidedge in the field of antibacterial
activity of silver nanoparticles. The possibilithat pathogenic microbes may develop
resistance to silver nanoparticles is also disali€se

Ozkan ozgul et al (2015) PRF seems to be effective on postoperative haii@to
swelling after third molar surgery. PRF could bedi®n a routine basis after third molar
extraction surgery.

Rui Figueiredo et al (2015) concluded that patients with submerged dentplant
placement in the mandible and its healing are npoo@e to postoperative infections. This
complication is relevant, because it is associatél a considerable and almost 80-fold
increase in the risk of early implant faildfe.

Orrett E. Ogle (2015) explained that success of a dental implant dep@mdthe
chemical, physical, mechanical, and topographicadiaristics of its surface and explained
about all types of material , shape and its tedur

Jonathan M. Tagliareni,, Earl Clarkson,(2015) explained basic concepts and
techniques about various model dental implant systand their sizes , shapes , and factors
affecting primary stability and esthetic improvern®

Ikiru Atsuta et al (2015) focused on improving the resistance to peri-imigisnand
achieving appropriate soft tissue attachment wWalg implant placement. The fragile seal
between the implant surface and peri implant tissuecreasingly seen as a problem because
this weakness translates to an increased riskflahimation and leads to peri implantitis. He
also stated that the epithelial seal around demtalants will be at least equal to or higher
than that around the natural tooth, with an attehdi®crease in the clinical occurrence of

gingival recession or inflammation around implatits.
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Aifang Han et al (2016)explained that bacterial adhesion and biofilm fation are
the principle reasons that can cause peri-implantiThe adhesion is a very complicated
process which can be affected by many risk facteisch as the local factors of interaction
between microorganisms and implant, systematiofaatf oral environment, mechanism of
bacterial adhesion and subsequent implant inflanomateed to be further investigated. To
solve the problem of bacterial adhesion , in palicon dental implant ,a multi-disciplinary
collaboration is necessaty.

Faez Saleh Al-Hamed et al (2016PRF could reduce alveolar osteitis, pain, and
analgesic consumption following removal of impaateahdibular third molar

Andreas Anwandter et al (2016)stated that L-PRF showed similar outcome for
ridge preservation procedures than the obtaineth wenografts or allografts and even
superior than with alloplastic grafts or naturadlvey. L-PRF might be effective at the same
level as the rest of .osseous substitutes, bubwithaving remaining graft particles and high
cost™

Yuliang Dong et al(2016)demonstrated that gelatine /Ag treatment couldcatffely
reduce the infection caused by MRSA (methicillisiséant Saphylococcus aureus ) and
accelerate infected bone healing process. Thisrrabteay help in the treatment of infected

bone defect&.®®
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MATERIALS AND METHODS

This study was conducted at Department of onal maxillofacial surgery, ultra’s
best dental science college and hospital, Madfrcan February 2015 to september 2016.

The institutional scientific review board andie#th committee approved the protocol
of this clinical prospective study. The study plegpion comprised of GELATAMP group
and PRF group. Both the group has 5 patients.each
SAMPLE SELECTION

Five patients (10 implants ) requiring bilatd@ier molar tooth replacements were
selected from pool of a patients reporting to thestB dental college for tooth replacement.
The patients were selected using inclusion andusianh criteria. All cases were selected in
terms of ideal bone and soft tissue biotype. Thatrepts were assigned randomly to one of
the two groups — GELATAMP (5 patients) or Autologd®RF (5 patients).

INCLUSION CRITERIA

Patients willing for voluntary participation & hawgned informed consent for the
described procedure

» Patients with age group 20-50 years of either gende

» Systemically healthy subjects

» Partially edentulous jaw requiring single or muiipooth replacement

* Implant site should have undergone extraction @sg than 6 months.

» Patients with sufficient bone width (minimum 5mnmdeheight (minimum 8 mm)

Patients with systemic diseases contraindicatirygtygme of surgery.
EXCLUSION CRITERIA

» Patients receiving or who have received bisphosaiesn

» Patients with systemic diseases contraindicatirygygye of surgery

» Patients with active diseases of the implant begl,(eesidual cysts) and
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» Patients with bone atrophy requiring bone regeraran both width and height.
» Patients showing unacceptable oral hygiene maintena
» Patients with use of tobacco or tobacco relatedyxts

* Pregnant/ Lactating patients

Patients with any known allergies
PRESURGICAL ASSESSMENT:

The selected patients underwent complete bloadysis and oral prophylaxis. In
both (PRF & GELATAMP) groups preoperative extraland intra oral photographs were
taken to assess the soft tissue colour and me#seirextra oral baseline value for swelling
assessment. For all 5 patients tifeqBiadrant (left side molar area) were called as BRE
and 4" quadrant (right side molar area) were called atAJRMP side. The preoperative
OPG was taken to assess the size of the implanalityjand quantity of the bone where
implant to be placed. All patients were measurédically mesio-distal distance of
edentulous space from the distal portion of theiahésoth to the mesial portion of the distal
tooth. The bucco-lingual width of the bone and meaBstal distance of edentulous space was
measured clinically using a Vernier calliper.

ARMAMATARIUM:
1) IMPLANT SURGICAL KIT .(Figure - 12)
2) ADIN TOUAREGTM-S IMPLANT SYSTEM. (Figure- 13)
3) VERNIER CALLIPER (figure -14)
4) IMPLANT CENTRE (SATELEC) HIGH PRECISION TORQUE COIRDL

PHYSIODISPENSER (Figure -15)

5) SURGICAL HANDPIECE WITH 20:1 GEAR RATIO , TI-MAX, SMAX SG20,
NSK JAPAN.(Figure -16)

6) CENTRIFUGE MACHINE.(Figure -17)
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7) BASIC MINOR SURGICAL INSTRUMENTS (Figur-18)

Touareg™-S
Spiral Dental Implant

www_adin-implants.com

FIGURE- 12 FIGUREL3

FIGURE - 14 FIGURE -15

FIGURE 16 FIGURE 17
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FIGURE - 18

SURGICAL PROCEDURE:
IMPLANT PLACEMENT PROEDURE:
PRF GROUP: (3 QUADRANT)

The surgical field (left lower*Lmolar site) was prepared and the implant site was
anaesthetised with 2% lidocaine with 1:80000 egineg. In PRF group midcrestal incision
was placed with sulcular extensions to adjacerthtee either side with a Bard-Parker blade
No.15 (Fig ) and then a full thickness mucoperialstap was raised. Initial entry was made
with a No.5 round bur followed by pilot drill to ¢hrequired depth. Then successive drills
were made till the required diameter is achievelde.Tmplant was then placed into the
prepared site. At the same time the patient’'s bwad collected and sent to centrifugation
unit for the preparation of autologous PRF at thee of 3000 rpm for 12 minutes. After
centrifugation Freshly prepared PRF gel was obthier@ed made it into small piece for the
required size by light squeezing between two stegduze pieces, and it was augmented on

the implant inserted site and covered the exposeé blong with the cover screw. The flaps
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were repositioned and surgical site was closed wiittple interrupted sutures ( 3-0 black
silk, Ethicon US) .
PRF PREPARATION

Platelet rich fibrin (PRF) was prepared in acemick with the protocol developed by
Choukroun et al. Just prior to surgery approximately 5-6ml of@avenous blood was drawn
from the cubital fossa of the patient. Whole blaegas collected in a 10-ml sterile glass tube
without any anticoagulants and immediately cemgygfd at 3000 rpm for 12 minutes.

Blood centrifugation resulted in separation afdal into a structured fibrin clot in the
middle of the tube, just between the red corpusekeshe bottom and acellular plasma
(Platelet-poor plasma) at the top. After removaPBP, PRF was easily separated from red
corpuscles base [preserving a small red blood (B8IC) layer] using sterile tweezers and
scissors’

Because of the absence of an anticoagulant, ddegths to coagulate as soon as it
comes in contact with the glass surface. Thereforesuccessful preparation of PRF, speedy
blood collection and immediate centrifugation befdhe clotting cascade is initiated, is
absolutely essential. PRF can be obtained in tha ff a membrane by squeezing out the
fluids in the fibrin clot>®
GELATAMP GROUP (4™ QUADRANT)

The surgical field was prepared and the implam was anaesthetised with 2%
lidocaine with 1:80000 epinephrine.

In GELATAMP group, midcrestal incision was pldceith sulcular extensions to
adjacent teeth on either side with a BP blade NdHf ) and then a full thickness
mucoperiosteal flap was raised. Initial entry waasdm with a No.5 round bur followed by
pilot drill to the required depth. Then succesgivils were made till the required diameter is

achieved. Once the osteotomy was finished the imiphaas then placed into the prepared
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site. Now in this group, the implant inserted sitas augmented and the cover screw was
covered with GELATAMP. . The flaps were repositidrend surgical site was closed with
simple interrupted sutures ( 3-0 black silk, Etini¢dS) .

The Touareg™-S spiral implant system, ADIN DENTAMPLANT SYSTEM,
ISRAEL were used in both the groups. The implarsisduwere varied size from 3.5mm to
4.5mm and in length 10mm to 12mm. Patients in llmehgroups were given oral antibiotics
and anti inflammatory, H2 receptor antognositsmdaicillin 500 mg , Ibubrufen 400mg ,
ranitidine 150 mg ) thrice daily for 5 days.

Patients in both the groups underwent two stag#ant placement procedure. In the
stage | surgery implants with cover screw were gda@nd then left for 3 months for bone
healing. In stage Il surgery, in both groups tspunch was used to expose the cover screw
and the healing cap was placed for one week. Ttierpavas then referred to department of
prosthodontics for prosthetic rehabilitation.

POSTSURGICAL ASSESMENT

Intra oral and extra oral Clinical photographserevtaken post operatively. Patients
were recalled on post-operativé day, 3" day and 7th day for intra oral soft tissue healing
pain and extra oral swelling assessment.

CLINICAL PARAMETERS

The parameters assessed were soft tissue healtgntial using the standardised
index by Landry, Turnbull and Howley’, pain assessment by 10cm Visual analog scale ,
swelling assessment by modification of tape meagumethod by Gabka and Matsumara on
1ts, 3% and 7' day after surgery were recorded
SOFT TISSUE HEALING ASSESSMENT

Soft tissue healing assessment was made by col@ingival, bleeding on palpation,

presence of granulation tissue, epithelisationhef margins and presence of suppuration .
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Depends on the above mentioned factors the stasddrdsoft tissue healing potential index
was made by Laundry, Turnbull, and HowRy.
Scores Healing Index 1Very Poor Has 2 or more of the following:
» Tissue color: >= 50% of gingiva red
* Response to palpation: bleeding
e granulation tissue: present
* incision margin: not epithelialized, with loss gitnelium beyond incision margin
e suppuration present
Healing Index 2: Poor
» tissue color: >= 50% of gingiva red
* response to palpation: bleeding
e granulation tissue: present
* incision margin: not epithelialized, with conneetitissue exposed
Healing Index 3: Good
» Tissue color: >= 25% and < 50% of gingiva red
* Response to palpation: no bleeding
» Granulation tissue: none
* Incision margin: no connective tissue exposed
Healing Index 4: Very Good
» tissue color: < 25% of gingiva red
* response to palpation: no bleeding
» granulation tissue: none
* incision margin: no connective tissue exposed
Healing Index 5: Excellent

» tissue color: all tissues pink
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* response to palpation: no bleeding
» granulation tissue: none
* incision margin: no connective tissue exposed
PAIN ASSESSMENT
The patients were requested to complete a slidable every evening for 1 week
from I day to ¥ day after surgery to report the level and seyedf pain . The patient
had to evaluate the pain on a 10cm visual analate %/AS) ranging from 0 (no pain) to
10(unbearable pain) (figure - £8¥2
0-10 VAS Numeric Pain Distress Scale

No Moderate Unbearable
pain pain pain

0o 1 2 3 4 9 6 7 8 9 10

FIGURE - 19
SWELLING ASSESSMENT
The level of facial swelling was determined bymadification of tape measuring
method described by Gabaka and Matsurfiarhree measurements were made between 5
reference points: tragus,soft tissue pogonionrdaterner of the eye, angle of mandible, and
outer corner of the mouth, preoperatively, and @toed and seventh postoperative
day(figure - 20). The difference between baselind aach postoperative day indicate the

level of facial swelling for that day
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FIGURE - 20

FACIAL SWELLING MEASUREMENTS -- DETERMINATION

SWELLING ASSESSMENT
Swelling assessment by modification of Tape meaguriethod by Gabka and Matsum&ta.

S1 - From Lateral canthus of the eye to angle@htiandible.

S2 - From Tragus to outer corner of the mouth.

S3 — From Tragus to Pogonion

( measurements in millimeters )
DATA ANALYSIS

The collected patient’'s data were tabulated aatisical analysis were performed.
Microsoft Excel 2010 software to derive the mead standard deviation and SPSS software
version 21 was used for statistical analysis. Ghantd graphic representations were obtained
with the results. Descriptive statistics done byalleges of central tendency E.g. Mean and
Measures of Dispersion E.g. Standard deviation walsulated for all the parameters.
Inferential Statistics was done by ‘t’ test to quare the mean difference between the two
groups for difference in the Mean soft tissue mepticore , swelling, VAS scores. P value of

5% was considered significant.
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Surgical Pictures and Assessments

SURGICAL PICTURES AND ASSESSMENTS

Pre-operative OPG

Figure21.1

Post — Operative OPG

Figure 21.2
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CLINICAL PICTURES

PRF Side

Implant Site Site Exposure

Figure 22.1 Figure 22.2

Implant Placement

Figure 22.3 Figure 22.4
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CLINICAL PICTURES
PRF SIDE

PRF Placemen Site Closure

Figure 22.5 Figure 22.6

Abutment Placement Prosthetic Rehabilitation

Figure 22.7 Figure 22.¢
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CLINICAL PICTURES

GELATAMP Side

Implant Site Site Exposure

Figure 23.1 Figure 23.2

Implant Placement GELATAMP

roeko
Gelatamp

Ruale - Gothnl, Nee heumbal - 400701
Customer Core No : 027 75923628
Emad indagcahenmraledent com

“COLTENE" |

Figure 23.3 Figure 23.
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CLINICAL PICTURES
GELATAMP Side

GELATAMP Placement Site Closure

Figure 23.5 Figure 23.6

Abutment Placement Prosthetic Rehabilitation

Figure 23.7 Figure 23.¢




Surgical Pictures and Assessments

SOFT TISSUE HEALING ASSESSMENT

GELATAMP Side PRF Side
1%' Post Operative Day 1%' Post Operative Day

Figure 24.1 Figure 25.1

3 Post Operative Da) 3 Post Operative Da)

Figure 24.2 Figure 252

th i
7" Post Operative Da 7" Post Operative Da)

Figure 24.3 Figure 25.3

45



Surgical Pictures and Assessments

SWELLING ASSESSMENT

GELATAMP Side PRF Side
1%' Post Operative Day 1%' Post Operative Day

Figure 26.1 Figure 27.1

rd ;
3" Post Operative Da 3 post Operative Day

Figure 26.2 Figure 27.2

7" Post Operative Da) 7™ Post Operative Day

Figure 26.3 Figure 27.3
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RESULTS AND STATISTICAL ANALYSIS

The collected patient data were tabulated antisstal analysis was performed.
Microsoft Excel 2010 software to derive the mead standard deviation and SPSS software
version 21 was used for statistical analysis. Ghand graphic representations were obtained
with the results.

A total of 10 implants were placed in 5 patiefg conventional flap surgery method
. the patient’s left side Bquadrant) implant inserted sites were augmeniét RRF and
right side (£ quadrant) implant inserted site were augmentel GELATAMP and surgical
site closed with 3-0 black silk. The operation tirmaged between 25 and 45 minutes and no
unexpected postoperative complication such as rdarege or infection was observed.

The study population includes 3 females and Z2sahe age groups between 25 to
42 yrs. The parameters assessed were soft tigglieg , pain, and post-operative swelling.
SOFT TISSUE HEALING

The soft tissue healing was assessed for aditiermis (10 implant sites) on the both
sides in T, 3¢, 7" day postoperatively after implant placement .tbkaling potential was
assessed by using the standardised index byLahdngbull and Howley.

The mean soft tissue healing score was foundtd.0 (SD+0.00) , 2.60 (SD+0.54),
3.2 (SD#0.447), in PRF group and 3.2 (SD+0.447),(8D+0.548), 5.0 (SD+0.00), in the
GELATAMP group on T 39, and ¥ postoperative day respectively (Table- 3)

There was a statistical significance betweendgvaups (p=0.04), (p=0.01), (p=0.01)
suggesting there was significant difference betwten groups at the soft tissue healing

assessment .
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In PRF group mean soft tissue score was 2.001°02.6 on &, 3.2 on ¥ post
operative day. In GELATAMP group 3.2 or,14.4 on g 50o0n ¥ postoperative
day.(Table - 3.1 & 3.2)

PAIN ASSESSMENT BY VISUAL ANALOG SCALE (VAS):

Pain assessment by 10 cm VAS from tle 3, 7" day after surgery was done for
both the groups. During,3? , and ¥ day the VAS score of GELATAMP group is lesser
than the PRF group (Table - 4).

SWELLING ASSESSMENT

The level of facial swelling was determined by adifioation of tape measuring
method described by Gabka and Matsumiarehe measurement before surgery was taken as
the baseline value and then it was compared wighith, 39 and 7th day post-operative
value.

The mean baseline value of S1 was 90.2mm in RRBup with 96.4mm in i
postoperative day, 96.4mm iff ost operative day,and 92mm in the 7th postoperatay
(Table - 5). In the GELATAMP group the mean baseNalue of S1 was 91mm, 93.6 il 1
post operative, 91.8 if%post operative and , 91 mm in 7th post-operatase (Table - 5).

The mean baseline value of S2 was 109.8 mm iR Rfoup with 114.6 mm in1
postoperative day, 113.4 mm iff Post operative day,and 111.2 mm in the 7th postoipe
day (Table — 6 ). In the GELATAMP group the measddine value of S2 was 110.2 mm,
113 in F' post operative, 111.2 mm id®3ost operative and , 110.2 mm in 7th post-
operative day (Table -6 ).

The mean baseline value of S3 was 138.6 mm in §@#p with 143.8 mm in®L
postoperative day, 142 mm i Post operative day, and 140 mm in the 7th posttiver

day (Table - 7). In the GELATAMP group the meandhae value of S3 was 138.4 mm,
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141.2 in ' post operative, 139.8 mm il“%ost operative and , 138.4 mm in 7th post-

operative day (Table — 7).

TABLE: 3
STATISTICAL VALUE OF SOFT TISSUE HEALING ASSESSMENT
Time Interval Total (n) (MEAN £SD) ‘t' value | P value
(2.020.00)
Healing £' Post Operative Day 5 0.029 0.004
(3.2+0.44)
(2.620.54)
Healing 3° Post Operative Day 5 1.0 0.01
(4.420.54)
(3.240.44)
Healing 7' Post Operative Day/ 5 0.029 0.01
(5.0+0.00)
TABLE - 3.1
SOFT TISSUE HEALING IN PRF GROUP
SI. No Post ' day Post¥ day Post 7" day
1 2 3 3
2 2 3 4
3 2 2 3
4 2 3 3
5 2 3 3
Mean 2 2.6 3.2
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TABLE -3.2
SOFT TISSUE HEALING IN GELATAMP GROUP
Sl. No Post ' day Post¥ day Post 7" day
1 3 4 5
2 3 5 5
3 4 5 5
4 3 4 5
5 3 4 5
Mean 3.2 4.4 )
TABLE - 4
STATISTICAL VALUE OF PAIN ASSESSMENT
Time Interval Total (n) | (MEAN £SD) ‘t’ value P value
(5.2+0.447) 0.000
Healing £' Post Operative Day 5 8.854
(2.4£0.548)
(2.8+0.837)
Healing 3° Post Operative Day 5 (1.0+0.008) 4.811 0.001
(1.2+0.447)
Healing 7" Post Operative Day 5 0.029 0.000
(0.0£0.00)
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TABLE - 4.1
VAS IN PRF GROUP
Sl. No Post ' day Post¥ day Post 7" day
1 5 3 1
2 5 3 1
3 6 4 1
4 5 2 2
5 5 2 1
Mean 5.2 2.8 1.2
TABLE — 4.2
VAS IN GELATAMP GROUP
SI. No Post ' day Post¥ day Post 7" day
1 3 1 0
2 3 1 0
3 2 1 0
4 2 1 0
5 2 1 0
Mean 2.4 1 0
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TABLE -5

STATISTICAL VALUE OF SWELLING ASSESSMENT - S1

Time Interval Total (n) (MEAN £SD) ‘t' value | P value
(90.2% 8.3)
S1-B 5 0.953 0.883
(91.0+ 8.337)
(96.4% 8.5)
S1 — F' post operative day 5 0.508 0.625
(93.6+ 8.9)
(96.4+8.7)
S1 - 3% post operative day 5 0.473 0.649
(91.8+ 8.5)
(92 8.1)
S1 — ' post operative day 5 0.192 0.852
(91 + 8.337)
TABLE - 6

STATISTICAL VALUE OF SWELLING ASSESSMENT — S2

Time Interval Total (n) (MEAN £SD) ‘t' value | P value
(109.8% 2.0)

S2-B 5 0.909 0.789
(110.2+ 2.4)
(114.6% 1.9)

S2 — F' post operative day 5 0.460 0.286

(113+ 2.4)

(113.4% 2.0)

S2 - 3% post operative day 5 0.847 0.176
(111.2+ 2.5)
(111.2 + 1.6)

S2 — ' post operative day 5 0.750 0.475
(110.2 + 2.4)
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TABLE -7
STATISTICAL VALUE OF SWELLING ASSESSMENT - S3
Time Interval Total (n) | (MEAN + SD) ‘' value | P value
(138.6% 4.0)
S3-B 5 0.720 0.944
(138.42 4.6)
(143.8% 3.9)
S3 — F' post operative day 5 0.964 0.363
(141.2+ 4.5)
(142+ 4.1)
S3 - 39 post operative day 5 0.835 0.428
(139.8+ 4.2)
(140 = 4.5)
S3 — ' post operative day 5 0.617 0.554
(138.4 + 4.6)

STATISTICS:
STATISTICAL ANALYSIS
Descriptive statistics:
Measures of central tendency E.g. Mean and Measoir Dispersion Eg. Standard
deviation was calculated for all the parameters.
Inferential Statistics:
To compare the mean difference between the twaopg for difference in the Mean
soft tissue healing , swelling, VAS scores, ‘sttevas used
P value of 5% was considered sigaiftc
Significance level interpretation:
NS — Not significant
*** _ Very highly significant
** - Highly significant

* - Significant
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A total of 10 implants were followed for 7 day®st surgically. Five of these patients
were placed using PRF and 5 were placed using GRIMH by conventional surgical
procedure. The gender distribution of the patierds 60% female and 40% male. All the ten
implants were placed in mandible*(tholars and ' molar site).

Statistically there was significant soft tisswealing between PRF and GELATAMP
group when compared to PRF group in all the tinterirals. The p value of 0.04 off fost
operative, 0.01 onBpost operative, 0.01 of"postoperative day. (Table — 3)

Pain assessment by Visual analog scale is statlgtsignificant in all 3 interval
postoperative days. The mean VAS score for 1st wlay 5.2+0.44 in PRF group and
2.4+0.54 in GELATAMP group (p=0.000***). The meanA$ score for ¥ day was
2.8+0.83 in PRF group and 1.0+0.008 in GELATAMPoup (p=0.001**). The mean VAS
score for ¥ day was 1.2+0.44 in PRF group and 0.0+0.00 in GEAMP
group(P=0.000***) (Table — 4 )

There is no statistically significant value beémePRF and GELATAMP group in
post operative swelling assessment . The p Valugl baseline , S1®1, S1 & ,.and S1 %
postoperative day was 0.883, 0.625,0.649 and Or&Spectively. The p value for S2
baseline, S2°%1, S2 ¥ ,and S2 % postoperative day was 0.789, 0.286, 0.176 and50.47
respectively . The p value for S3 baseline, 83 $3 3 ,and S3 % postoperative day was

0.944, 0.363, 0.428 and 0.554 respectively . (Tal8es and 7)

54



Results and Satistical Analysis

Median for the pain assessment

M Pain 1st day post op
M Pain 3rd day post op
 Pain 7th day post op

PRF GELATAMP

FIGURE — 28

Median for the healing assessment

M Heal 1st day post op
M Heal 3rd day post op
m Heal 7th day post op

PRF GELATAMP

FIGURE - 29
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FIGURE - 30
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DISCUSSION

The removal of a tooth initiates the same sequ@hdinflammation, epithelialization,
fibroplasia, and remodeling seen in prototypic slirmucosal wounds. Extraction sockets
heal by secondary intention, and many months mas$ pefore a socket heals to the degree
to which it becomes difficult to distinguish fronmet surrounding bone when viewed
radiographically”°

When a tooth is removed, the remaining empty sbcknsists of cortical bone (the
radiographic lamina dura) covered by torn periodbrigaments, with a rim of oral
epithelium (gingiva) left at thecoronal portion.eélbocket fills with blood, which coagulates
and seals the socket from the oral environment. ilifl@mmatory stage occurs during the
first week of healing. White blood cells enter smcket to remove contaminating bacteria
from the area and begin to break down any debihk ag bone fragments that are left in the
socket. Fibroplasia also begins during the firsekyewith the ingrowth of fibroblasts and
capillaries. The epithelium migrates down the soekall until it reaches a level at which it
contacts epithelium from the other side of the sbak it encounters the bed of granulation
tissue (i.e., tissue filled with numerous immatoagpillaries and fibroblasts) under the blood
clot over which the epithelium can migrate. Finaljuring the first week of healing,
osteoclasts accumulate along the crestal bone.

The second week is marked by the large amoumfrarfulation tissue that fills the
socket. Osteoid deposition has begun along theokdvdone lining the socket. In smaller
sockets, the epithelium may have become fully intgacthis point. The processes begun
during the second week continue during the thirdl &ourth weeks of healing, with
epithelialization of most sockets complete at timse. The cortical bone continues to be
resorbed from the crest and walls of the socket,reew trabecular bone is laid down across

the socket. Not until 4 to 6 months after extrati®the cortical bone lining a socket usually
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fully resorbed; this is recognized radiographicéliya loss of a distinct lamina dura. As bone
fills the socket, the epithelium moves toward thmest and eventually becomes level with
adjacent crestal gingiva. The only visible remnahthe socket after 1 year is the rim of
fibrous (scar) tissue that remains on the edensusdeolar ridge?

Management of partly or completely edentulousaareas been revolutionized by
dental implants. Implants are done as out patietdgee in all age groups. Dental implant
therapy has replaced most of the conventional nastiod treating edentulous patients and
has become a highly predictable and successivierteaa modality.

MICROBIOLOGY OF ORAL CAVITY

There are more than 700 different types of miertiat can be isolated from the
mouth but that greater than 50% of these cannaotwctly be grown in pure culture in the
laboratory. A healthy gingival sulcus contains mghantly of gram-positive cocci and
rods, principally Actinomyces naeslundii (14%), #Womyces gerencseriae (11%),
Streptococcus oralis (14%) and Pepto-streptocontasos (5%). Gram-negative anaerobic
rods account for 13% of the total cultivable orgams on average. six anerobic bacteria in
teeth and implants sulci such as Gram-positive icodGcam-negative cocci, Prevotella,
Porphyromonas gingivalis, Bacteroides fragilis &usobacterium.Gram-positive cocci and
Gram-negative cocci had maximum and minimum peeggnfrequency in the two groups,
respectively
IMPLANTS DESIGN AND COATING

The vast majority of dental implants have beeamcedl in patients have a similar
shape: a hollow supporting screw that receives, second time ,a supra-prosthetic device.
There are numerous variations in the overall slodjlee implants (e.g., a rounded or pointed
apex; more or less spaced threads, cylindricaborcal body). The surface quality of an oral

dental implant is one of the essential featuogddng term success . The manufacturers
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have developed various specific processes to weptioe rate of osseo-integration and the
long-term biomechanical anchorage of the implanttteey bone contact surface . Implants
with a rough surface have a better osseo-integrdbian smooth surface .Roughness results
in a better interlocking between the implant andébsurface on growth by increasing the
developed surface at the micrometer scale. Howaregxcess of roughness, especially in
the upper threads, can increase peri-implantitisvals as ionic leakage . It is generally
accepted that a moderate roughness of 1—2 mmeigntbst suitable condition . Several
methods have been pro-posed by the manufacturgrsotiuce a rough surface on a dental
implant.1. Titanium plasma-spraying,2 Particle thgsand acid etching, 3. Anodization of
the implant surface. Several coating methods hasen balso proposed to modify the
roughness and improve cell attachment . Hydroxytpean be deposed by plasma-spraying
but the layer tends to delaminate, leading to imiplailure later. These implants are
nowadays abandoned. Similar problems were alsouateed with coatings made of other
orthophosphate calcium salts. Bio mimetic calciuhogphate have also been electro-
deposited or created by immersion in synthetic tfadgts (gel-sol technique§ .

In 1986 Albrektsson et al proposed certain gatéo assess success of implants.
According to these criteria, bone loss of less t@&#mm annually following the implant’s
first year of function is stated as being esseffialong-term success.

In 1990 Adell suggested that 2% of implantsefilto achieve osseointegration
following insertion . Using a meta-analysis, fauates for Branemark dental implants were
7.7% (not including bone grafts) over five yearstetestingly, failure rates in completely
edentulous patients were almost double than plgrealentulous patients (3.8%). The long
term success of a dental implant strongly dependyood adhesion of the surrounding tissue
to the biomaterial. The interactions between b&ctand oral implant materials show

microbial adhesion and aggregation
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IMPLANT FAILURES

A multifactorial background for implant complicats and failure has been
extensively reviewed by Esposito and co-worker989 Major etiologic factors have been
suggested:

1. Infection: Bacterial infection which leads to implant failarean occur at any time
during implant treatment. (e.g) peri-implant mutissiand peri-implantitis. Peri-
implant mucositis is a term describing reversibifammatory reactions in the soft
tissue surrounding implants..

2. Impaired healing: It is believed that the magnitude of the surgicatima (lack of
irrigation and overheating), micromotion and sommeal and systemic characteristics
of the host play a major role in implant failureated to impaired healirfg.

Esposito and colleaguedassified 4 categories of implant failure based tba
osseointegration theor§#°°
1.Biological failure, 2. Mechanical failure 3. lagenic failure 4. Adaption failure. Most
common causes of dental implant failure at anyestdge are surgical trauma , bacterial
contamination, delayed wound healing (host-relatedd early loading of the implants .
Reports in the dental literature suggest thatnb&ence of early implant failure ranges from
0.7% to 2.096°
MICROBIOTA OF DENTAL IMPLANTS:

The primary etiologic factor for peri-implant nagitis is the oral biofilm. This initial
challenge to the host defense mirrors the challéhgeaffects the natural dentition. Cortelli
and colleagues (2013) found that the frequency apymonas gingivalis was higher in
cases of peri-implantitis than in cases of perinsit®and that the levels of P gingivalis and
Aggregatibacter actinomycetemcomitans were simiaperiodontitis and peri-implantitis

.Fusiform bacterium and Streptococcus species weramon in association with both
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periimplantitisand periodontitis, whereas Parvimonas micra wees smly in association
with peri-implantitis®’

A microbial biofilm is defined as a “complex, ftronal community of one or more
species of microbes, encased in an exopolysaceharalrix and attached to one another or
to a solid surface. The process of bacterial adhe implant surface can be divided into
two phases , (i) initial, instantaneous , and relée physical phase (phase one) , and (i)
time-dependent and irreversible molecular and zllphase (phase two) .

In brief , following initial attachment ,bactenaitiate to colonize and grow on the
dental implant surface .Multilayered cellular ckrst are formed by cell proliferation ,
intercellular adhesion. and production of an exHatar polymeric matrix. Subsequently,
such a three-dimensional architecture developdd tire well maturation stage .After that
some bacteria start to detach from the implantaserfand dispersed into the body fluids,
leading to the spreading of biofilm across anotingplant surfaces.It is obvious that the
common aetiology of peri-implant pathogens remaiase in the microbial colonization of
implant surface$.

Simonetta D Ercole et al showed that in pdyti&ddentulous patients, the
composition of the subgingival microbiota is similéeo teeth and dental implants.
Transmission of bacteria from residual pockets adoneighboring teeth could be possible.
The screws harbored more complex microbiota,(eé9@rdays) characterized by a lower
percentage of coccoid cells and a higher percenbthged cells. In teeth, these types of
microbiota are considered as a more mature pladgliee. results of this study indicated that
maintaining the screws for a period of 90 days eduan important increase in plague

quantity, with a dramatic change in plaque compasit
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According to a classic postulate of Koch- statest tihansfer of bacteria from one
locus to another can cause the same disease iotlibe locus, whether this is between or
within subjects. Medium of transfer of infectionaral cavity is saliv4.

The hollow spaces between implant and abutmemy @mct as reservoir for
commensal and pathogenic bacteria, especially ab@eor microaerophilic species, acting
as a potential source of tissue inflammation. Adeay to Quirynen et al., (2002), gaps in the
implant-abutment interface may act as a trap fartdsa, favoring the development of
biofilm with varying composition and impact on pmdontal tissues. Agregatibacter
actinomycetemcomitans, Tannerella forsythia andpfgomonas gingivalis, isolated
frequently in these biofilms, are pathogens intehatrelated to the development and
maintenance of periodontitis and peri-implantitis.

A.D.Pye et al explained that implant failureg associated with a microbial flora
traditionally associated with periodontitis. Stalgltpcci are present within the oral cavity
and their isolation from peri-implant infection sgynificant as both Staphylococcus aureus
and coagulase-negative staphylococci are mostgpansible for infections associated with
metallic biomaterialsMore recently, Staphylococcus aureus has been derated to have
the ability to adhere to titanium surfaces. Thig/rha significant in the colonisation of dental
implants and subsequent infectiths

Ikiru Atsuta et al explained that peri implgqumction is composed of three types of
epithelium: peri implant epithelium (PIE), peri itapt sulcular epithelium (PISE), and oral
epithelium (OE) (Figure - 31. The PIE has a muwhdr functional sealing capacity than JE
.This fragility of the seal means that probing onfteduces bleeding and permits the ingress
of bacteria deep into the peri-implant tissues.ebrating the physical destruction of the

epithelial and connective tisstfe.
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Enamel Implant
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A PIE
/{ q OE
Glnglval tlssue Peri-i‘mplant tissue

FIGURE — 31 — TYPES OF EPITHELIUM
C. do Nascimento et al stated that ctinmplant systems cannot completely prevent

microbial leakage and bacterial colonization ofitimeer part of the implant and its abutment.
The penetration of oral microorganisms throughithglant abutment interface may produce
soft-tissue inflammation and constitute risk to #lmical success of the implantsater
revealed that pathogenic microorganisms are pr@seéhe implant and its related sites since
the initial loading and persist over time. Sincedimectional microleakage into and from
implant-abutment interface have been associatitgomplant failuré®°°

With the emergence of various pathogenic badtetrains that possess a resistance
towards more antibiotics, the medical field isy@ed of new classes of disinfection systems .
Silver-containing systems, and notably silver npadicles (Ag NPs) and colloidal silver are
to these days one of the most promising systemil thit role. Silver nanoparticles constitute
a very promising approach for the development of matimicrobial systems with out any
resistance. Nanoparticulate objects can bring Bogmt improvements in the antibacterial
activity of the silver element, through specififeet such as an adsorption at bacterial
surfaces?

Silver is a naturally occurring element. Likehet metals, the ionized form of silver
(Ag+1) has known antimicrobial properties. A humbémwound dressings and augmenting

material incorporating silver ion or silver compoasnhave recently been developed and
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marketed . Silver in its various forms has been used for @0 years in the treatment of
burn injury and silver nitrate solutions ( 5% -1@#ncentrations) were used as caustics or
escharotics in the early 20th century . In 198&gyer et al. pioneered the use of 0.5% silver
nitrate solution as a topical therapy for burn gratls . Despite the availability of various
newer topical antimicrobials, both 0.5% silver ai& solution and 1% silver sulfadiazine
cream continue to be used in contemporary burn @aane. 0.5% of Silver nitrate is highly
effective against P. aeruginosa and may to be gugerchlorhedixine against more resistant
strains of Streptococcus pyogenes and Staphylosaumeus®

Silver exhibits three oxidation states Ag [+1]g &+2] and Ag [+3] (pure metallic
silver is Ag [0]). Of these, only the Ag [+1] statesufficiently stable for use as an antibiotic
as the other cations are highly reactive and dhatk Silver compounds ionize in the
presence of water and biologic fluids to releasg+#iy*®

There are four plausible mechanisms that have pestulated for the antimicrobial
effects of silver.

1. Inhibition of life-sustaining enzymes by chemicateraction with silver ion. Silver
ion is capable of blocking the electron transpgstam in bacteria. lonic silver inhibit
the enzymes of the respiratory chain at two speeifeas . Silver ion interacts with
thiol groups on enzymes, gets deactivated, whashlts in bacterial cell death.

2. lonic silver kills bacterial cells is through inéetion and rupture of the cell
membrane or cell wall. binding of silver to a mear® can inhibit the passage of
nutrients through the membrane, and/or interfetd wormal concentration gradients
between the cell and surrounding environment, teath cell death.

3. The interaction of ionic silver with bacterial cBINA , result in mutation of the DNA
and ultimately in the death of a bacterial cell

4. Destruction of a bacterial cell by silver free-cals.

64



Discussion

Silver resistance is exceptionally rare and gaherof no clinical significance .
Clinicians should preferentially choose dressingd telease high levels of ionic silver and
demonstrate rapid bactericidal activity to minimike risk of silver resistanéé.

CLINICAL ASPECTS

In 2007 Jun Tian et al showed that deep patiiakness wounds normally healed
after 35.4 + 1.29 days (mean = SE). In animalstéctavith silver nanoparticles (ND), these
healed in 26.5 = 0.93 days, whereas wounds treaiidsilver sulfadiazine (SSD) needed
37.4 + 3.43 days The rate of healing in the tly@eips was also compared. As with healing
time, rate of healing was increased in animalgédewith ND (p<0.0015?

They also compared the effect of ND towardsctdr@al colonization on wounds
after induced thermal injury. Wound culture showmedmicroorganism growth up to 7 days
after thermal injury in ND group. In contrastchberial growth was found in the SSD group
3 days after injury. This confirmed that silver pparticles have more effective antibacterial
property . Also they compared ND with amoxicillindametronidazole, two commonly used
antibiotics. Wounds treated with ND completely leelain 25.2 £+ 0.72 days after injury,
whereas those treated with antibiotics required 2& 1.02 days (p<0.01). This finding
suggests that various factors are also involvedhm mechanism of action of silver
nanoparticles?

Maribel guzman et al demonstrated that the m#loAg NP s inhibited the growth
and reduced the multiplication of the tested ba&gtencluding highly multidrug-resistant
organisms such as methicillin resistant s. aursusureus, e. coli, and p. aeruginosa. A
strong antibacterial activity was observed at \Jevy total concentrations of silver (< 7 ppm).
Also he tested the efficacy of nanocrystallinevesil versus a control group receiving

conventional silver sulfadiazine on 166 differeatrbwounds in 98 patients . Nanocrystalline
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silver dressings significantly reduced the woundling time by an average of 3.35 days and
increased bacterial clearance from infected wothds

Silver needs a substrate for sustained releam@os carrying materials are available
for this purpose. Among these materials, Gelatimesas a better carrying agent.

Gelatin is a natural polymer which is derivednfr collagen, and is commonly used
for various pharmaceutical and medical applicatibesause of its biodegradabilityand
biocompatibility in normal environments. Simon ygu(2005) et al stated that controlled
delivery of sensitive biomolecules from gelatinreas, a diverse range of applications have
been studied for gelatin carrier-mediated pharmaadudrug delivery such as sustained
antibiotic delivery and metal ions for bone infentrepair and cancer chemotherapy. He
also demonstrated that the versatility and utditgelatin-based controlled-release systems in
various applications by taking advantage of palygomplexation, a diverse array of charged
biomolecules can be loaded into gelatin carrierslentetaining their inherent biological
activity.!*."2

A variety of bone augmentation materials fargarvation of extraction socket are
1) bone fillers: bioactive glass with calcium st#fdBG/CS), 2) freezedried bone allograft
(FDBA), 3)magnesium-enriched hydroxyapatite, 4)amig corticancellous porcine bone
xenograft (CPB), 5) calcium sulfate (CS); 6) collagsponges: bioabsorbable polylactide-
polyglycolide acid sponge (BAS), 7) absorbable geta sponge (GELATAMP) 8)
recombinant human bone morphogenic protein-2 growdctor, 9) membranes:
nonabsorbable expanded tetrafluroethylene membfai#M) and 10) bioabsorbable

membrane made from glycolide and lactide polymkt3 platelet concentrates(PRP, PRF )
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Thawatchai Maneerung et al showed that impregmanstead of coating or surfing
the wound dressing with silver nanoparticle or rapstal improved the antibacterial
activity of the wound dressing and reduced pobfilof the normal human tissue damage.
This action is probably due to the slow and cardirs release of silver nanoparticles and
then was slowly changed to silver ions under owsjaogical system and interact with
microbial cells, thus silver ions will not be sahienough to cause the normal human cells
damage and can increase the antimicrobial effect.

Gelatin sponge is a biocompatible material whechsed in the treatment of calvarial
defects, in tooth socket extraction, and in ill@@ne procurement to test bony healing.
Gelatin sponge material has the characteristigdadélet adhesion induction and releases the
content of thea-granules. Gelatin-based resorbable sponge has fleead as a carrier
matrix for mesenchymal stem cells . Recently, sva&udies have been performed to test the
effect of growth factors in extraction sockets gsielatin sponge as a scaffold material .

CAl Yong -hai, LU Chang -shou.(2008) showed thathe incidence rate of post
operative complication of teeth extraction in expental group(GELATAMP) was 7.72% ,
which was very lower than that of control(Non GELAMP) group (24.43% . There was
significant difference in the incidence rates ofmptication between experimental group and
control group (P<0.005). The incidence rate of bleeding, infectipain, swelling and dry
socket after teeth extraction in experimental graag lower than those of control group, and

the difference between them was statistically $iggmt (P <0.05Y°

Wang YZ (2013) showed that the incidence of dogket was 0.44% in group
A(gelatamp implanted in alveolar socket), 2% inugrd3(gelatine sponge in alveolar socket)
and 4.44% in group C (nothing implanted ). Theres wignificant difference in the incidence
of dry socket between group A and group C (P<0.Dhgre was also significant difference

between group B and group C(P<0.05) and betwearpgiaand group B(P<0.055.
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PRF is an autologous fibrin-based (membrane,ixnatrscaffold), living biomaterial,
derived and prepared from autogenous blood @af&ored to as an optimized blood clot. In
brief, PRF is a natural (autologous) compositemaiterial, consisting of fibrin, platelets,
more growth factors and various cell types inclgdieukocytes and stem cells. The blood
concentrate which is obtained after centrifugati@s 3 distinct layers: 1. a red blood cell
(RBC). base at the bottom, 2. a PRF clot in thedfei, and 3. an acellular plasma (platelet-
poor plasma [PPP]) supernatant layer at the tdge FRF clot is composed of two main parts
observable with the naked eye: a upper fibrinoyelportion, constituting the main body, and
a red portion located at the end of the clot @IRBCs). Between these two areas, a whitish
layer called the “buffy coat” can be seen. PR dae used directly as a clot , as a
membrane(after compression) or plug. Alternativéiyg supernatant can be aspirated from
the vacutube (i-PRF) and used in injectable form.

The key elements required to promote tissue mgatepair and regeneration are: the
fibrin (using as a supporting matrix), the platel@ich in growth factors), and cells (mostly
the various populations of leukocytes, and stenisc#r their antimicrobial , neo-
vascularization and regenerative properties) wiaich all active component of PRF. Most
importantly, the use of PRF enables local delivarg fibrin matrix, cells, growth factors and
proteins that provide unique biological propertesl signs for promoting new blood vessel
formation, and potentially accelerating wound hegliand tissue regeneration, and also
reducing morbidity due to its antimicrobial andibaemorrhagic effects, with virtually no
risk of rejection. The introduction of PRF as acdmgjous biomaterial has set in motion an
exciting and promising era in the advancementssiueé healing and regeneration in the fields
of dental implantology, periodontology, oral maaificial surgery and regenerative

endodontic<®
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Zhang et al evaluated the influence of PRF amebregeneration in sinus
augmentation. After a healing period of 6 monthsstatistical differences found between
PRF and the control groups .According to a studyChgukroun et al. a cystic cavity filled
with PRF would be totally healed in 2 months indt@h the 6 to 12 months required for
normal physiologic healing.

Kumar et al investigated the effect of platelek fibrin (PRF) on postoperative pain,
swelling, trismus, periodontal healing and coneldithat trial group had less pain, swelling,
and trismus. Also showed that increased and fasepdontal healing compared with
control group. In another study by Singh et al atoded that use of PRF after bilateral
mandibular 8 molar removal resulted in reduced pain compsgsambntrol sidé'’

Ozkan et al showed the use of PRF in oral caviy been implicated in different
procedures such as extraction socket preservattvabony defects, sinus augmentation, and
sinus lift procedures for implant placement, bongraentation, denuded root coverage
procedures, and healing in donor site with sigatiiic results In his study , PRF was used
after 3° molar removal , swelling and pain were evalua8tdtistically significant difference
was found concerning first and third day horizomedasurements of PRF and control sides
with more swelling at the control side (p < 0.0Bl)ese results are in accordance with Kumar
et al’®*’

Many research are available to show the effectigse of GELATAMP and PRF aids
in soft tissue healing , and reduction of post apee complications separately. But no study
has compared the effectiveness of the above meation
In our comparative study , Assessment of clinicgbarameters ( pain, postoperative
swelling, and soft tissue healing ) are as follows

Our study results were also statistical sigaifce between two groups™1

postoperative (p=0.04),"3postoperative (p=0.01) , and" postoperative day (p=0.01)
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suggesting there was significant difference betwtw®n groups at the soft tissue healing
assessment.

Our results are similar to Elia Charbel AbbowD14 ) in SSI (Surgical Site
Infection) in colorectal surgery, neurological semg spinal surgery, and certain
cardiovascular and orthopedic procedures. (p=G0®mnia Hassan et al (2011) showed
the statistically significant higher mean valueartlgroup A which showed the statistically
significant lowest mean number of consumed tal{lstere p-value was 0.004). The same
was at the 2nd day(p-value 0.021) and at the 4t{mi&alue 0.018].

Liao R, Wang et al (2012) implanted Gelatamphim extraction sockets of anterior
teeth and performed early-implanting operationsraftweeks. They described its advantages
as easier wound closure, hemostasis effect, priegenhfection and less soft tissue
depression. Our findings indicated that Gelatamyy mdao promote bone healing in these
cases$.

Yuliang dong et al (2016) investigated the aadincy of gelatine with / without
colloidal silver on bone healing in infected crdrdefect in animal model. 2 weeks after
debridement, the gelatin group showed negligibleowm of new bone formation in the
defect area, while the defects of gelatin/Ag grdugd larger area occupied by bone
tissue(p<o0.05).4 weeks after debridement, the tefet gelatin group remained almost
unfilled, While new bone tissue had almost closetdefect of gelatin/Ag group.(p<0.005).

Also in our study, statistically there was sigraht soft tissue healing between PRF
and GELATAMP group in all the time intervals. Thevalue of 0.04 on®ipost operative,
0.01 on ¥ post operative , 0.01 on"7postoperative day strongly suggesting that
GELATAMP is the one of the best augmenting matenalental implant site for better soft

tissue healing which aids in long term successwflants.
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Pain has been referred to as “the fifth vitahgigand the Joint Commission on the
Accreditation of Health Care Organizations (JCAHD)v requires that pain be assessed and
managed for all patients and those undergoingefiesed surgical procedufés.

Fear of pain is one of the most commonly citedieties associated with dental
treatment procedures. In particular, any oral salgprocedures under local anaesthetic
injections including implant insertion, have beeparted by patients to be among the most
stressful and anxiety-provoking procedures in démti Indeed, pain is a common complaint
following dental implant surgery. Despite the imjamice of pain during oral surgery for the
patient and the surgeon, there are few studieshenpiin experienced following the
placement of dental implants. Most studies fail eéealuate the intensity of pain and
inflammation after surgery, and none have yet cagtbthe patient’s perceived pain between
GELATAMP and PRF groups. To evaluate the painbglpatients, the current study used a
VAS, which is the most widely used pain measurenresttument in many centres. The VAS
is a simple, solid, sensitive, and reproducibld foo assessing pain in a given patient at
different points in time.

Silver-containing dressings are mainstay of saity incised wound. Along with its
antimicrobial activity, there is anecdotal evidertbat silver dressings may modulate or
reduce wound pain. Pain is a subjective symptomdaffidult to quantify, and most studies
of silver-containing dressings evaluate pain ag@isdary rather than a primary outcome.
Among various studies from 2007 to 2013 there sainical significance that the silver
dressing strongly reduced the postoperative paithfollowing 8 days?

Shirani and associates Compared to the standaat®at the time (fine mesh gauze),
silver-nylon treated donor sites healed faster (8.312.4 days, p < 0.05). Silver-nylon sites

were ‘pain-free’ while fine mesh gauze sites weanful until completely healed®.
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Omnia Hassan (2011) showed that reduced postigerpain when gelatamp
inserted in the alveolar socket after teeth extragnd this is may be due to the antibacterial
effects of colloidal silver within the gelatamp thaduces bacterial by products which can
activate synthesis of biochemical mediators suchprstaglandins which involved in
activation of pain and inflammatory procesées.

Faez Saleh Al-Hamed et al (2016) PRF patisigtsificantly recorded less pain for
the fifth, sixth and seventh postoperative days=(F041, 0.032 and 0.005 respectively),
whereas no differences were observed for the sedbird, and fourth postoperative days
(P=0.152, 0.078 and 0.057 respectivéfy).

In our comparative study the mean VAS scorel&irday was 5.2+0.44 in PRF group
and 2.4+0.54 in GELATAMP group (p=0.000***). The ame VAS score for 8 day was
2.8+0.83 in PRF group and 1.0+0.008 in GELATAMPoup (p=0.001**). The mean VAS
score for # day was 1.2+0.44 in PRF group and 0.0+0.00 in GEAMP
group(P=0.000***). The ‘p’ value was highly sigreAnt for the pain in VAS score
(p=0.000). So , From our study, we can stronglyomemend GELATAMP in surgical
implant therapy for reduction of post operateenplication especially pain.

In our present study the swelling assessment duee by the extent of facial
swelling which was determined by a modificationtape measuring method described by
Gabaka and Matsumara. Three measurements werebeatdeen 5 reference points: tragus,
soft tissue pogonion, lateral corner of the eyglamf mandible, and outer corner of the
mouth, preoperatively, and on second and severgtoperative day. The difference between
baseline and each postoperative day indicate thed td facial swelling for that day. This
swelling assessment was done

Ozkan ozgul et al were observed in first anddtldays horizontal measurements

between PRF and control side (p < 0.05). And madliig was seen at the control sitle.
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The results of this present study show that tieer® statistical difference in the level
of swelling between these two groups. To our kndg#éethere is no literature on swelling
assessment in comparison between PRF and GELATAM#Epg Even though there is no
statistical significance, the'land & postoperative day assessment value clearly sHuave t
is more swelling in the PRF group from their baselivalue when compared to the
GELATAMP group. The p value for S1 baseline, $1, $1 3 ,and S1 7 postoperative day
was 0.883, 0.625,0.649 and 0.852 respectively. prhialue for S2 baseline , S¥ 152 &
and S2 % postoperative day was 0.789, 0.286, 0.176 ands0rdspectively . The p value
for S3 baseline , S3*, S3 & ,and S3 % postoperative day was 0.944, 0.363, 0.428 and
0.554 respectively.

There is a learning curve associated with eveirngisal procedure, after which it
becomes routine. Appropriate case selection, metisu planning, systematic surgical
protocols, and operator experience are requiredstaicess in dental implant surgical
techniques. Our aim is to reduce the postoperatsmplications in implant placement
procedure. For this purpose we augmented PRF andATAMP in implant site. In
conclusion, this study has shown that GELATAMP aagtad implant site showed
significantly better soft tissue healing and adgpees better pain control compare with the
PRF site for implant placement when case seledidione carefully.

The limitation of this study is the small samgiege. Randomized controlled trials
with larger sample sizes, long time follow up, bisgical evaluation of the soft tissue over
implant site , amount of keratinizaion, and radgial evaluation of marginal bone loss
are required to confirm the findings of this stu@iso, Within the limitations of this study, it
can be concluded that GELATAMP site showed beidlr tsssue healing and better patient

comfort when compared with PRF site provided prggaient selection is essential
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Summary and Conclusion

SUMMARY AND CONCLUSION

Gelatamp containing colloidal silver has better results in reducing postoperative
infection and consequently pain following surgical conventional dental implant placement.

There was a statistical significance between two groups (p=0.04), (p=0.01), (p=0.01)
suggesting that there was better soft tissue healing in GELATAMP site compared to PRF site.

Pain assessment by Visua analog scale is aso statistically significant and p=0.000,
p=0.001, p=0.000 in 1st, 3", and 7th postoperative day respectively. There was less pain in
GELATAMP side compare to PRF side.

Within the limitations of this study, it can be concluded that GELATAMP augmented
dental implant site results in better soft tissue healing and aso results in better patient
comfort when compared with PRF augmented dental implant site.

While contemplating the use of GELATAMP in dental implant site based on this
study gelatamp is recommended to be used in conventional implant placement therapy, as it

has a good role for better soft tissue healing, reducing postoperative infection and pain.
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Patient Information and Consent for Surgical Placement of Dental Implants and
augmentation of implant sitewith PRF and GELATAMP:

An explanation of your need for dental implant(leir purpose and benefits, the
surgeries related to their placement and exposune the possible complications, as well as
alternatives to their use, were discussed with ipooonsultation. We obtained your verbal
consent to undergo the implant surgical treatmendt @augmentation of implant site with
PRF and GELATAMP planned for you. Please readdbument, which restates issues, we
discussed and provide the appropriate signatureeenlast page. Please ask for clarification

of anything you do not understand.

Name of Patient: OP NUMBER

Diagnosis:
After careful oral examination, a review of raglaphs, and study of my dental

condition, Dr. ddhssed me that my missing

tooth or teeth might be replaced with artificia¢tte supported by an implant or implants.

Recommended Treatment: In order to treat my condition, my dentist hasoramended the
use of root form implants. | understand that thecpdure for root form implants involves
placing implant fixtures into the jawbone alongwglacement of PRF and GELATAMP in
implant site. This procedure has two phases, sairgibase (placing the implants and
augmentation of implant site with PRF and GELATAMP later exposing them), followed
by a prosthetic restorative phase (getting theaghent teeth attached to the implant). The
Implant Clinic in department of oral surgery, Ulsrdest Dental Science college does only
the surgical phase. My prosthetic phase would hbheen done by department of

prosthodontics.

Overview of Surgical Procedures:

Most patients need two surgical procedures toegpthe implant(s). The first surgical
procedure consists of placing a titanium implartuiie into the jaw bone and augmenting
PRF and GELATAMP over implant site. The second isatgprocedure usually occurs three
to six months after the initial surgery and invavencovering the implant fixture and

placement of the healing abutment on the fixtures.
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Surgical Placement Phase of Procedure:

| understand that a local anesthetic will be aistered to me as part of the treatment.
My gum tissue will be opened to expose the bongldnts will be placed by tapping or
threading the fixture into small holes that haverbdrilled into my jawbone. The implants
will have to be snugly fitted and held tightly ifape and the implant site will be augmented
with PRF and/ or GELATAMP.

The gum and soft tissue will be stitched closeercor around the implants. A
periodontal bandage or dressing may be placed.indealill be allowed to proceed for a
period of three to six months. | understand thatnguthis healing phase | will be without
teeth.

| further understand that if clinical conditionsn out to be unfavorable for the use of
this implant system, or prevent the placement gflamts at all, my surgeon will make a
professional judgment on the management of thatsito. The procedures also may involve
a supplemental bone graft or other types of gratienals to build up the ridge of my jaw and
thereby help in the placement, closure, securitg, @ltimate success of my implants. This

may require additional fees to those already qufiiethe surgical placement .

Second Surgical Procedure:

For implants requiring a second surgical proceddine overlying tissues will be
opened at the appropriate time and the stabilithhefimplant will be verified. If the implant
appears stable, an attachment will be connectadetomplant(s). Plans and procedures to
create an implant crown (by department of prosthtids) can begin after your gum tissue

has healed.

Post-Oper ative Complications:

Some problems that may occur: pain around thévadnt fixture, infection, phobia or
change of mind by the patient. In addition, sonmgling and loss of sensation in the area
may occur when the implants are placed in the lod¢hke lower jaw. In rare situations, this

altered or loss of sensation may be permanent.
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Prognosis

While prognosis is favorable at this time, the hssgannot be guaranteed since
unforeseen changes in the bone and soft tissueosw@y which may require removal of the
implant fixture. If an implant fixture does notfoproperly with the bone, it will be necessary
to remove the implant in question. No problems asaally foreseen as a result of this
removal. If on the remote possibility, the entiroup of implant fixtures should fail to

integrate into the bone, a new attempt can be ratdédater date.

Prosthetic Restorative Phase of Procedure:

| understand that at this point, | will be reéatrto department of prosthodontics for
completion of this aspect of my care. | further ewrstland that additional fees will be charged
by the concerned department for completion of tesdorative phase of my care. During this
phase, an implant prosthetic device or crown wélditached to the implant. This phase is

just as important as the surgical placement pharsthé long-term success of my oral health.

Expected Ben€fits:
The purpose of the dental implants is to allow tméave more functional artificial

teeth. The implants provide support, anchorage retemtion for these teeth.

Principal Risksand Complications:

| understand that some patients do not respoccessfully to dental implants, and, in
such cases, the implant may be lost. Implant syrgeay not be successful in providing
artificial teeth. Because each patient's conditeonnique, long-term success cannot not be
predicted.

These complications include, but are not limited1) Implant loss (2) post-surgical
infection, (3) bleeding, swelling and pain, (4) idcdiscoloration, (5) transient but on
occasion permanent numbness of the lip, tongu#,tekin or gum, ( 6) jaw joint injury or
associated muscle spasm, (7) transient but on ioccpermanent increased tooth looseness,
(8) tooth sensitivity to hot, cold, sweet or acifbhods, (9) shrinkage of the gum tissue upon
healing resulting in elongation of some teeth arehtgr spaces between some teeth, (10)
cracking or bruising of the corners of the moufl,)(restricted ability to open the mouth for
several days or weeks, (12) impact on speech all8ic reactions, (14) injury to teeth, (15)

bone fractures, (16) nasal sinus penetrations, (Elayed healing and (18) accidental
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swallowing of foreign matter. The exact durationaofy complications cannot be determined

and they may be irreversible.

| understand that the design and structure of giesthetic appliance can be a
substantial factor in the success of failure ofraplant. | further understand that alterations
made on the artificial appliance or the implant tead to loss of the appliance or implant. |
understand and | am advised that the connectiomeeet the implant and the tissue may falil
and that it may become necessary to remove theamhplhis most often occurs in the
preliminary phase, during the initial integratiohtbhe implant to the bone or at any time

thereafter.

Alternativeto Suggested Treatment:
| understand that alternative treatments for imis$eeth include no treatment, new
removable prosthesis, fixed prosthesis and othecquiures, can be provided depending on

the circumstances.

Necessary Follow-Up Care and Self-Care:

| understand that it is important for me to con& treatment with my dentist.
Implants, natural teeth and artificial teeth must rhaintained daily in a clean, hygienic
manner. Implants and appliances must also be exahperiodically and may need to be
adjusted. | will need to come for appointmentsdaihg the procedure so that my healing
may be monitored and so that my doctor can evalaatk report on the outcome of the
surgery upon completion of healing. | understarat this important to follow the specific
prescriptions and instructions given by my dentist.

No Warranty or Guarantee:

Even though dental implants have a high rateuotasss, | hereby acknowledge that
no guarantee, warranty or assurance has been tgivea that the proposed treatment will be
successful. Due to individual patient differencestainty of success cannot be predicted.
There exists the risk of failure, relapse, addaiotreatment, or worsening of my present

condition, including the possible loss or devitafian of certain teeth, despite the best care
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Publications of Records:

| authorize photos, slides, x-rays or any othiewing of my care and treatment
during or after its completion to be used for tldeiG@tion and research in dentistry and for
reimbursement purposes. My identity will not beealed to the general public without my

permission.

PATIENT CONSENT

I have been fully informed of the nature of démtglant surgery, the procedure to be
utilized, the risks and benefits of the surgerye #iternative treatments available and the
necessity for follow-up care and self-care. | haad an opportunity to ask any questions |
may have in connection with the treatment and $auis my concerns with my dentist. After
thorough deliberation, | hereby consent to the grarance of dental implant surgery as
presented to me during consultation and in thertreat plan presentation as described in this

document along with the associated fees.

| also consent to the use of an alternative impkystem or method if clinical
conditions are found to be unfavorable for the odhe implant system that has been
described to me. If clinical conditions prevent thlcement of implants, | defer to

Dr’s. judgment on the salrghanagement of that situation. |

also give my permission to receive supplementalebgrafts or to other types of grafts to
build up the ridge of my jaw and thereby to assisthe placement, closure and security of

my implants.

| understand that the fee(s) for my dental imrand surgery does not include the

fee for the restorative work (crowns or dentures).

| understand that estimated fee(s) relates anfyrécedures for dental implant(s) and
surgeries. If | need additional treatment, (sucleadodontics, Periodontics, Prosthodontics,
etc), the fees related to treatments in other deygaats are not included in the fee estimated
in the treatment plan proposed at this time.

| certify that | have read and fully understandttiocument.

| hereby give the consent to perform the necedsaagment.
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Patient Signature
Date

Patient Printed Name:

| have discussed the nature and purpose of theeabevapeutic/diagnosis procedure, and the
associated risks, consequences and available atlters, with the person signing above, and
| am satisfied that he/she understands them.

Treating Dentist Signature
Date
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QLU e Saupmdle eLLnaflww (Titanium) 2 _Genssdlerne  GFwwilr L
QEWHmE GarsaT QUIGSSILL G, ASHTNaT JABs DLsHeo NG Qe MN&
SoeoUflen  wHMIL WAL mausH ey mwed GuUILLILGL GTETLMSLLD
IMCeuett. Dbz FlHFemgilear Gung rSeui BIL&6T 2 FGHH6T WLOHSSIL CUTHaLD
(Paraesthesia), sneo ereyoly wdley (Fracture of Jaw bone) Qaieunemio (Allergy) ,
GnHW &M QTSH5S GUNHEG GUNETMEM GTMDUL ML 2 _60l(G GTETLMSLD B60TG
AIPIGeuct. Flov FoWmGBETN QUIGBSSLILL L SUOLIETTEUL GTeYLOL|L 63T )60 6U01LUMTLD 6D

SIPETMILD QUTEVLD GTETLIEMSLLD S Geuedr.
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ULTRA’S BEST DENTAL SCIENCE COLLEGE, MADURAI
DEPARTMENT OF ORAL & MAXILLOFACIAL SURGERY
THESIS (IMPLANT) CASE SHEET PROFORMA

Patient’s Name
O.P No

Age / Gender
Address/Phone NO
Habits

Date of Operation
Chief Complaint

H/O Present illness

Medical History

Dental History

CLINICAL EXAMINATION
Oral Hygiene
Periodontal Condition
State of Occlusion
Missing Teeth
Site of Implant

Number of Missing Teeth

87654321

12 3 4657 8

87654321

12 3 4657 8
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Width of Ridge
Inter—maxillary Space

Artificial appliances

Investigation :

Radiological Investigation:

Periapical............coooeei
a. Distance from the crest of the ridge
to Inferior Alveolar Canal
b. Width of the ridge
c. Distance from the Adjacent Teeth

d. Condition of Bone

Blood Investigation:
a. Hb %
b. TC,DC
c. BT,CT
d. Blood Group & Rh Typing
e. Blood Sugar (R)

Preoperative Assessment:
a. Type of Implant
b. Site of Implant
c. Number of Implant
d. Length of Implant
e. Width of Implant

Type of Material ) )
Quadrant / Side Implant Site
augmented
1. PRF 37 Quadrant/ Left Side
2. GELATAMP 4" Quadrant/ Right Side

Operative Notes :
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Follow up
Gingival Former
Prosthetic Work

ASSESSMENT OF PARAMETERS
1. PAIN ASSESSMENT :
3 QUADRANT
1% Post Operative Day

0-10 VAS Numeric Pain Distress Scale
Mo Moderate Unbearable
pain pain pain

] 1 2 3 4 5 6 o 8 92 10

39 post Operative Day

0-10 VAS Numeric Pain Distress Scale
No Moderate Unbearable
pain pain pain

7" Post Operative Day

0-10 VAS Numeric Pain Distress Scale

No Moderate Unbearable
pain pain pain
L1 | | | | | | 1 |

| | | | | | | | | I
0 1 2 3 4 5 8 7 8 g 10

2. SWELLING ASSESSMENT

Swelling assessment by modification of Tape meagunethod by Gabka and Matsumara.

4" QUADRANT
'1Post Operative Day

0-10 VAS Numeric Pain Distress Scale
No Moderate Unbearable
pain pain pain

|

e

"“Post Operative Day

0-10 VAS Numeric Pain Distress Scale

No Moderate Unbearable
pain pain pain
L1 | | | | | | ||

| | I | | | | | | 1
4] 1 2 g 4 5 6 7 8 9 10

"Post Operative Day

0-10 VAS Numeric Pain Distress Scale
No Moderate Unbearable
pain pain pain

-
=5
—
—
[

S1 - From Lateral canthus of the eye to angle@htlandible.

S2 - From Tragus to outer corner of the mouth

S3 — From Tragus to Pogonion.
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3 QUADRANT (PRF SIDE)

Measurement

Points

Baseline Values

1°' P.O Day

3 P.ODay

7 P.O Day

S1

S2

S3

4" QUADRANT (GELATAMP SIDE)

Measurement

Points

Baseline Values

1°' P.O Day

3 pP.OoDay

7 P.O Day

S1

S2

S3

3. POST OPERATIVE HEALING:

Healing potential was assessed by Healing Indéxanfiry, Turnball and Howley.

Healing Index 1: Very Poor

Has 2 or more of the following:

1. Tissue color: >= 50% of gingiva red

2. Response to palpation: bleeding

3. granulation tissue: present

4. incision margin: not epithelialized, with loss gfitaelium beyond incision margin

5. suppuration present

Healing Index 2: Poor

1. tissue color: >= 50% of gingiva red

response to palpation: bleeding

2
3. granulation tissue: present
4

incision margin: not epithelialized, with conneetitissue exposed

Healing Index 3: Good

1. tissue color: >= 25% and < 50% of gingiva red
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2.

response to palpation: no bleeding

Healing Index 4: Very Good

1.
2
3.
4

. incision margin: no connective tissue exposed

tissue color: < 25% of gingiva red
response to palpation: no bleeding

granulation tissue: none

Healing Index 5: Excellent

1.

tissue color: all tissues pink

2. response to palpation: no bleeding
3.
4

. Incision margin: no connective tissue exposed7

granulation tissue: none

Healing Index :

1°' P.O Day

3% P.O Day

7" P.O Day

3 QUADRANT (PRF)

4" QUADRANT (GELATAMP)

Name of the Operator

Dr.L.Balamurugan

Signature of the Guide



