g

b (" i ’> |
/.’/ . 1 |
‘ g P"' i I,.‘_,-..\‘-—m- ‘npvdohw-‘obmﬂbv‘oh \’/ —— \,/ " \9’ o \?/ Cotomss ?/ /‘@ :

PRl ] {il i




XS AN O DS EXS XSS AXH
L, W et G- —c— e e e o B - ~<om— ‘5%‘ Ité i 4 b4
SE 0 S, ¥ ST L O ST ¢ ST ST W ST, P ST O (S5 2V ST = W ST 8 ST S ST S ST e A

e ] e ] i
@ ASUNET

Al

M
&
- o
e

o

Slaglea
iy

-

.....
Bt e
oa

3

o S |
@ ASUNET

vy
adl
e

L
alad




\-Q»MPW.»_)@(.“)@(_”—)@(_‘O— =

ity Saaly (g SN (3

Lo

it

by Lol ad Al Balal) ()f aulind) Al s
it Al (90 cisel B DY) o1 o

i | o el | A
@ ASUNET

Qiua.:

4 &
DL 0 Iy ADEY) 038 Jadal

%ot =¥+ O dgad Ayl Agsia Y010 (e Bl dage
To be Kept away from Dust in Dry Cool place of
15-25- ¢ and relative humidity 20-40%

@

)

=

e O oyl W o

@




A==

et ] e
@ ASUNET
o

—— W—-‘OW—-

-

O

E: —:o%—-o-—ﬁ—-oh—m—c‘ﬁ‘c n-vqo)—-
/ > X 7

e’




O

2 -

a . 7
7 Nt

e )

pP—

—
e

N

&=
O e

—_— p— =
O - -
S
X -

—

=
——

7

O —

-4

—_

N

N
—_——

—-—

==
4




A Clinical Study of the Effect of Bioactive Glass and
Bioabsorbable Barrier Membrane on Healing and Bone
Formation Around Immediate Implant

TRIESIS

. Submitted to the Faculty of Dentistry,
~ Alexandria University
In Partial fulfillment of the requirements for the

Master Degree

In

Oral Surgery

By

¢ Mohamed Abd El-Wanis Mohamed El-Hady
- (B.D.S, 1999, Alex. Univ.)

Faculty of Dentistry
Alexandria University

\< \’ 2005 -




SUPERVISORS:

Prof. Dr. Ragab Shaaban Hassan

Prof. of Oral Surgery
Faculty of Dentistry,
Alexandria University

Prof. Dr. Fatma Ramzi Abu El-Einein

Prof. and chairmam of oral medicine
&perioddontology dept.

Faculty of Dentistry,
Alexandria University

Dr. Mervat Mohamed Khalil

Associate Prof. of Oral Surgery
Faculty of Dentistry,
Alexandria University



Acknowledgment

First of all I want to thank God the most kindful and merciful for

supporting me and guiding me throughout my life.

I am deeply indebted toProfessor Dr.Ragab Shaaban Hasan ,Professor
of Oral Surgery ,Faculty of Dentistry ,Alexandria University ,for
selecting the idea of this research, academic supervision ,guidance ,
constant encouragement ,planning and supervising every step in this work
and generosity in giving his advice ,his valuable remarks and precise

views were of great help in the accomplishment of this work.

I would like to express my sincere gratitude to professor Dr. Fatma
Ramzi Abu El-Einein ,Professor and chairman of Oral Medicine ,
Periodontology ,Oral diagnosis and Oral Radiology ,Faculty of Dentistry ,
Alexandria university ,for her valuable guidance ,support ,advice remarks
and generous effort throughout this work. It is an honor to work under her

supervision and enjoy her help and advice.

1 would like to express my gratitude to Dr.Mervat Mohamed Khalil
Associate Professor of Oral Surgery , Faculty of Dentistry, Alexandria,

University for her expert review and valuable comments.

I wish to thank Professor Dr.Yossria Attia Shalaby , Professor of Fixed
Prothodontics ,Faculty of Dentistry, Alexandria university, for her
precious help in Prothetic procedures.

My deepest appreciation to all staff members and my colleagues in the
Oral Surgery, Faculty of Dentistry, Alexandria University, for their kind
help and support.



CONTENTS

» Chapter page
L Introduction. .. ...ooouieiiii i 1
II.  Review of literature............cooviueeeiiiiiii e, 5
Classification of dental implants ...............cccoveiiininennn... 5
Implant material ... 8
Implant surface ................. et ee i eeee e aanaanaas 14 -
Dental implant treatment..............ccooiiiiiiiiniinieieeae, 18
Healing of alveolar bone following tooth extraction ............ 20
Experimental and clinical studies ...... ...............coevvveniii.. 23
Healing of tissue around an implant ...................... 25 .
Bonegraft......ooooiiii 33
x Guided bone regeneration ...............covvviuiieiiininnennn 37
Ailing and failing of dental implants ........................ 38
. Aim of the Work.......cc.oeeruvrennn...., e, 45
IV.  Materialand methods..............coooiiiiiiiiiii e, 46
V. ReSUltS. ... 81
VI. DASCUSSION. .. ettt 98
VII.  Summary and conclusion...............ooovviveninineciniiinnnn, 107
VIII. - References...............iiiiiiiiiiiiiiinne e, 109

Protocol

Arabic summary






!
Throughout the history of dentistry, clinicians and patients have struggled

with options for replacing missing teeth. Treatment options have evolved
from acrylic dentures to metal framework removable partial dentures to

fixed partial dentures.

Recently, titanium implants have joined the armamentarium of the
restorative dentist. Implants are now becoming mainstream treatment in

dentistry. The benefits of endosseous dental implants are many.

Dental implants provide the patient with a fixed anchor for a tooth or teeth
that need not be removed at night or for cleaning. Implants also do not
require preparation of healthy, asymptomatic teeth. In addition, the
edentulous patient is afforded a prosthesis that is both stable and, in most

cases, highly esthetic.

Implants are being placed in greater numbers each year as patients become
more familiar with their advantages. Once the dentist introduces implants
as a treatment option, the patient may access information using resources
such as the Internet to learn more about this treatment modality. As a result,
today’s dental consumer is better informed and more often requests dental

implants as their treatment of choice. .

Dental implants are becoming more predictable. Studies have demonstrated
success rates ranging from 80-92 % success for the maxilla over 5 to 10
years. Other studies have reported long-term success rates for the maxilla at
92% and the mandible at 94% at Syears with up to 78% success in the

maxilla and 86% success in the mandible at the 15-year time period™**~

When teeth cannot be salvaged, the clinician and patient must decide on the
most appropriate method of tooth replacement. One factor that must be
considered is that upon the extraction of teeth, there is usually a

considerable change in bone topography @
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In 1967, Carlsson et al , demonstrated ﬁp to 30% buccal resorption of the

residual ridge in the first thirty days following extraction of maxillary teeth.

In 1989, Lazzara @, showed that by immediately placing implants into
extraction sites, the dimensions of the sockets could be preserved, thereby

limiting the amount of bone loss.

Osseointegration has been shown to occur around implants placed
immediately after tooth extraction in humans. Implants placed at the time of
tooth extraction reduce morbidity and time to prosthetic reconstruction.
immediate placement has been shown to be as clinically successful as

placing implants into healed sites .

Placement of an implant into a fresh alveolus will in most cases result in a
gap between the occlusal part of the implant and the bone walls. If the gap
surrounding an implant is large, fibrous connective tissue cells may
proliferate into the area and produce a fibrous capsule around the implant.
To ensure osseointegration, various guidelines for the immediate
implantation technique have been suggested including bone reconstructive
treatment strategies, such as application of membranes ,grafting materials,

and bone inductive substances. */?

The principle of guided tissue regeneration has been employed at fresh
extraction sites with positive results, either with the use of barrier

membranes alone or in combination with grafting materials. 7%

The concept of anatomical sealing with a physical barrier to protect the clot
and prevent the early invasion by adjacent tissues in the defect has been
employed in Periodontology to allow regeneration of the entire supporting
apparatus of the tooth. This surgical technique is called guided tissue
regeneration (GTR) /%
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These principles were already employed in Medicine for the treatment of
persistent extensive bone defects through the guided bone regeneration
(GBR) technique. These two surgical techniques employ membranes or
biological barriers, either resorbable or non-resorbable, to separate the

adjacent tissues from the surgical site. ¥

GBR was used in different studies in which the purpose was bone
regeneration within intra-bony defects. This technique utilizes a mechanical
barrier in an intra-bony defect with the aim of creating a secluded space to
receive only cells with an osteogenic potential so osteogenesis may occur
unimpeded within the space. In an intraosseous wound, invasion of the clot

by fibroblasts can result in non-union of bone.

In maxillofacial surgery, fibrous non-union can be an undesirable outcome,
especially in extensive reconstructive surgery. Non-union may occur when
the fibroblasts organize the clot before the osseous cells migrate into the
wound and initiate the bone-forming process. It has been suggested this
occurs because fibroblasts have a faster rate of migration than osteoblasts.
GBR offers a means of excluding fibroblasts from the clot; permitting
slower bone-producing osteoblasts to affect clot organization and produce

osseous healing”¥

Despite the lack of clinical differences between the two types of membrane,
the resorbable membranes eliminate a second surgery for removal of the
non-resorbable membranes, providing shorter surgical time, better

acceptance by the patient and reduced risk of loss of the new insertion . ?¥

Moreover, the possibility of associating growth factors to the resorbable
membranes has encouraged their utilization instead of the non-resorbable

membranes, 73¢9

Recent studies have reported the successful use of resorbable membranes in
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guided bone regeneration (GBR). ¥

Of the bioabsorbable barriers, collagen membranes would appear to be
agood alternative to the established extended polytetrafluoroethylene

(ePTEF) membranes. /"

The association of membranes to materials for bone graft has improved the
clinical outcome, especially for the treatment of periodonta! intraosseous

defects, furcation lesions and dehiscence. /¥

Various graft materials are being utilized today in an attempt to repair

osseous defects around implants, /¥

Recent studies report that a newer ceramic alloplast , bioactive glass (BG),in

addition to being osteoconductive ,bonds directly to bone tissue . “?

Better bone-implant contact was achieved with BG implants than with
titanium implants regardless of the type of granules used. The results
indicate that BG may prove to be useful as filler and coating material in

connection of implants projecting into bone cavities. “”

When defects or sockets are not space-maintaining, bone graft material is
not only critical to promote osteogenesis, but also to prevent membrane
collapse against implant surfaces. In addition, the advent of bone grafting
and guided bone regeneration has also allowed for more restorable

placement of dental implants. %




Review of literature




