-"..

e

EFFECT OF LOW INTENSITY LASER
VERSUS BONE SUBSTITUTE ON
OSSEOINTEGRATION AFTER
IMMEDIATE IMPLANT

Thesis

Submitted for partial fulfillment of Master degree in Oral and
maxillofacial surgery

(Cairo University)

By
Nabila Mohamed Abdel-Hamid Dawoud
B.D.S., Diploma of Oral surgery (2006)

(Cairo University)

Faculty of oral and Dental Medicine
Cairo University
2009



SUPERVISORS

Prof. Ragia Mohamed Mounir

Professor of Oral and maxillofacial surgery
Faculty of oral and Dental Medicine

Cairo University

Prof. Mouchira Salah EI-Din

Professor of Oral Medicine and Periodontology
Faculty of oral and Dental Medicine

Cairo University

Ass. Prof. Khaled Atef El-Hayes

Assistant Professor of Oral and maxillofacial surgery
Faculty of oral and Dental Medicine

Cairo University

2009



oyl AALASY) it yywebd] o] il
et | it gl | J O ol | (S
ol g
Ol 9 adl) caa A4S 1) daria Al
5_AlAl) daala

ﬁl\h\ﬁ@ﬁh&&\h)é&d}éﬂ\hjﬂ(@ﬁ)\f-u,-,\\
Ol g adll Al a9 b B

O dadia
2903 daall e dana 4l fdudal)

Qe g pdl) Aa) o g b (s 1S
Gl g adll da) a da glud
(Y~ ~'\) Sﬂm‘a.‘!.dh.

SR 5 ) s Al
5_AlAl) daala
Y L %



8 —sial

. £
ek ey |5 /9.
Ol 5 adl) da) o andy dicd
Shdly pdl) i 44l
5_alall deala

o &
el | 2@ O it /2.
BAL) () pal g pdl) ety i
Gy pll) cubs 45
5_AlAl) daala

s
ouilall wilals i /g.a.]
O 5 alll da) o awdy a0l i
Gl all) s 45
5_alall deala

Yoo



Acknowledgment

First of all, I thank Allah for paving the way to fulfill this
work. |1 would like to express my sincere gratitude and appreciation

to Prof. Pr. Ragia Mohamed Mounir, Professor of Oral and
Maxillofacial Surgery, Faculty of Oral and Dental Medicine, Cairo
University. | will remain grateful to her for her scientific
supervision, and kind guidance throughout the entire course of this
work.

Words could never express my appreciation to

Prof. PR. Mouchira Salah E/l-Din, Professor of Oral Medicine and
Periodontology, Faculty of Oral and Dental Medicine, Cairo
University, who gave her time and experience of guiding and
teaching me through this work, Many thanks are sent to her for
continuous professional supervision, assistance, patience and
encouragement .

I would like to express my infinite gratitude and deepest

thanks to Ass. Prof. Dr. Khaled Atef El-Hayes, Assistant Professor
of Oral and Maxillofacial Surgery, Faculty of Oral and Dental
Medicine, Cairo University, for his powerful support and
professional supervision in implant surgery, assistance and his
patience.

Special recognition and heartfelt thanks should go to

Prof Dr. Adil Salah EI- Geheni, Textile Department, Faculty of
Engineering, Alexandria University, for his brilliant work in
statistics and data analysis.

I would like to express my overlasting gratitude to all who
offered me any kind of help, encouragement wishing them the best

of all, especially Dr. Mohamed Farid.






best of all



CONTENTS

Page
INTRODUCTION ...ttt 1
REVIEW OF LITERATURE.........coiii i, 3
AIM OF THE STUDY ..euiiiiiiiiieeiee e 51
MATERIALS AND METHODS........ccoiiiiiiiiiiieiiii 52
RESULTS .. e 75
DISCUSSION L.cuiiiiiiiiii et 93
SUMMARY o a e 103
CONCLUSIONS ... 105
REFERENCES ... 106

APPENDIX ...

ARABIC SUMMARY . ..o



LIST OF TABLES

Table
No.

Title

Page
No.

Mean, Standard Deviation and Standard Error of
Bone Density for the two groups under study at
different time.

83

The Mean, Standard deviation and P-value of the
student's t-test results when comparing the bone
density between the two groups for every zone.

84

The Mean, Standard deviation, P-values of paired
comparison test results and significance for the
change in bone density between zones at different
time for group I.

85

The Mean, Standard deviation, P-values of paired
comparison test results and significance for the
change in bone density between zones at different
time for group II.

85

The Mean, Standard deviation and P-value of the
student's t-test results when comparing the
percentage mean difference increase in bone
density for the two groups at the two zones.

87

The Mean, Standard deviation and P-value of the
paired comparison test results when Comparing the
Mean difference in bone density for group | at
different time.

90

The Mean, Standard deviation and P-value of the
paired comparison test results when Comparing the
Mean difference in bone density for group Il at
different time.

91

The Mean, Standard deviation and P-value of the
student's t-test results when comparing the
percentage difference in mean bone density
between the two groups at different time intervals.

92




LIST OF FIGURES

Figure Title Page
No. No.

1. Preoperative panoramic radiograph showing remaining| 56
root of upper left lateral incisor and measurements for
implant, case 1 group | (Bio-Gen).

2. Preoperative panoramic radiograph showing remaining| 56
root of upper left central incisor and measurements for
implant, case 2 group |l (laser).

3. Implant kit for drilling and seating. 57

4, The surgical tray was prepared. 58

5. Labial pyramidal mucoperiosteal flap is reflected, case| 60
1 group | (Bio-Gen).

6. Labial pyramidal mucoperiosteal flap is reflected, case| 60
2 group Il (Laser).

7. Bone drilling for implant placement, case 1 group I| 61
(Bio-Gen).

8. Bone drilling for implant placement, case 2 group II| 61
(Laser).

Q. Spectra system implant product. 63

10. | Implant in place before fixture abutment removal, case | 63
1 group | (Bio-Gen).

11. | The implant seated in position with it's fixture abutment| 64
using hand driven implant positioner, case 2 group I
(Laser).

12. | Bio-GEN (xenograft) as a bone substitute. 65

13. | The labial advancement flap was sutured in position, | 66
casel group | (Bio-Gen).

14. | The labial advancement flap was sutured in position, | 66
case 2 group Il (Laser).

15. | Laser application on the site that received the implant, | 68

group Il (Laser).




Figure _ Page
Title
No. No.

16. | The gallium arsenide laser device. 69

17. | Gingival former tightened to implant, case 1 group || 71
(Bio-Gen).

18. | The abutment with it's fixture mount transfer after| 71
seated and tightened into the implant, case 2 group I
(Laser).

19. | Metal tray- in to evaluated occlusion, case 2 group Il | 72
(Laser).

20. | The final crown after adjustment and cementation to| 72
the abutment, case 2 in group Il (Laser).

21. | The final crown after adjustment and cementation to| 73
the abutment, case 1 in group | (Bio-Gen).

22. | Periapical X-ray film after crown cemented, case 1 in| 75
group | (Bio-Gen), showing increase radio-opacities
around the implant (six months post implantation).

23. | Post-operative direct digital panoramic radiograph,| 76
case 1 group | (Bio-Gen) (One week).

24. | Post-operative direct digital panoramic radiograph,| 77
case 1 group | (Bio-Gen) (Two weeks).

25. | Post-operative direct digital panoramic radiograph,| 77
case 1 group | (Bio-Gen) (Four weeks).

26. | Post-operative direct digital panoramic radiograph,| 78
case 1 group | (Bio-Gen) (Twelve weeks).

27. | Post—prosthetic direct digital panorama, case 1 in| 78
group | (Bio-Gen) (Six months).

28. | Periapical X-ray film before and after crown| 79
cementation, case 2 group Il (Laser), showing
increase radio-opacities around the implant (six
months post implantation).

29. | Post-operative direct digital panoramic radiograph,| 80

case 2 group |l (Laser) (One week).




Figure _ Page
Title
No. No.

30. | Post-operative direct digital panorama radiograph,| 80
case 2 group Il (Laser) (Two weeks).

31. | Post-operative direct digital panoramic radiograph,| 81
case 2 group Il (Laser) (Four weeks).

32. | Post-operative direct digital panoramic radiograph,| 81
case 2 group Il (Laser) (Twelve weeks).

33. | Post — prosthetic direct digital panoramic, case 2| 82
group Il (Laser) (Six months).

34. | The Histogram shows the mean bone density of both| 84
groups for the two zones through different time
intervals.

35. | The dependence of mean bone density on time for| 86
both zones for group I.

36. | The dependence of mean bone density on time for| 86
both zones for group 1.

37. | The Histogram showing the percentage difference in| 88
mean bone density for both groups at the two zones.

38. | The Histogram showing the mean bone density for| 89
both groups at different time.

39. | The dependence of mean bone density on time for| 90
group I.

40. | The dependence of mean bone density on time for| 91
group 1l

41. | The Histogram showing the percentage difference in| 92

mean bone density for both groups at different time




LIST OF ABBREVIATIONS

ASIMC
ASME
BBM
BDX
OX-bone
BMP
CLT
CP
DBN
HA
SBM
He-Ne
IMC
IME
ITI
LILT
ER.YAG
AR.Laser
HZ
DH
TGF
TPS
SPS
CCD
GBR
PGD
TGF-p
SLRP
T;
ALP
ROS
EC
BFGF
PA
IFN
PHA
T-Cal
Group |
Group 11

American Society Testing Materials
American Society of Mechanical Engineers
Bovine Bone Materials

Bovine Derived Xenograft

As a substitute for autograft bone
Bone Morphogenetic Proteins

Cold Laser Therapy

Commercially Pure

Deminarlized Bone Matrix
Hydroxy Apatite

Soluble Blast Media

Helium- Neon

Inter Mobile Connector

Intrer Mobile Element

International Team of oral Implantology
Low Intensity Laser Therapy
Erbium YAG Laser

Argon Laser

Hertz

Dentinal Hypersenstivity
Transforming Growth Factor
Titanium Plasma Sprayed

Storage Phosphor Screen

Charged Coupled Device

Guide Bone Regeneration
Prostoglandin

Transforming Growth Factor Types g
Small Leucine — Rich Proteoglycan
Titanium

Alkaline Phosphatase

Reactive Oxygen Specias
Endothelial Cell

Basic Fibroblast Growth Factor
Plasmingen Activator

Interferon- Y

Phytoheamagglutinin.

T-Calculated

Bone substitute group.

Laser group.



Introduction

INTRODUCTION

Implant is non living tissue or material transferred into a
biological system. The dental implant is term used today to
describe the Alloplastic material anchoring into the jaw to provide
support and also retention for prosthetic replacement of teeth that
have been lost. Early implant may preserve the alveolar anatomy,
and the placement of fixture in fresh extraction socket helps to

maintain the bony crest. )

Single tooth replacement is most common problem facing
the patients. The replacement of missing teeth with dental implants
has become an acceptable standard of care over the past several
decades. Placing the implant during the same visit at which the
tooth is extracted is termed the immediate implant. Immediate
implant placement provides a considerable number of advantages
over the traditionally established placement. An immediate
placement combines post extraction healing phase with the
integration phase, reducing the total healing period by one-half.
Immediate placement prevents the bone resorption in the alveolar
crest, it permits the bone to regenerate in the alveolar space
around the implant, conserves the attached gingival thereby.
Providing better aesthetic result. It permits a precise placement

with better resistance to occlusal and lateral forces.??

Xenogenic bone grafts, owing to the Ready availability of
animal tissues, the worth of preserved xenogenic skeletal tissues,
including ivory, cow-horn, and bovine bone, has been extensively

explored in surgery. Several attempts have been made to use
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various types of preserved OX- bone as substitute for autograft

bone.®

LASER, has become wuseful tool in the surgeons
armamentarium. In addition to being an adjunct to conventional
surgical methods. Lasers are now the treatment of choice for a
variety of pathologies, Einstein recognized light as bundles of
waves and he described a unique kind of electromagnetic radiation
through atomic process in which the atoms in the tube or resonate
cavity. The laser beam is delivered to the tissues by contact or non
contact mechanism, in non contact laser the beam of light is
focused to it returns to the ground state; two photons of equal
energy and frequency traveling in the same direction and in perfect
special and temporal harmony are produced. This phenomenon is
termed stimulated emission of radiation, when such radiation is in

optical or infrared spectrum; it is termed laser.©

Low power lasers or soft lasers considered as Cold Lasers
Therapy (CLT) as Diode Laser or Helium-Neon (He-Ne). Used in
pain relief, biostimulation, eliminating areas of increased muscle

spasm."”)

So, the question here is laser able to assist osseointegration

without bone graft or not?




