University of Mosul

College of Dentistry

Biological Response of Sheep Bone to Diode
Laser with Platelet Concentrates Around
Dental Implants

A Dissertation Submitted

By

Ibtisam Taha Yassin Ramla

To
The Council of the College of Dentistry
University of Mosul
as a Partial fulfillment of Requirements
for the Degree of Philosophy Doctorate

in Dental Sciences

Supervised by
Assistant Professor Professor
Dr. Rayan Salim Hamed Dr. Ghada Abdul-Rhman Taqa
B.D.S., M.Sc., Ph.D. B.V.M.S., M.Sc¢., Ph.D.

2024 A.D. 1446 A.H.



Abstract 11

ABSTRACT

Background: In the field of dentistry the process of osseointegration is
crucial for achieving successful implant loading, long-term clinical
outcomes and implant durability. New generations of platelet
concentrates are widely regarded as a remarkable advancement in tissue
engineering. Low-Level Laser Therapy biostimulation has been found to
enhance blood circulation, enhance metabolic activity and expedite the
healing of compromised tissues.

Aims of the study: This study aimed to assess the effects of Advanced
platelet rich fibrin and Concentrated Growth Factor combined with low
level laser therapy biostimulation on implant stability and bone healing
around dental implants in a sheep.

Materials and Methods: Six male sheep aged between 1.5 and 2.5 years,
weighing 35 to 45 kg in good health were divided into three groups each
group serving as two observation subgroups. The bilateral tibia of each
sheep was subjected to surgical procedures with a one and two-month gap
between each operation. A total of 60 dental implants were implanted,
with each sheep receiving ten implants (five implants in each tibia). The
groups were divided as follows: Control group ( 2 sheep ), Study group -
1- ( 2 sheep) with Advanced platelet rich fibrin and laser biostimulation
and Study group -2- ( 2 sheep) with Sacco's Membrane (concentrated
growth factor) and laser Biostimulation. Following animal sacrifice , the
specimens of study were subjected to stability, radiographical,
histological and immunohistochemical evaluation.

Results: At four and eight weeks there was a significant difference
between the control and study groups 1 and 2. Radiographic assessment
demonstrated that there was a significant difference in densitometric

means at four weeks between the control group and study group -1- and
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study group -2-. At eight week densitometric mean values revealed a
significant difference between the three groups.. Histologically, the
thickness of new bone formation and counts of osteoblasts and osteocytes
at four weeks showed a significant differences between the control group
and other two study groups. At eight weeks, the thickness of new bone
formation and counts of osteoblasts and osteocytes revealed a significant
difference between all groups. Immunohistochemical expression of
alkaline phosphatase and osteocalcin at four weeks exhibited a significant
difference in scores between the three groups. At eight weeks, there was a
significant difference between the control and study groups whereas

Conclusion: The utilization of both Advanced platelet rich fibrin and
Concentrated Growth Factor combined with low-level laser treatment
biostimulation showed a positive impact on implant stability, new bone
formation and osseointegration with Concentrated Growth Factor plus
low-level laser treatment biostimulation showing more significant

actions.
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