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ABSTRACT 
Background: Dental implants provide a unique treatment modality for the replacement of a lost dentition .This is 
accomplished by the insertion of relatively an inert material (a biomaterial) into the soft and hard tissue of the jaws, 
there by providing support and retention for dental prostheses. Low level laser therapy (LLLT) is an effective tool used 
to prompt bone repair and remodeling, this has referred to the biostimulation effect of LLLT. The Aim of this study was 
to evaluate the effects of inflammatory cells on osseointegration of CpTi implant irradiated by low level laser. 
Materials and Methods: thirty two adult New Zealand white rabbits, received titanium implants were inserted in the 
tibia. The right side is considered as experimental groups and the left side considered as control groups. Low power 
diode laser (GaAlAs ) with wave length (904nm) and (5mW)power applicated with the  right implants . The sample 
divided into four groups, eight rabbits were sacrificed at four interval 4days, 1 weeks, 2weeks, and 6weeks 
respectively. Histological and inflammatory analyses were done for each interval.  
Results: Histological examination showed acceleration of bone formation and more rapid healing process in the 
screw implant with laser irradiation than in the control implant .inflammatory analysis showed dramatic decrease with 
the presence of laser irradiation especially with advancing time.  
Conclusion: This study illustrated that the inflammatory cells were reduced in osseointegration of dental implant 
treated with LLLT.  
Key words: Dental Implants, low level laser therapy, inflammatory cell. (J Bagh Coll Dentistry 2015; 27(1):105-110). 
 
INTRODUCTION 

Dental implants are biocompatible screw like 
titanium objects that are surgically placed into the 
mandible or maxilla to replace missing teeth. The 
mechanism by which an implant is 
biomechanically accepted by the jaw bone is 
called osseointegration (1,2) 

The clinical long-term success of the implants 
depends on the osseointegration and the adhesion 
of the soft tissues and epithelium to the titanium 
surfaces of the implant (3). 

Titanium is the most wide spread metal for 
orthopedic implants intended for bone integration. 
It represents high fatigue strength comparatively 
low modulus of elasticity, in respect to other 
metals, so it is able to support loads and distribute 
them to bone, limiting stress shielding. Besides 
titanium is characterized by a thin natural oxide 
layer on the surface that limits ion release and 
reactivity, making the surface almost inert and 
biocompatible (4). 

Several treatments have been proposed to 
improve and accelerate bone formation onto 
implant surface, among which is low-level laser 
therapy (LLLT) (5). LLLT Known as cold laser, 
soft laser, biostimulation, or photobiomodulation, 
it basically exposes cell or tissue to laser or low-
level red or near-infrared (IR) light generated 
from light-emitting diode. LLLT stimulates or 
controls cellular function to minimize the 
extinction of cell or tissue, accelerates the healing 
of fractures, fast recovery from the damage of soft 
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tissue, nerve, bone, and cartilage, and relieves 
acute and chronic pain and inflammation (6). 
 
MATERIALS AND METHODS 

All experimental procedures were carried out in 
accordance with the ethical principles of animal's 
experimentation. Thirty-two adult male New 
Zealand weighing 2-3kg were used in this study. 
Screw CpTi implants were inserted in the right 
tibia of each animal (experimental side), and left 
tibia was used as (control side).  

Low power diode laser (GaAlAs) with wave 
length (904nm) and (5mW) power applied with 
the right screw implants. The animals were 
divided into four groups, for 4days, 1weeks, 
2weeks, and 6weekshealing intervals. 

Inflammatory cells counting were done under 
light microscope, in eight histological sections 
(stained by hematoxyline and eosin stain) for each   
healing period and for both experimental and 
control groups at / magnifying power lens X40. 

Score for intensity of inflammatory reaction 
per unit area (mm²): 
1- Absent: or few (0-4) inflammatory cells. 
2- Mild: average number less than 10 

inflammatory cells. 
3- Moderate: average number (10–25) 

inflammatory cells. 
4- Severe: average number greater than 25 

inflammatory cells (7). 
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RESULTS 
Histological findings (hematoxylin and eosin 
stain) 
At 4 days duration  
Control group 

Screw that implant in the tibia of rabbit shows 
bone marrow with stromal cells Figure (1). 
 

 
Figure 1: High magnification view of implant 

site shows  fat cell (FC) in marrow tissue 
H&E X400. 

 
Experimental group 

Histological view of implant site treated with 
laser irradiation after 4 days of implantation 
revealed primitive new bone formation in which 
future bone is formed as embryonic bone Figure 
(2). 

High magnification view of marrow tissue 
illustrates the presence of fat cells associated with 
presence of numerous blood islets Figure (3). 
 
 

 
Figure 2: Microphotograph view of implant 
rabbit  tibia shows bone marrow H&EX200. 
 
 

Figure 3: High magnification of previous 
figure (2) shows numerous blood in the 

marrow tissue (arrow) point  to blood vessel 
H&EX400. 

 

At one week duration 
Control group 

Screw that implanted in the rabbit tibia shows 
the formation of osteoid tissue, abundant blood 
vessels in thread region that follows the screw 
shape Figure (4). 
 

 
Figure 4: Microphotograph view of bone 
marrow in thread region in implant site 

(control) of one week duration shows fat cell 
(FC)   H&EX100. 

 

Experimental group 
The histological view of implant site in rabbit 

tibia treated with the laser irradiation after one 
week duration shows the bone trabeculae, osteoid 
tissue formed by active osteoblast Figure (5). 

Active bone marrow is indicated by active 
osteoprogenitor cell, osteoblast cell and by the 
formation of osteoid tissue Figure (6). 
 

F C 
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Figure 5: Microphotograph view of implant 
in rabbit tibia treated with laser irradiation 
for one week duration shows osteoid tissue 
(OT), bone trabeculae (BT), osteocyte (OC) 

H&E X200. 
 

 
Figure 6: Microphotograph view of  implant 
site treated with laser ir radiation after one 
week of implantation shows osteoblast cell 

(OB) and osteoid bone formation (OT) H&E 
X400. 

 
At 2 weeks duration 
Control group 

The histological view of   implant site 
illustrates the apposition of woven bone against 
the basal bone with many osteoblast cells, 
osteocyte cell and osteoclast occupying Howship's 
lacunae Figure (7). 
 

 

 
Figure 7: Microphotograph view of implant 
site after 2 weeks (control) shows formation 
of woven bone (WB)against basal bone (BB), 

active formative osteoblast cell (OB), and 
osteoclast cell (OCL) .H&EX200 

 
Experimental group 

The histological view of experimental group 
with areas of marrow tissue   shows the formation 
of bone trabeculae, osteoblast cell on the surface 
of the bone, osteocyte cell trapped inside the bone 
matrix cell. Figure (8, 9) 
 

 
Figure 8: View of implant site of 2 weeks 
duration treated with laser irradiation 
showing bone trabeculae (BT) with the 

osteoblast (OB) and osteocyte trapped inside 
bone matrix (OC) H&E X400. 
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Figure 9: High magnification of previous 

figure (9) of 2 weeks duration showing 
osteoblast cells rimming the bone surface  

(OB) H&EX400. 
 
At 6 weeks duration 
Control group 

Screw that implanted in the rabbit tibia 
(control) for 6 weeks duration shows mature bone 
formation in the thread region Figure (10). 
 

 
Figure 10: Microphotograph view of bone 

thread in implant site after 6weeks of 
implantation (control) shows mature bone 
(IMB) with havarsian bone lamellae  (HB), 
osteocyte cell (OC) that surronnd haversian 

canal(HC) H&E X200 
 
Experimental group 

The histological picture of this group shows 
mature bone formation filling the thread of 
cortical bone area, the newly bone appear dense 
with regular distribution of osteocyte cell trapped 
inside the bone matrix, reversal line separating 
between old and new bone with the presence of 
numerous resting lines, Haversian bone lamellae 
are obviously seen Figure (11). 

 
Figure 11: other figure of mature bone in 
implant site for 6 weeks duration treated 
with laser irradiation shows osteocyte cell 

(OC), reversal line (RL) separated between 
old bone (OB) and new bone (NB)  H&E 

X400. 
 
Inflammatory cells parameter 

The result of the present study indicated that 
the majority of the inflammatory cells parameter 
was reported at the control group, as well as the 
first score and decreasing up to the last period of 
time after treatment in (6 weeks). There was no 
significant difference between mean values of the 
control and experimental groups at each healing 
period and the highest mean values were recorded 
at the 4 days and 1 week duration, where as after 
2and 6 weeks of implantation mean values of 
scores were clearly less than the first two periods. 

In addition to that, the comparisons significant 
among different periods of times reported a non 
significant differences at p>0.05 for both control 
and experimental groups throughout the healing 
periods (4 days, 1, 2 and 6 weeks). As shown in 
figure (12) (Table1). 
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Figure 12: Cluster bar chart for mean values 

of scoring (inflammatory cells outcomes) 
distributed among different studied sources 

of variations. 
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Table 1: Distribution of the observed frequencies and percentages with summary statistics of the 
inflammatory cells outcomes according to different sources of variation with comparisons significant 

Periods Scores Control Exp. C.S.(*) 
P-value No. % MS SD No. % MS SD 

4 days 

Score-1 0 0.00 

3.375 0.744 

0 0.00 

3.250 0.707 0.125 
NS 

Score-2 1 12.5 1 12.5 
Score-3 3 37.5 4 50.0 
Score-4 4 50.0 3 37.5 

1 week 

Score-1 0 0.00 

3.125 0.835 

0 0.00 

2.455 1.128 0.273 
NS 

Score-2 2 25.0 2 25.0 
Score-3 3 37.5 4 50.0 
Score-4 3 37.5 2 25.0 

2 weeks 

Score-1 4 50.0 

1.625 0.744 

6 75.0 

1.250 0.463 0.250 
NS 

Score-2 3 37.5 2 25.0 
Score-3 1 12.5 0 0.00 
Score-4 0 0.00 0 0.00 

6 weeks 

Score-1 4 50.0 

1.500 0.535 

7 87.5 

1.125 0.354 0.375 
NS 

Score-2 4 50.0 1 12.5 
Score-3 0 62.5 0 0.00 
Score-4 0 0.00 0 0.00 

C.S.(**) 
P-value 

F=14.848 
S 

F=15.615 
S - 

(*) Comparison sig. based on the Kolmogorov-Smirnovtest for two independent groups of an ordinal scale. 
NS: Non Sig. at P>0.05 (the critical value of K-S Statistic = 0.680).  (**) F – test (ANOVA) Statistics, S: Sig. at P<0.05 
 

DISCUSSION 
All animals tolerated the implantation well, no 

sign of gross infection, tissue reaction or any 
other negative clinical indications  

The histological findings showed 
biocompatible and osseoconductive implant 
surfaces in all groups, with different rates of bone 
deposition and remodeling. The results showed 
accelerated growth of bone around implant in 
groups who were exposed to  laser and this may 
be  attributed to the followings: 
1-Stimulation with LLLT creates a number of 

environmental conditions that appear to 
accelerate the healing of bone in vivo 
investigations (8). 

2- LLLT is an effective tool used to prompt bone 
repair and modeling post surgery  , this has 
referred to the biostimulation effect of LLLT, 
it is directly dependent on the dose applied 
(9,10). 

3-The early bone maturation could be attributed to 
the stimulation of fibroblast proliferation 
through the application of LLLT as it has been 
reported by (11). 

4- LLLT-related effects include stimulation of 
blood flow, recruitment and activation of 
osteoblasts, osteosynthesis, a decrease in 
osteoclastic activity and anti-inflammatory 
action  could also be considered as factors that 
stimulate biomaterial osseointegration.  
 

These findings were in agreement with 
previous findings (9,12-18). The response of the 
bone to the trauma through placement the 
implants by an inflammatory reaction played a 
great role in fixation of implant at early 
regenerative process (19). 

Within a few hours after injury, inflammatory 
cells invade the wound tissue. In addition to the 
defense functions, inflammatory cells are also an 
important source of growth factors and cytokines, 
which initiate the proliferative phase of wound 
healing (20,21) . At 4 days and 1 week of healing 
periods there was a large number of inflammatory 
cells that migrated towered the site of implant 
while at 2,6 weeks there was marked reduction in 
the number of inflammatory cells that infiltrated 
in to the implant sites which indicates earlier 
acute inflammatory response and more rapid 
resolution resulting in earlier phase of 
regeneration ;which agreed with (22-24) who found 
that LLLT was able to promote wound healing by 
reducing inflammation without compromising the 
proliferation of fibroblasts and keratinocytes. 

Goldman, 1987(25) Walsh, 2003 (26) found that 
LLLT is supposed to reduce pain, accelerate 
wound healing and reduce inflammatory 
processes. Furthermore, it enhances bone 
remodeling, attenuates pain and modulates the 
immune system. 

The present study suggests for beneficial use 
of LLLT in practice of dentistry implantation or in 
other branch related to osseointegration process. 
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  الخلاصة
 یوفر مما للفكیة والعظمیة الرخوة الأنسجة في  )حیویة مادة ( نسبیا مادة خاملة بإدخال ذلك یتم حیث المفقودة الأسنان لتعویض یوفر وسیلة استثنائیة للفك السنیة اتالغرس ان :الخلفیة
اعادة بناء العظم بعد الجراحة ، وھذا ما یسمى بالتأثیرالحیوي المحفز للیزر المنخفض الى لتحفیز علاج اللیزر المنخفض الطاقة اداة فعالة تستعمل ان . التعویض السني وتثبیت إسنادا
  .یتانیومتقییم تأثیر اللیزر المنخفض الطاقة حول الخلایا الالتھابیة في مجامیع الاختبار والسیطرة وتأثیره على التئام العظم حول غرسات التتقییم تاثیر ھي  ھداف ھذه الدراسة أ .الطاقة

مجموعة التجربة  الذي یمثلالجانب الایمن .عظم قصبة الساق ادخلت غرسات التیتانیوم في,ابیض  ذكر اثنان وثلاثون ارنب نیوزلندي 32استخدم   :طریقة العمل والمواد المستخدمة
تم تقسیم العینة الى .للغرسات الیمنى   )5mw(وقوة  )904nm(بطول موجة ) GaAlAs(اللیزر المنخفض الطاقة تشعیع الغرسات ب وتم .والجانب الایسراعتبر مجموعة السیطرة 

  .لكل فترة  ااجري التحلیل النسیجي والا لتھابي.و ستة أسابیع بالتتابع اسبوعین,اسبوع واحد,أیام 4لاربع فترات , ثمانیة ارانب 8,اربعة مجامیع 
التحلیلات   الالتھابیة  اظھرت     انخفاض . عة عملیة الشفاء  للغرسة  بوجود اشعة اللیزر اكثر مما في مجموعة السیطرةاوضحت نتائج الفحص  بان تعجیل تكوین العظم وسر :النتائج

  . بوجود اعة الللیزر خاصة بتقدم الوقت
  . عظمي وتقلیل الالتھاباتھذه الدراسة  اوضحت بان تطبیق اشعة اللیزر المنخفض الطاقة سرعت  عملیة التكوین العظمي  والالتئام ال: الاستنتاج

 .الغرسة السنیة ، اللیزر المنخفض الطاقة ، الخلایا الالتھابیة :الكلمات الرئیسیة 


