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Abstract

Background: The area of interest of laser beam profile and its clinical 
application have examined previously. However, utilization 980nm diode laser 
treatment in this concept remains unevaluated, in order to verify its potential 
in socket preservation. Our study’s objectives were to examine 980nm beam 
profile zones, high-level laser therapy and low-level laser therapy, in enhancing 
the haemostasis and accelerating bone healing in extraction socket respectively. 

Methods: Ten recruited orthodontic patients required bilateral lower first 
premolars teeth extraction. Twenty sockets randomized into Laser Group (LG) 
and Control Group (CG). Two laser treatment protocols utilized as follows: 
contact stage (2 Watts, Continuous Wave (CW), 300 microns tip, 14 seconds 
exposure time) and non-contact stage (3 Watts, CW, 300 microns tip, 40 seconds 
exposure time). Cone Beam Computer Tomography (CBCT) immediately and 4 
months postoperatively utilised to measure bone height, width, density, and a 
neoformed bone in extraction sockets. 

Results: Four months CBCT values of bone density and newly formed bone 
were higher of mean values 498.61 mm ± 142.5 and 1.63 mm ± 0.22 respectively, 
and statistically significant differences P=0.04 and P=0.17 respectively, in LG 
compared to CG. 

Conclusion: Our data, for the first time, prove the positive effects of 980nm 
laser beam profile zones in socket preservation.

Keywords: Bone regeneration; Bone repair; High-Level Laser Therapy 
(HLLT); Low-Level Laser Therapy (LLLT); Photobiomodulation; Tooth socket 
preservation

Introduction
Physiological bone loss is one of the unavoidable complications, 

which is associated with tooth extraction. Most of the alveolar bone 
resorption occurs during the first 3 to 6 months after tooth extraction 
[1-3]. Therefore, the socket preservation has become the gold 
standard in recent years among clinicians. Several in-vivo studies, 
clinical case series and systematic reviews published in order, to 
establish the rationale in using socket preservation as a therapeutic 
therapy [4-7]. However, some of these techniques can incur some 
challenges. Photobiomodulation (PBM) therapy has been utilised 
to enhance bone healing for over the last 3 decades. Despite many 
studies examined the positive effects of PBM and HLLT on early 
bone healing [8-11], it still remains a fact that insignificant difference 
observed in bone regeneration between the control and irradiated 
groups [12].

When the extraction socket irradiated with 980nm, the photonic 
energy of its first zone beam profile (HLLT) absorbed by the 
Haemoglobin (Hb), which subsequently transformed into a thermal 
energy (Photothermolysis), in order to achieve photocoagulation 
[13]. The protein in the blood denatures at 60 to 65 degree Celsius 
(°C); due to the photothermolysis effect [14]. The bone of the 
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extraction socket walls can gain the Low-Level Laser Therapy (LLLT) 
effect in the last zone of the beam profile [15,16]. This enhances 
the neovascularization, increases collagen synthesis, and promotes 
newly formed bone. This is due to the 980nm bio-stimulatory effect 
on gene expression up- regulation, growth factors increase and cell 
proliferation and differentiation [17,18]. The 980nm mechanism of 
action is different than any other wavelengths in the IR region, as the 
main chromophore for PBM is water [19].

Many studies showed the effectiveness of 980nm PBMT on tissue 
regeneration, as an adjunctive therapy to the non-surgical periodontal 
treatment [20,21]. Ohshiro et al.1996, stated that the effects of laser 
energy on the tissue varies, which mostly depending on the power 
density or on the photonic density of the incident beam on the target 
tissue [18]. This led to a progression of the photodestructive and 
photoactivation sides of the laser beam profile. The photoreactions 
are temperature specific. However, the range of changes in the 
temperature depends mostly on the laser wavelength and target tissue 
phenotype. Ohshiro et al.1996 identified two zones of photoreaction 
in the laser beam profile; first zone, the photodestruction associated 
with the laser surgery for which called HLLT, while the second 
one, the photobioactivation associated with laser therapy, sub-
ablative threshold, for which is LLLT [18]. The school of thought 
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among various orthodontic researchers is prevention modality prior 
to orthodontic tooth movement to avert the possibility of bone 
resorption and dehiscence [22].

Therefore, our study, for the first time, examined the effect 980nm 
laser beam profile concept on extraction socket preservation. The 
objectives of the study were to investigate, whether using 980nm could 
enhance the hemostasis process, through its coagulation phenomena, 
and accelerate the bone healing (remodeling sage) through its LLLT 
effect.

Material and Methods
Inclusive and inclusive criteria

Ten healthy and non-smoking (6 females and 4 males) patients 
at age range between 17-30 year old, enrolled in a comparative split 
mouth randomised controlled clinical trial (Figure 1). All the recruited 
patients required extraction of bilateral lower first premolar teeth for 
orthodontic purposes and presented with a good oral hygiene with 
plaque index of “0” value, according to Silness and Loe classification 
[23]. The treatment side of each patient was allocated using a Google 
random number generator, leading to a right or left treatment side 
only (laser group). The un-selected site received a sham laser therapy 
(control group). The total data were 20 extraction sockets without 
socket preservations. The study was double blinded (patient and 
investigator). The exclusive criteria were opposite to the above, 
including pregnant women. This study conformed to CONSORT 
guidelines. All the subjects gave their informed consent for inclusion, 
before they participated in the study, which was conducted in 
accordance with the Declaration of Helsinki. The study protocol was 
approved by the Ethics Committee of October 6 University/Faculty 
of Dentistry/Egypt. The project identification code is 109, which was 
issued on the 02/05/2017.

Treatment protocol
The periotome utilized to achieve atraumatic extraction [24]. A 

single operator performed the clinical examinations and carried out 
the extraction and the laser treatments. All data recorded by a senior 
dental nurse and then stored on Excel software programme. Follow-
up appointment was scheduled 4 months post-treatment.

Laser wavelength specifications and treatment protocol
The 980nm diode laser (Doctor Smile Wiser/LA3D0 001.3) was 

employed in this study. The device is LAMBDA SpA Technologies 
(Brendola, Vicenza. ITALY). The protocol of the laser treatment 
stages was based on the investigator previous clinical practice 
protocol with good results. 

The stages of the laser treatments are as follows:

1.	 The first treatment protocol (contact stage) (Figures 2 
& 3): when the blood filled the extraction socket (without oozing) 
immediately after extraction, uninitiated 300 microns tip utilized at a 
power output of 2 Watts (W) in a continuous emission mode (CW) 
with an average power density 2829 W/cm2. The total energy was 28 
Joules (J), with an energy density of 330.6 J/cm2 at speed movement 
of 2 mm/second for 14 seconds (Table 1). The setting time here was 
crucial to avoid any possible high temperature, as prolonged timing 
inside the socket can result in temperature increase and prolonged 
coagulation time. Therefore, timing is the key factor here [11]. The 

fibre tip movement started from the bottom of the socket upward in a 
circular movement, until it reached the demand of the blood viscosity 
and the clotting effect. The laser device was on until the complete 
removal of the tip from the socket, to ensure in-situ clot. The 
acceleration mechanism of the clotting formation observed clinically.

2.	 The second treatment protocol (non-contact stage) (Figures 
4, 5a & 5b): the aim of this stage was to form the hard-clotting band, 
in order to stabilize the coagulated blood. This achieved with un- 
initiated 300 microns tip at 3 W in a CW, when the tip was 1mm away 
from the target tissue in a scanning motion at a speed movement of 
2 mm/second for 40 seconds. The average power density was 678 
W/cm2. The total energy was 120 J whilst the energy density with 

Figure 1: Shows pre-operative view of the lower arch, presenting bilateral 
lower first premolar.

Figure 2: Illustrates the steps’ sequence of the first stage of the laser 
treatment (fibre tip movement and direction).

Emission mode Continuous emission mode (CW)

Power 2 Watts

Power Density 2829 W/cm2

Spot diameter at tissue 0.0300 cm

Spot area at tissue 0.0007 cm2

Diameter of the tip 300µm (microsecond)

Speed of movement 2 mm/sec (seond)
Energy Density with 
movement 330.6 J/cm2

Total energy 28 J (Joul)

Treatment Time 14 seconds

Frequency of treatments Once immediately after the extraction

Total number of treatments Once
Technique used in the 
treatment Contact mode

Treated area (Location) Inside the extracted socket in a circular 
movement.

Table 1: The laser treatment parameters for first stage (contact stage).
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movement was 393.8 J/cm2 with a spot area at tissue of 0.0044 cm2 
(Table 2). Figure 6 shows the control and laser sites immediately post-
treatment.

Cone Beam Computed Tomography (CBCT) specifications 
and protocol

All the patients had  CBCT of the mandible immediately after 
extraction and 4 months postoperatively for both groups, in order 
to evaluate the late stage of bone healing (remodeling phase), bone 
density, and bone width and height. Authors were keen to demonstrate 
the effect of LLLT on newly matured bone formation (remodeling 
stage). Therefore, they setup this CBCT protocol at 4 months post-
operatively. A specialist oral and maxilla-facial radiologist carried out 
the CBCT for all the recruited patients and was blinded regarding the 
laser treatment sites throughout the study and data analysis.

Two different CBCT machines utilised; the Planmeca ProMax 3D 
Mid and the Vatech Green CT. 

The specifications of these two machines are as follows:

Planmeca ProMax 3D Mid: This is a genuine all-in-one CBCT 
(Cone Beam Computed Tomography) unit, including 3D imaging, 
3D photo, digital 2D panoramic and cephalometry. All these are of 
the same unit with a versatile volume sizes for teeth Ø40 x 50 mm 

(Ø34 x 42 mm), Ø40 x 70 mm (Ø34 x 60 mm), Ø70 x 50 mm (Ø60 x 
42 mm), Ø70 x 70 mm (Ø60 x 60 mm), Ø90 x 50 mm (Ø75 x 42 mm), 
Ø90 x 90 mm (Ø75 x75 mm) and for Jaw Ø160 x 50 mm (Ø160 x 50 
mm), Ø160 x 90 mm (Ø160 x 90 mm) and for Face Ø160 x 160 mm 
(Ø160 x 160 mm) with a Voxel size, isotropic 100 µm, 150 µm, 200 
µm, 400 µm, 600 µm, X-ray beam is Cone, Anode voltage 54–90 kV, 
Anode current is 1–14 mA, Focal spot is 0.5 mm and fixed anode, the 
Image detector is Flat panel, Gray scale of 15 bit, Detector resolution 
127 µm, Image acquisition 210/360 degree rotation, Total scan time 
18–26 seconds and pulsed X- ray, Reconstruction time 15 seconds 
at minimum, 3D reconstruction server Proprietary Feldkamp type 
back projection reconstruction algorithm with Improved Artefact 

Emission mode Continuous emission mode (CW)

Power 3 Watts

Power Density 678 W/cm2

Spot diameter at 
tissue 0.0751 cm

Spot area at tissue 0.0044 cm2

Speed of movement 1 mm/sec (second)
Energy Density with 
movement 393.8 J/cm2

Total energy 120 J

Treatment Time 40 second
Frequency of 
treatments Once immediately after the extraction

Total number of 
treatments Once

Technique used in 
the treatment Non-contact

Diameter of the tip 300µm
Treated area 
(Location)

1mm away from the occlusal surface of the extracted 
socket in a scanning movement.

Table 2: The laser treatment parameters for second stage (Non-contact).

Figure 3: Shows a peri-operative view of the first stage of the laser therapy 
where the tip of the 980nm fibre was inside the socket of the lower first 
premolar.

Figure 4: Illustrates the steps’ sequence of the second stage of the laser 
treatment (fibre tip movement).

a b

Figure 5a: Shows the second stage of the laser treatment when the tip of the 
980nm fibre, forming the hard-clotting band; Figure 5b: Shows the second 
stage of the laser treatment when the tip of the 980nm fibre completed the 
hard clotting band formation.

Figure 6: Shows a comparison of the clotting status between the control and 
the laser (right socket) treated sockets, immediately post-treatment.
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Removal (IAR) for high contrast object compensation.

Vatech Green CT: This is a CBCT (Cone Beam Computed 
Tomography) unit, including CBCT and panorama with a Computed 
Tomography Field of View size (CT-FOV SIZE) 15x15 cm: Multi 
[5x5/8x5/8x8/12x9/15x15 cm] and VOXEL SIZE 5x5 cm:0.08 mm/ 
0.2 mm, 8x8, 12x9 cm : 0.25 mm/0.3 mm, 15x15 cm : 0.25 mm/0.3 
mm, SCAN TIME for Panorama : 10.1 sec and SCAN TIME for 
CBCT: 5.9 sec, 9 sec, GRAY SCALE of 14 bit, TUBE VOLTAGE/ 
CURRENT 50-100 kVp (1 kV step)/4-16 mA (0.1 mA step) Vatech 
Green CT is an ultra-low X-ray dose.

Planmeca Romexis® software release 4.6.0.R utilised
Bucco-lingual dimension with a slice thickness of 0.9 mm, and 

length of 30 mm employed for all the cases. In immediately and 4 
months after extraction CBCT, the height measurement was recorded 
from the top of the socket (crestal bone) till the end of the cancellous 
bone while the width recorded from the buccal cortical plate to the 
lingual cortical plate (Figure 7). Only the bone density measurements 
were undertaken at the 4 months post extraction CBCT at the region 
of a newly formed woven bone at cortical bone (Figure 8). The CBCT 
tool to detect mineral, which is the densest component in bone tissue, 
and provide a Hounsfield units, as the measures.

Statistical analysis
The values were presented as mean and Standard Deviation (SD). 

Group Statistics Difference

Groups Mean of the ounsfield unit Std. Dev Std. Error Mean Std. Error CI Lower CI Upper t P

Density
Control 360.81 109.5 34.63

-128.8 56.83 -248.77 -8.83 -2.27 .04*
Laser 489.61 142.5 45.06

Table 3: Comparison of CBCT bone density values between control and laser groups (Independent t test) 4 months post- operatively shows a statistical significant 
differences in the laser group.

Std. Dev: Standard Deviation, Std. Error: Standard Error, 95% Confidence Interval of the Difference= 95%, Lowe: Lower Jaw, Upper: Upper Jaw, C.I: Significance 
level p<0.05, *significant

Group Statistics Difference

Groups Mean of the ounsfield unit Std. Dev Std. Error Mean Std. Error CI Lower CI Upper t P

Newly Formed bone
Control 1.48 0.25 0.08

-0.15 0.11 -0.37 0.07 -1.43 .17*
Laser 1.63 0.22 0.07

Table 4: Comparison of CBCT newly formed bone (mm) values between control and laser groups 4 months post-operatively (Independent t test) shows a statistical 
significance differences in the laser group.

Std. Dev: Standard Deviation, Std. Error: Standard Error, 95% Confidence Interval of the Difference: 95% C.I., Significance level p<0.05, *significant.

Figure 7: Illustrates the bone height, immediately after treatment. the height 
measurement was done from the top of the socket at the alveolar crest 
bone till the end of the cancellous bone, whilst the width measurement was 
measured from the buccal cortical plate to the lingual cortical plate. The red 
arrows represent the reference points of measurements.

Figure 8: Shows the CBCT images of the bone height, bone density and 
newly formed bone four months postoperatively.
The CBCT measurements of the bone height was calculated from the top of 
cortical bone till the end of the cancellous bone, whilst the width measurement 
was calculated at reference point from the buccal cortical plate to the lingual 
cortical plate, which were the same reference points that were used in the 
immediately after extraction CBCT. Only the bone density measurements 
were noted at four months postoperatively.
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The data were explored for normality, using Kolmogorov-Smirnov 
test of normality. The results of Kolmogorov-Smirnov test indicated 
that the height, width, density and newly formed bone data were 
normally distributed (parametric data). So, independent t test was 
used to compare between the groups, while the paired t test was used 
to examine the effect of time within the same group. The data that 
are related to percent change in bone and height were not normally 
distributed (non-parametric data). So, Mann Whitney U test was used 
to compare between groups. The significance level (Statistical power) 
was set at p≤0.05. Statistical analysis was performed with SPSS 19.0 
(Statistical Package for Scientific Studies, SPSS, Inc.) for Windows.

Results
The results showed a higher mean value of bone density (498.61 ± 

142.5) recorded 4 months post-operatively in the laser group (Figures 
7 & 8). Independent t test revealed that this difference was statistically 
significant (P=0.04) (Table 3 and Figure 9). With reference to the 
newly matured formed bone at 4 months post treatment, the CBCT 
showed a higher mean value (1.63 ± 0.22) recorded in  the laser group 
(Figures 6, 7). Independent t test revealed that this difference was 
statistically significant (P=0.17) (Table 4, Figure 10). However, our 
study’s results did not show any statistically significant increase in 
the width and height of the extraction sockets on CBCT in the laser 
group 4 months post-operatively in comparison to the control group 
at P=0.98 and P=0.719 respectively (Tables 5,6,7).

Discussion
The rationale for extraction socket preservation is to reduce the 

loss of alveolar bone to acceptable levels [6]. Bone regeneration in 
the field of dentistry and oral and maxillofacial surgery has become 
the challenge among most clinicians. Phototherapy can add value in 
accelerating the bone healing. Santinoni et al. 2017 systematic review 
concluded that LLLT effects on bony density increase in surgical 

defects was recorded. However, lack of quality studies to support 
the effect of 980nm towards bone repair was related to heterogeneity 
of the laser parameter protocols [25]. Moreover, several studies 
investigated the effect of LLLT on the initial stage of bone regeneration 
after tooth extraction (30-45 days) but complete osteogenesis was 
unconfirmed [26,27]. Garcia et al. 2014 [26] study showed a newly 
formed immature bone occupied more than two-thirds of the surgical 
wound after 30 days in the laser group. The centre of the bone defect 
was filled with connective tissue, which was evaluated via panoramic 
view (early bone formation). Furthermore, Romão et al. 2015 human 
study [27] evaluated the effect of 808 nm on human alveolar bone, 
using micro-computed tomography. An increase in the bone density 
(P < 0.0001) in the lased sockets noted 40 days after the extraction. 
This represents initial stages of osteogenesis, but by no means it 
signifies the completion of the bone regeneration process [27], while 
Kucerova et al. 2000, reported statistically insignificant changes in the 
bone density by comparing data collected immediately and 6 months 
after extraction. As there was no measurement of the bone healing in 
the interval period between these two-time events, it was inconclusive 
to report whether laser therapy can induce similar bone density prior 
to this [28]. Beresescu et al. 2015 histological study suggested that in 
6 months, there was an evidence of a newly bone formation in the 
defects treated with LLLT of 618nm, which indicates the possibility of 
more rapid wound closure and subsequent healing [29]. In the context 
of the effect of LLLT in improving the periodontal parameters, Pejčić 
et al. 2010 demonstrated the beneficial effect of LLLT on patients with 
periodontal diseases, as significant improvements in the periodontal 
parameters after 6 months noted [30]. Therefore, our work, for the 
first time, has shed a light on this inconclusive outcome. A statistically 
significant increase in bone density and newly formed bone observed 
in the laser group in comparison to the control after 4 months 
(remodeling stage) (Figure  3) can bridge the current gap in literature.

Aoki et al. 2008 study showed the effect HLLT on the ablation 

Groups
Groups Difference

Mean Std. Dev Std. Error Mean Std. Dev Std. Error CI lower CI upper t p

Control Immediately 7.71 0.75 0.24 1.63 0.89 0.28 0.99 2.26 5.77 .00*

  After 4 months 6.09 0.9 0.28              

Laser Immediately 7.87 0.77 0.24 1.69 0.72 0.23 1.18 2.21 7.44 .00*

  After 4 months 6.18 0.9 0.28              

Table 5: Comparison of CBCT bone width (mm) values (paired t test) between the control and laser group, 4 months post treatment: it shows a statistically significance 
differences, immediately and 4 months post-treatment.

Std. Dev: Standard Deviation, Std Error: Standard Error, 95% Confidence Interval of the Difference: C.I., Lower: Lower Jaw, Upper: Upper Jaw, Significance level 
p<0.05 *significant

Group Statistics Difference

Groups Mean Std. Dev Std. Error Mean Std. Error
CI CI

t P
Lower Upper

Immediately Control 7.71 0.75 0.24            

After extraction Laser 7.87 0.77 0.24 -0.16 0.34 -0.87 0.56 -0.47 .65ns

After 4 Control 6.09 0.9 0.28            

Months Laser 6.18 0.9 0.28 -0.09 0.4 -0.93 0.75 -0.23 .82ns

Table 6: Comparison of CBCT bone width (mm) between control and laser group (Independent t test), showing no statistical significance differences immediately and 
4 months post-treatment.

Std. Dev: Standard Deviation, Std. Error: Standard Error, t: Independent t test, Lower: Lower Jaw, upper: Upper Jaw. 95% Confidence Interval of the Difference: C.I. 
Significance level p<0.05, ns: non-significant
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of the periodontally diseased tissues, which was partly, had a 
simultaneous PBM effect on the surrounding tissues. In periodontal 
pocket therapy, laser can assist not only in ablating the diseased 
tissues but also in bone healing [31]. This modality can be utilized 
more effectively, as an adjunctive tool to the current mechanical 
therapy. Furthermore, Sella et al. 2015 [32] utilised diode 808 nm 
in a randomised control trail (in- vivo animal) study, to evaluate 
the effect of PBM on newly formed bone over period of 8, 13, and 
18 days. The results showed a statistically significance of P < 0.001 
of a newly formed bone at 18 days in comparison to the control 
group (early stage of bone healing). However, there was no record 
of late stage of bone healing, in order to demonstrate the complete 
osteogenesis [32]. Surprisingly, Mohammed et al. 2015 in-vivo animal 
study [33] utilised 632.8 nm and 905 nm to induce biomodulatory 
effect on bone regeneration. The infrared laser showed an evidence 
of more bone repair. However, there was no difference between the 
two wavelengths after 45 days post-treatment [33]. It is important 
to mention that our work coincided with Deppe et al. 2001 animal 
study’s results showed that the re-established bone-to-implant 
contact was significantly greater in the irradiated group with carbon 
dioxide laser than in the conventionally treated group, which assessed 
radiographically 6 months after extraction. It is important to mention 
that the former study utilised 2.5 W in CW, which had no thermal 
effect on the implant surface and induced bone healing [34]. Mirdan 
et al. 2012 animal study observed extraction socket coagulation 
when 980nm irradiation utilised at power output setting of 0.86 W 
[35]. However, in our study we utilised 2W, taking in account the 
scattering phenomena, the wavelength, and the distance between the 

Group Statistics Difference

Groups Mean Std. Dev Std. Error Mean Std. Error
CI CI

P
Lower Upper

Control 0.97 3.82 1.21          

Laser 0.59 4.27 1.35 0.38 1.81 -3.43 4.19 .84ns

Table 7: Comparison of CBCT bone height (%) between the control and laser 
groups, showing no statistical significance differences (Mann Whitney U test).

Std. Dev: Standard Deviation, Std Error: Standard Error, 95% Confidence Interval 
of the Difference= C.I., Significance level p<0.05, ns=non-significant.

Figure 9: Shows the mean values of CBCT newly formed bone in the control 
and laser groups.

laser beam and the target.

Vuylsteke et al. 2009 in-vivo animal study showed at range of 940 
nm - 980nm wavelengths when the scattering and the absorption 
coefficients were approximately 0.6 - 0.64 mm-1 and 0.25 - 0.28 
mm-1  in blood respectively [36]. These figures confirmed that the 
clotting process in the current study achieved due to the absorption 
phenomena. In addition, the scattering factor limited the laser photo-
thermal effect without to be conserved on the clot formation only, 
leaving the normal surrounding bone unaffected but instead its 
healing may be stimulated by the remaining scattered light from the 
incident laser [20]. Furthermore, Ohshiro et al. 1996 demonstrated 
the effect of the surgical laser on tissue with the zones of thermally 
dependent reactions from high temperature at certain impact point 
to a little heat in the deeper layers [18]. This justifies our chosen 
power output, which stimulated a newly formed bone without any 
heat adverse effects. Moreover, the photothermal effect of 980nm 
at 2W accelerated the clotting process without any impact on the 
function of aggregated platelets. This confirms that first stage clotting 
temperature maintained < 42°C, which is safe [37]. This validates 
that the heat production of HLLT was not readily transmitted to 
the alveolar bone of the extraction socket. Moreover, Eriksson et al. 
1984 examined the effect of defined temperature rise on bone healing 
in animal experimental study, which concluded that no adverse 
effect if the temperature maintained < 44°C for 1 minute [38]. Leja 
et al. 2013 study investigated the initiated and uninitiated tips and 
associated thermal effects on tissue regeneration. The findings related 
to the 980nm absorption affinity to water, which was approximately 
35%, in comparison to 810nm and 1064nm, which was 3% and 15% 
respectively. The 980nm surgical incision is more optically than 
thermally, as its photonic energy is absorbed versus the thermal effect 
generated by other wavelengths [39]. Continuous movement of the 
laser tip can dissipate some of the heat. Therefore, spiral movement at 
speed of 2mm/second implemented in our study.

Romanos et al. 2019 assessed the photothermal effect of 980nm 
defocused initiated versus uninitiated tip, in infra-bony defect of 
dental implant for decontamination purposes. The results showed 
that blue-initiated tip had the highest temperature increase (22.4°C), 

Figure 10: Shows the mean values of CBCT bone density in the control and 
laser groups.
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followed by cork (18.8°C) and uninitiated tip (17.3°C). The critical 
threshold at the coronal portion of 980 nm laser tip reached in 11.5, 
8.79, and 6.46 seconds for the blue paper, cork, and uninitiated tips 
respectively [40]. Hudson et al. 2013 study [41] showed that 980nm 
penetration depth was approximately 2.2 cm, which sufficient 
to stimulate bone healing. Furthermore, Wang et al. 1995 [42] 
demonstrated that both the absorption and the scattering phenomena 
were significantly less, as the wavelength gets longer. Subsequently, 
they have a deeper penetration depth. Our work exhibited that 980nm 
HLLT penetration depth was satisfactory to stimulate bone.

It is impossible to establish a comparison between the present 
study and any previous reports, due to the lack of similar reported 
experimental studies. So, we can assume that the bone healing was due 
to a combined effect of 980nm HLLT and LLLT and late osteogenesis 
shown after 4 months. Finally, this concept can be considered as a 
preventive modality prior to orthodontic tooth movement, to avert 
the possibility of bone resorption and dehiscence [22]. This is the 
current school of thought among the orthodontic researchers.

Conclusion and Future Perspective
Based on the results obtained and according to the methodology 

employed in the current study, 980nm beam profile zones has proven 
to accelerate the clotting mechanism, through the photocoagulation 
phenomenon, and increase the bone density and the newly 
formed bone in an extracted socket, through the concept of HLLT 
inducing PBM effect. This is a useful tool in socket preservation 
and bony defects related to various metabolic disorders. Within 
the limitation of this study, The author suggest further comparative 
split mouth randomized controlled trial studies with large data, 
required to reinforce standarisation of our laser treatment protocol 
in socket preservation application. Ultimately, would contribute in 
conforming our laser treatment protocol for this novel approach in 
socket preservation.
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