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Abstract:   Purpose: The study was conducted to evaluate the crestal bone loss, and the buccal plate 
thickness (BPT) around dental implants as influenced by diode laser versus PRF using (CBCT) Cone 
Beam Computed Tomography, in implant supported over denture. Material and method: 24 
completely edentulous patient except for the lower first premolars were selected and received lower 
implant supported over denture. The patients were randomly and equally divided into two groups, 
where group (A) subjected to PRF before implant insertion and group (B) subjected to low level laser 
treatment LLLT immediately after implant insertion, then after 3rd, 7th, 15th days from implantation. 
Using CBCT, both the crestal bone loss and buccal plate thickness were measured at the time of 
implantation, and 9 months after implant insertion. Results: The crestal bone loss differences between 
the two-time intervals were tested at (P- value ≤ 0.001). The two groups (A&B) were equal at baseline 
(10±0.00 mm), and both groups showed significant bone loss at 9 months, where group (A) was 
(8.74±0.12 mm) and (8.05±0.53) for group (B). Comparing the two groups at 9 months, revealed 
statistically significant increase for group (B) in crestal bone loss as it achieved the highest percentage 
of bone loss. Conclusion: According to the present study, it could be concluded that, both techniques 
LLLT and PRF are successful and the PRF showed better results comparing with LLLT regarding crestal 
bone loss and buccal plate thickness around dental implants 
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Introduction 
The condition of complete edentulism is a serious problem especially when neglected for a long time, it could 

lead to advanced bone resorption, poor mastication and physical impairment. Implant-supported overdentures 

was provided to be a successful rehabilitation modality for completely edentulous patients, particularly those 

with severely resorbed mandibular arch, since the patients can experience issues using conventional denture. 

It has been proven that, the implant-supported overdenture can enhance speech, masticatory function, diet, 

comfort, and generally patient satisfaction (1-4). 

The biotechnical process of osseointegration is the back-bone of osseo-integrated implants. Numerous 

strategies have been proposed to reduce the marginal bone loss, enhance and accelerate healing in endosseous 

implants, but the majority of these measurements focus on implant surface features, which are under the 

manufacturer's control (5). 

Recently, Guided Bone Regeneration (GBR) has been developed and it was found to be efficient with the cases 

of insufficient alveolar bone height or width. Guided Bone Regeneration is a successful therapeutic modality 

that is used to obtain bone regeneration, which have been quickly evolved ever since dental implants were 

introduced as an effective method to anchor the dental prosthesis to the alveolar bone. It is among the methods 

that has been thoroughly documented for hard tissue regeneration, either before or during implant 

implantation. (6-8). 

The centrifugation of human venous blood can be used to separate the platelet concentrate, which contains 

platelet-rich fibrin (PRF). PRF is widely used as a biological scaffold in medical and dental fields for post-

operative rehabilitation, healing, and tissue regeneration. The platelet rich fibrin preparations were stated to 

encourage artificial wound closure (9). 

Earlier clinical studies showed that, PRF influences soft and hard-tissue regeneration. The PRF local application 

has proven to improve tissue regeneration of critical sized bony defects and enhances bone regeneration in 

experimental animals. The results of the studies and researches suggested the use of the PRF alone or with 

other materials as a biological scaffold (10-13). 

There are two main applications of laser in the field of dentistry, at surgery or as a bio-stimulant. Bio-

stimulation is the process of stimulation to the healing and tissue regeneration processes. The LLLT is the type 

of laser that is used for this purpose (14). 

In the medical field, laser light irradiation has been utilized and has demonstrated stimulatory effects on 

collagen synthesis, fibroblast proliferation, and wound healing. The low level laser treatment, has been 

proposed as a way to enhance and quicken the healing process of the bony tissues. The synthesis of adenosine 

triphosphate and the mitochondrial respiration has shown to increase using LLLT. Additionally, the bone 

irradiation, primarily using the infrared wavelengths, exhibits better proliferation for the osteoblast, 

deposition of the collagen, and new bone formation comparing with the non-irradiated bone. (15,16). 

The successful rate of the dental implant is influenced directly through the amount of initial resorption of the 

bone at the implant/ bone interface. Reducing the loss of crestal bone around the implant has been a constant 

goal. The impact of low-level laser treatment on the interface between the implant and the bone is still unclear. 
(17) 

The survival rate and excellent prognosis of the dental implant relies on the bone changes around osseo-

integrated implant. Thus, the present study was performed to compare the effect of LLLT versus PRF 

application on the buccal plate thickness and crestal bone loss around mandibular implant-supported 

overdenture. 

MATERIAL & METHODS 

Study design 

The current study represented a randomized clinical trial, and 24 patients were chosen from  The Outpatient 

Clinic of Periodontology Department, Faculty of Dental Medicine, Al-Azhar University from January 2022 to 

October 2022. Prior to participation, all the patients received full information about the procedures and had 

signed a written consent.  
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Sample size: 

The calculation of the sample size was computed using the version 3.1.9.7. of G*Power software, and 24 samples 

were found to be sufficient to identify a mean effect size of 0.35 with (1-β=0.90) power, at p ≤ 0.05, to detect 

the difference between the two study groups (Laser and PRF). The calculation of the sample size revealed that, 

there was a 90% chance null hypothesis rejection of no significant effect of the interaction with12 patients in 

each group. 

Patient’s criteria: 

The Ethics Committee of Faculty of Dental Medicine for Girls (Girl’s branch) had approved the study design, 

and was given the following code REC 15-074. PICOS criteria: PICOS (Patients, Intervention, Comparison, 

Outcome, and Study Design) criteria for this research was as follows: Patient (P): Completely edentulous 

patients except for lower first premolars indicated for extraction. There was no gender exception.  Intervention 

(I): Use platelet-rich fibrin (PRF) factors during implant placement. Comparison (C): Application of LLLT as bio-

stimulation. Outcome (O): Primary outcomes: Changes of Buccal plate thickness (BPT) and Marginal bone loss 

(MBL). 

All the patients were selected to be completely edentulous except for lower first premolar bilaterally, which 

required extraction, their age ranged between 55-65 years, with well-developed ridge, free from any signs or 

symptoms of temporomandibular disorders and/ or neuromuscular diseases, all the patients were chosen to 

have class I Angle classification. 

The patients with cancer, history of radiation or chemotherapy for cancer in the past five years, psychiatric 

disorders, uncontrolled diabetes, and former or current smokers were excluded. 

Patient grouping 

At the time of the operation, computer-generated tables were used to randomly allocate eligible patients into 

one of two groups as follows: group (A) 12 patients who received PRF and group (B): 12 patients who received 

laser application, immediately after dental implant insertion (zero) then, 3sessions of LLLT application on the 

3rd, 7th, and 15th days of implantation from the buccal mucosal side.   

Radiographic evaluation  

The medical and dental histories were taken from each patient, the oral examination was done and the 

radiographic evaluation using CBCT was performed using (Planmecca Viso G7, Imaging Sciences, Finland). The 

bone quality, width, and height around the premolars were checked using CBCT. 

A- Phase one surgery: 

1- PRF preparation for group (A): 

  Ten milliliter of intra-venous blood samples were obtained and placed in two plastic tubes coated with 

glass, without adding of anticoagulant.  The tubes were once centrifuged for ten minutes at 3000 rpm.  By the 

end of the procedure, 3 layers were performed: The base RBC layer, the middle Fibrin clot layer (PRF), and the 

upper serum layer Platelet-Rich Plasma. (18) Using tissue forceps, the clot of plasma rich fibrin was removed 

from the tube and remain in a sterile cup for about ten minutes to allow the proper serum to be released. 

2-Teeth extraction: 

The patient underwent mouth rinse, for one-minute using 0.20% chlorhexidine gluconate (Kahira 

Pharmaceutica and Chemical Industries Company, Cairo, Egypt) once before extraction. The lower first 

premolars were extracted a traumatically using a proteome under local anesthesia using 2% lignocaine with 

1:80,000 adrenaline concentration to provide vasoconstriction. Curettage and irrigation using saline and warm 

Betadine were performed to remove any apical granulation tissues. Using a periodontal probe, the thickness 

and height for the bone plate buccally and lingually were clinically inspected. 

3- Osteotomy preparation and implant insertion:  

The site for the implant was prepared, using sequential drills of the surgical kit, to the required dimensions, 

with (2000 rpm) low speed, under copious normal saline irrigation. The surgical procedures were carried out 

by the same operator, using the same type and size of implant to all the patient of the two groups (A&B). 
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a- For group (A): Between 2 glass slides, the PRF clot with RBCs thin layer, was thinning until it became a 

membrane then it was applied to the buccal plate prior to implant insertion. Tapered, self-tapping, screw-vent 

titanium dental implants with the same dimensions were selected to all patients. The manual ratchet torque 

handle was used, to insert the implant (Neobiotech, Co., Seoul, Korea), till the whole length was covered with 

bone, then punch was closed using an interrupted non-resorbable suture. 

b-For group (B): Each patient was exposed to four applications of LLLT bilaterally. The semiconductor diode 

laser (AMD Picasso, Indianapolis, IN 46240, United States.) with 0.5W power and 810nm. wavelength was used, 

at the site of the implant, as shown in Figure (1) 

Laser irradiation was applied to buccal plate intra-osteotome immediately after implant insertion, it was 

applied for 40s, using power density 0.5 MW, laser diameter: 1 cm2, beam shape was around in a continuous 

mode bio-stimulation. Then, each subject received 3 sessions of LLLT on the 3rd, 7th, and 15th days of 

implantation from the buccal mucosal side (19).  

 
Figure (1): low level laser application. 

Removable prosthesis construction: 

 After a month of healing period, complete denture was fabricated, where preliminary impressions 

were made for the maxillary and mandibular arches using alginate impression material (Cavex Impression, 

Netherlands) which was poured to obtain the study cast. The secondary impression for upper and lower arches 

was performed using medium body rubber base impression material (Zeta Plus Impression Material, Italy) 

with a custom-made tray. The record base was fabricated over the final cast from cold cured acrylic resin 

(Acrostone for Manufacturing and Import Compony, Cairo, Egy.), where the centric relation was obtained with 

wax wafer technique.  

 Anatomical acrylic teeth (Acrostone for Manufacturing and Import Compony, Cairo, Egy.) were set up 

in a bilateral balanced occlusal scheme. Try-in for the waxed denture was performed. The dentures were 

processed into heat-cured PMMA (Acrostone for Manufacturing and Import Compony, Cairo, Egy.) and checked 

intraorally. The denture fitting surface was relieved over the implant position to avoid pressure over the 

implant before attachment applications. Instructions were given to the patient for the use and maintenance.  

B- Phase two surgery:  

After 3 months following implant insertion, a punch out was created, and the cover screws were removed and 

the ball abutments were applied. 

Removable prosthesis application: 

Patients were recalled by the end of the 3rd month following implant insertion, to receive the attachments 

(Neobiotech, Co., Seoul, Korea). The ball abutments of 2mm in length and 3.5mm wide, were tightened by hand 

torque. The spacers were applied over the ball abutments, housings were placed over the abutments and the 

seat for each housing was prepared in the lower denture-fitting surface. The escape holes were created from 

the lingual aspect of the lower denture to provide escape area for the excess material. Autopolymerized resin 

(Acrostone for Manufacturing and Import Compony, Cairo, Egy.) was prepared and placed in the prepared holes 

then, the denture was secured at its position. Following complete setting of the resin, the spacer was discarded, 

the denture was then finished and polished as shown in Figure (2). 
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Figure (2): Application of ball and socket attachment to the lower denture. 

Treatment Outcomes 

Radiographic evaluation was performed for each subject after implant placement at baseline (T0), and after 9 

months from implant insertion (T1) to measure Marginal Bone loss (MBL), and buccal plate thickness (BPT). 

Measuring the Marginal bone loss 

Navigation was done on the multiplanar screen, until the sagittal cut and reformatted panorama displayed the 

implant's correct view. The tools of the software were used to draw a line on the buccal, lingual, mesial, and 

distal forms, from the apical edge of the implant to the alveolar crest  

Measuring the buccal bone thickness 

Measurements of the buccal bone (in millimeters) were taken starting at the implant's radius, which represents 

the point where the implant and bone meet. The thickness of the buccal bone was measured for 5 mm along an 

axis that extended from the implant's neck (M0) towards the apical border (M5) (20) as shown in Figure (3). 

  
Figure (3): Measurements for buccal plate thickness (a): for group (A), (b)for group (B). 

RESULT 

Statistical analysis 

The SPSS statistical program has been used to gather, edit, code, and enter data (version 25, IBM Co. USA).  The 

quantitative data were introduced as mean, standard deviations, and ranges once their distribution was 

determined to be parametrized. Statistical analysis for results was carried out using Kruskal-Wallis then 

pairwise comparisons using (Mann-Whitney Test) between groups. The following equation was used to 

calculate the percentage of change: 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑐ℎ𝑎𝑛𝑔𝑒 (%) =  
𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 𝑣𝑎𝑙𝑢𝑒 − 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑎𝑓𝑡𝑒𝑟 𝑡𝑖𝑚𝑒 𝑡

𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 𝑣𝑎𝑙𝑢𝑒
 

After time t, the baseline value changed to a higher value, as indicated by the percentage change's negative 

value, whereas the baseline value changed to a lower value, as indicated by the percentage change's positive 

value (t). The p-value was statistically significant for P ≥ 0.05 (95% significance level). The data normality was 

tested by Shapiro-Wilk test.  

a b 
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I-Marginal Bone Loss 

 The variation in MBL between the two-time intervals was evaluated at (P- value ≤ 0.001). The two 

groups showed equal results at the baseline (10±0.00) and both of them showed significant bone loss at 9 

months, where group (A) and group (B) measurements were (8.74±0.12 mm) and (8.05±0.53) respectively.  

While comparison of the two groups was carried out at 9 months, there was a statistically significant increase 

in MBL for group (B) as it attained the highest percentage of bone loss as listed in Table (1). 

II-Buccal plate thickness 

The mean of the buccal plate thickness (BPT) in group (A) was (1.70±0.15 mm) in the baseline then decreased 

to (1.59±0.16 mm) after 9 months, and the percentage of change showed to be 6.5%. The difference in buccal 

plate thickness between the two-time intervals (P- value > 0.05) was not significant statistically. The mean of 

BPT for group (B) was (1.84±0.94 mm) in baseline then decreased to (1.42±0.85 mm) after 9 months, showing 

a percentage of change of 22.8%. while there was a highly statistically significant difference in buccal plate 

thickness between the two-time intervals at (P- value ≤ 0.001). Comparing of the BPT readings for both groups 

(A&B) at nine months there was a statistically significant decrease in group (B) (1.42±0.85) than group (A) 

(1.59±0.16) at (P- value ≤ 0.019) 

Table (1): Mean ±SD of marginal bone, Bone Density, and Buccal plate thickness loss for both groups at different 

time intervals. 

Group Baseline 9 Months P-Value* Percentage of change 

Marginal Bone Loss 

Group (A) 10±0.00 8.74±0.12 0.000HS 12.6 % 

Group (B) 10±0.00 8.05±0.53 0.000HS 19.5 % 

P- Value**  0.000HS  0.000HS 

Buccal plate thickness 

Group (A) 1.70±0.15 1.59±0.16 0.160NS 6.5 % 

Group (B) 1.84±0.94 1.42±0.85 0.000HS 22.8 % 

P- Value** 0.059NS 0.019S  0.023S 

* P value for intra-group comparisons (Baseline Vs. 9 months), and conceded statistically significant if P ≤.05. 

 ** P-value for inter-group comparison (Kruskal-Wallis test). 
(S) statistically significant at P ≤ 0.05 – (HS) highly significant P-value ≤ 0.001  
(NS) Non-significant P-value > 0.05. 

DISCUSSION 

Completely edentulous patients with conventional dentures frequently complain about lower denture reduced 

retention, stability and fitting to the denture foundation tissues. The issue of bone resorption that arises after 

tooth extraction has a direct impact over the future implant placement, prosthetic application and the esthetics. 
(21,22)  

However, the implant's success and prognosis can be enhanced using appropriate stimuli, such as LLLT and 

PRF as their application proven to enhance osseointergration and diminish the bone resorption (23). 

The diode laser is a low-level laser type used to promote ossification as it was found to possess greater tissue 

transmission efficiency compared to other laser systems. Previous studies revealed that, the differences 

between LLLT and conventional implants were unsignificant according to Bajaj et, al. However, the LLLT was 

applied at the site of the implant for group (B) in the current study, as it was proven to be a non-invasive 

technique which encourage collagen synthesis, promote the ATP production, growth factors release, 

lymphocyte, macrophage, fibroblast and other cytokines. Furthermore, the LLLT enhances microcirculation, 

which subsequently reduces post operative edema and discomfort (24-27). 
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Additionally, LLLT was proven to increase bone formation, it was stated that, laser application in immediately 

loaded implants, increases the bone density and preserves the supporting alveolar ridge, comparing with 

implants without laser application (24, 28, 29). 

It was found that, the PRF was easily handled and get from patient’s venous blood centrifugation, also it is 

perfect in the healing process, reducing post-operative pain, promote healing, and preventing bone loss, and 

stimulate new bone formation (30-34) 

Bony changes at the implant/bone surface are of great consideration in predicting the success, prognosis and 

the survival of the implant so, the main goal for the operator is to provide the least amount of bony loss around 

the implant. (35)  It was found that, the 1st three months after teeth extraction are critical, and the highest rate of 

bone resorption occurs at the 1st three months, while the pattern for the resorption of the bone was found to 

occurs in both directions apicocoronally and buccolingually (36)   

The buccal plate thickness morphological evaluation, is of great interest to the implantologist before implant 

placement and also during the follow-up sessions to predict the treatment reliability. The CBCT has been used 

successfully to evaluate the buccal bone dimensions and changes prior to and following implant insertion. (37-

40) The current study used the CBCT for periodic evaluation of the marginal bone loss and BPT at baseline and 

after 9 months of implant insertion. 

Bone resorption mostly occurs in the first year following prosthesis installation, and significantly declines in 

subsequent years. By the end of the 1st year, the average alveolar bone resorption was reported to be between 

1.2 and 2.0 mm, and then 0.1 mm yearly after that. (41) According to the current study, comparing the marginal 

bone loss for groups (A&B) after 9 months, group (B) experienced statistically significant increase in the 

marginal bone loss. The two groups(A&B) showed varying degrees of marginal bone loss about 1.95 ± 0.07mm 

for group (B) and 1.26, ± 0.16mm for group (A). 

These finding could be a result of bone osteotomy, the healing process, reorganization and remodeling of the 

tissues following surgical trauma to the bone and periosteum. It also might be considered an immediate 

reaction following the prosthesis loading. The concentration of the applied forces on the crestal bone instead 

of forces distribution along the whole bone/implant surface, may be the reason for crestal bone loss (42). Oh et, 

al., claimed that secondary factors may be the reasons for early bone loss around the implants, including the 

surgical and mechanical trauma which may happen at the time of implant placement, or through occlusal forces, 

collar design and micromovements of the implant. (43) 

The evaluation of BPT according to the current study showed that, for the group (A) the readings were 

(1.70±0.15 mm) at the baseline readings, then decreased to (1.59±0.16 mm) after 9 months. The difference in 

buccal plate thickness between the two times intervals was not statistically significant. While the BPT for the 

group (B) was (1.84±0.94 mm) at the baseline readings, then reduced to (1.42±0.85 mm) after 9 months, the 

difference in buccal plate thickness between the two times intervals was statistically highly significant. By 

comparing the BPT of both groups (A&B) at 9 months, there was a statistically significant reduction in group 

(B) than in group (A). 

Unfortunately, there is a lack of researches evaluating the possible changes of the buccal plate thickness with 

dental implants (44). Our results showed to be in agreement with Cortese A et al. as they reported that, the 

modified split crest technique, that used in combination with platelet rich fibrin approved to be safe, 

dependable, and improved the therapeutic result, for the subjects with deficient horizontal bone, comparing 

with conventional techniques through preservation of the alveolar height. (45) 

According to the classic criteria defining the success of dental implants which allowed bone loss for about 1-

1.5mm. during the 1st year following implant loading and less than 0.2 mm annually after that, thereafter both 

techniques are considered successful and PRF showed promising results compared with LLLT.  

CONCLUSION 

According to the present study, it could be concluded that, both techniques LLLT and PRF are successful and 

the PRF showed better results comparing with LLLT regarding crestal bone loss and buccal plate thickness 
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around dental implants. However, additional studies are required on this topic, with a bigger sample size and 

longer follow-up periods. 
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