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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Implant stability is the major important 

requirement for the progress of a dental implant in the bone 
bed before loading the dental implant without clinical micro 
motion of the macula. Advance platelet rich fibrin (A-PRF) 
can be considered a “tissue engineering marvel” due to the 
typical properties of an osteo promoting matrix that improve 
the sustained release of growth factors that modulate and 
support osteoblast proliferation, migration, and adhesion, and 
at the same time regulates the production of collagen proteins. 
Low level laser therapy (LLLT) biostimulation increases blood 
circulation, promotes the revitalization process, reduces the risk 
of infection, improves metabolic activity, and accelerates the 
healing of damaged tissues.

Aim of the study: This study aimed to assess the effect of 
Advance platelet rich fibrin (A- prf) with low level laser therapy 
biostimulation (LLL Biostimulation) on implant stability.

Materials and Methods: Four healthy male sheep were 
randomly divided into 2 groups (two in each group).Group 1 
(control), at of which ten implants were placed on one side of 
the tibia and ten dental implants on the other side of the tibia 
with no additions for a total of 10 implants and Group 2 (study) 
where ten implants were placed on one side and ten dental 
implants on the other side of the tibia augmented with Advanced 
Platelet Rich Fibrin Membrane and LLLT Bio stimulation. 
Primary and secondary dental implant stability were recorded 
by radiofrequency evaluation using Osstell device immediately 
after placement, four and eight weeks postoperatively. 

Results: The results of the current study showed no significant 
difference between control and study group in implant stability 
at baseline (day of surgery) but after four and eight weeks there 
was a significant difference between the control group and the 
study group.

Conclusion: Advance platelet rich fibrin (A- prf) with low 
level laser therapy biostimulation (LLL Biostimulation) plays a 
role in new bone formation and enhance implant stability.

Key words. Advanced platelet rich fibrin, implant stability, 
laser biostimulation.
Introduction.

The major important requirement for the progress of a dental 
implant is to achieve and maintain maximum stability in the 
bone bed before loading the dental implant. Two kinds of 
dental implant stability can be observed and measured: primary 
stability and secondary stability. The primary stability of the 
dental implant results from the mechanical connection of the 
dental implant to the surrounding cortical bone while secondary 
stability can be organized at various time intervals after peri-
implant bone remodeling [1]. Resonance frequency analysis 

(RFA) is the primary clinical quantitative method employed for 
non-invasively assessing dental implant stability at various time 
intervals. This technique was initially established by Meredith 
in 1996 through an animal study, The user's text is too short to 
be rewritten academically [2]. The RFA technique assesses the 
depth of anchorage of the implant in the bone, the height of the 
marginal bone and the stiffness of the bone implant fixation [3-
5]. RFA measurements determined by Resonance Frequency, 
a graph of the amplitude and frequency of the activated Smart 
Pin. The Implant Stability Quotient (ISQ) is a numerical scale 
ranging from 1 to 100 that is used to assess the stability of dental 
implants. An increase in the ISQ grade is directly correlated 
with higher levels of implant stability, an ISQ grade of 55 or 
less is assumed here There is too much lateral movement of the 
and the implant construct needs to better connect to the implant 
to achieve secondary stability prior to loading [6]. and if the ISQ 
score is initially low and does not elevate over time, the implant 
is impractical and must be removed [7]. 

Platelet Rich Fibrin (PRF) is a second-generation platelet 
concentrate, a natural fibrin matrix design by Choukron et al. 
in 2001 for specific use in oral and maxillofacial surgery [8]. 
Choukron platelet-rich fibrin concentrate (PRF) is defined as an 
autologous biomaterial rich in platelets, leukocytes, and fibrin 
[8-12]. Physicians use (PRF) to produce a naturally occurring 
concentration of autologous growth factors used in numerous 
medical applications to aid in hard and soft tissue regeneration. 
Several protocols for preparation of PRF are available based on 
the centrifugation cycle and one of which is Advanced Platelet 
Rich Fibrin. In this protocol, blood samples are gathered. The 
samples were placed in 10 mL dry glass tubes or glass-coated 
plastic tubes without anticoagulant and afterwards subjected to 
gentle centrifugation at 1500 rpm for a duration of 14 minutes [13]. 

The word laser is short for “light amplification through 
stimulated emission of radiation” [14]. The laser apparatus 
produces energy in the form of a coherent beam of light that 
interacts with the specific tissue of interest, resulting in an 
optimal outcome. The light emitted by the resultant beam 
exhibits several distinctive characteristics that distinguish 
it from conventional flashlight illumination. Therefore, it 
possesses distinctive characteristics that are characterized 
by monochromaticity, coherence, and collimation [15,16]. 
The diode lasers most frequently employed in dental practice 
include gallium aluminum arsenide (GaAlAs) lasers operating 
at a wavelength of 810 nm, gallium arsenide (GaAs) lasers 
operating at a wavelength of 940 nm, and indium gallium 
arsenide (InGaAs) lasers operating at a wavelength of 980 nm. 
These lasers are regularly utilized for various dental procedures 
[17]. The diode laser has the potential to be employed in surgical 
procedures, wherein it is utilized to maintain direct contact 
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Surgical procedure: Prior to the implementation of the 
method, every animal is allowed unrestricted grazing and 
provided with unrestricted access to drinking water. The 
removal of coarse fibers inside the designated operational 
area is accomplished by the use of scissors and electric 
clippers. The surgical procedures were performed with general 
anesthesia and inside a sterile environment. In order to achieve 
general anesthesia for surgical procedures, an intravenous 
administration of a combination of ketamine-hydrochloride, a 
general anesthetic with a concentration of 10 mg/ml/kg, and 
Xylazine, a sedative-analgesic solution with a concentration 
of 2 mg/ml/kg, is utilized. This administration results in the 
animal being anesthetized for approximately one hour, which is 
sufficient to cover the duration of the surgery. The veterinarian 
diligently checked the vital signs of the sheep for the entirety of 
the process. Any residual fragile mats present at the treatment 
site are carefully removed with a scalpel blade labeled as #1. 
Subsequently, the treatment area is cleansed by wiping it with 
a solution containing 10% povidone iodine. In order to achieve 
hemostasis, the surgical site is infiltrated with local anesthetic 
containing epinephrine at a concentration of 1:80,000 prior to 
making the incision. A 15 cm skin incision is made to expose 
the margins of the tibia, with careful attention given to exposing 
the bone. Using a generous amount of cooled 0.9% saline for 
irrigation, a total of five conventional osteotomy sites were 
created, ensuring a minimum distance of 0.5 cm between each 
site. These sites were specifically prepared to accommodate the 
implantation of five dental implants, each with a diameter of 3 
and a length of 8. The B&B Slim Line System, manufactured 
in Italy, features a surface that has been etched with acid, as 
per the guidelines provided by the manufacturer. In the first 
group, twenty implant beds served as controls in which they 
were embedded without additives, in the second group twenty 
osteotomy beds served as study groups , in which crushed A-PRF 
pieces were placed before implant installation and the area was 
exposed to low-power laser using diode laser with a wavelength 
d-wave of 940 nm, an output power of 0.5 watts and a time of 
10 seconds for an area of 1 cm2, a distance of 1 cm from the 
object, continuous operation with a total dose of 5 joules/cm2 
under laser protection protocol ( wear glasses). Healing screws 
were then placed and at completion of surgery, the soft tissue 
was closed in layers (for fascia absorbable suture was used and 
for skin non-absorbable 3-0 black silk suture was used) the 
wound was treated with an antibiotic aerosol spray before being 
carefully bandaged. The post-operative treatment of the animal 
involved administering a drug in the form of an intramuscular 
injection of the antibiotic Oxytetracycline at a concentration of 
20 mg/ml per 10 kg of body weight. During the initial week, 
the animals were confined within the animal housing facility 
and provided with unrestricted access to a standardized diet and 
water. Additionally, regular inspections were conducted by a 
veterinarian to ensure their well-being. The dressing applied to 
the incision was replaced at three-day intervals, and the wound 
was regularly examined for any indications of infection until the 
sutures were removed on the tenth day following the operation. 

Primary and Secondary Dental Implant Stability 
Measurements: The primary and secondary stability of dental 

between the optical fiber and the tissue [18]. Apart from surgical 
operations, the diode laser in dentistry can be employed for the 
purpose of analyzing and quantifying the extent of caries [19]. 
The current study aimed to evaluate the impact of the use of 
advanced –platelet rich fibrin and LLLT on bone healing around 
dental implants in a sheep animal model. 
Materials and Methods.

Study design and sample size: The study received funding 
from the Research Committee within the Department of 
Oral and Maxillofacial Surgery at the Faculty of Dentistry, 
University of Mosul. The study was assigned the reference 
number UoM.Dent/A.70/22. The research comprised a cohort 
of four male landrace sheep, aged between 1.5 and 2.5 years, 
with weights ranging from 35 to 45 kg (mean = 40 kg). All 
sheep were sourced from a single farm. The health and diet 
of the individual in question were consistently monitored by 
a veterinary professional. The animals underwent a two-week 
acclimatization period preceding each surgical procedure, 
during which their overall health was assessed to confirm the 
absence of any systemic or communicable diseases. In order 
to mitigate the potential for operator mistake, all procedures 
conducted during the trial were carried out by a single surgeon. 

Experimental design: The sheep were divided into two 
groups, with each sheep model serving as two observation 
subgroups. The tibia of both sides of each sheep will undergo 
random surgical procedures at one-month and two-month 
intervals between each operation. A total of 40 dental implants 
were implanted, with each sheep receiving ten implants (five 
implants in each tibia). The groups were divided as follows: 
Group 1 (Control) in which ten implants were placed in each 
sheep (five dental implant in each tibia) and Group 2 (Study 
group in which ten implants were placed in each sheep (five 
dental implant in each tibia) with Advanced Platelet Rich Fibrin 
Membrane and LLLT Biostimulation.

Preparation of A-PRF: The jugular vein is the preferred site 
for blood collection in sheep. At first, the sheep is restrained 
at the head and nearest body part and held upright prior to 
blood collection. The removal of wool in the vicinity of the 
blood collection site is undertaken to enable enough visual 
and mechanical access, as well as to prevent any potential 
contamination of the area. The process of cleansing exposed 
skin involves the application of a solution containing 10% 
povidone iodine. By extending the neck and rotating the head 
to one side, a hypothetical vertical line is delineated from the 
center of the pupil of the sheep's eye using a ruler. This line 
serves as an approximate guide for locating the path of the 
jugular vein. Upon palpation, a 21 G needle is gradually pushed 
into the jugular vein. Two blood samples, each measuring 10 
ml, are obtained from the sheep and promptly subjected to 
centrifugation. Based on the established preparation protocol, 
the centrifugation cycle for the preparation of A-PRF is 1500 
rpm for 14 minutes in a Hettich model PC-02 centrifuge (Nice/
France) and at the end of the centrifugation cycle for the two 
protocols, half the membrane (platelet-rich side, i.e. Proximal to 
the red end) are processed, minced, and placed in the osteotomy 
bed prior to implant placement.
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implants was measured using Osstell device immediately after 
placement, four and eight weeks postoperatively. The same 
protocol was adopted for ISQ score measurements and as 
follows:

A - Baseline (at the time of surgery): Before placement of 
healing screw and after adequate isolation and dryness, a 
smartpeg was screwed in using an adapter to measure primary 
dental implant stability with the Osstell device in which two 
directional readings of ISQ values were recorded: buccolingual 
and mesiodistal. The mean of the two ISQ measurements was 
used for statistics.

B - After 4 weeks: A sedating analgesic solution of Xylazine (2 
mg/ml/kg) was administered to the sheep with a small amount 
of local anesthetic infiltrated into the periphery over the healing 
site of the dental implant. The soft tissue covering the healing 
screw of dental implant was gently removed using scalpel blade 
no.15. The healing screw was removed with a screwdriver 
from the B&B kit, and the Smart Peg was hand-tightened with 
an adapter in the holder to measure secondary stability. After 
proper site isolation and drying, two directional readings of ISQ 
values were recorded with the Osstell device: buccal-lingual 
and mesio-distal. A strict measurement protocol was followed, 
positioning the tip of the device 2mm from the Smart Peg. 

C- After 8 weeks: The same protocol as week 4 was followed.
Statistical analysis: The statistical analysis was performed 

using Statistical Package Social Statistic (SPSS) Version 21 
for windows software. One way ANOVA was used to compare 
implant stability difference between the control and study group. 
A p- value of p < o.o5 was considered statistically significant.  
Results.

In the current study, there was no significant difference between 
control and study group in implant stability at baseline (day of 
surgery) (Table 1). After four weeks there was a significant 
difference between the control group and the study group with a 
mean value of 68.40 and 73.60, respectively (Table 1), while the 
mean value of the test group at eight weeks was higher than that 
of the control group as shown in (Table 1), showing a significant 
difference. In four and eight weeks it was observed there was 
significant difference of ISQ from baseline (day of surgery) in 
control while there was no significant difference between four 
and eight weeks although there was a difference in the mean 
value (Table 2). In the study group, there was no significant 
difference in ISQ between four and eight weeks but showed a 
significant difference on day of surgery (Table 3).
Discussion.

Platelet rich fibrin (PRF) possesses characteristics that make it 
a remarkable advancement in tissue engineering. It exhibits an 
osteopromoting matrix with optimal properties, facilitating the 
continuous release of growth factors that regulate and facilitate 
the proliferation, migration, and adhesion of osteoblasts. 
Additionally, PRF effectively modulates the production of 
collagen proteins [20]. The Platelet-Rich Fibrin (PRF) is widely 
acknowledged as a highly effective promoter of bone formation 
and regeneration. It achieves this by stimulating the proliferation 
of osteogenic cells, hence facilitating the reduction of bleeding, 
and expediting the healing process of both hard and soft tissues. 

Furthermore, it should be noted that PRF has the capacity to 
mitigate inflammation, impede the process of osteoclastogenesis, 
and promote the process of osteoclastogenesis. The present 
study investigates the expression patterns of various growth 
factors in mesenchymal cells [21]. Platelet-rich fibrin (PRF) 
offers numerous benefits in various clinical applications. 
One notable advantage is its ability to expedite the process 
of vascularization through the release of growth factors. 
Additionally, PRF derived from autologous sources eliminates 
the risk of allergic reactions. Another advantage is the ease 
and efficiency of preparing PRF within a short timeframe. 
Furthermore, PRF poses no risk of disease transmission, making 
it a safe option for medical procedures. Moreover, PRF aids in 
the regulation of inflammation through the action of leukocytes 
and their associated cytokines. These advantages, among 
others, contribute to the growing popularity and utilization 
of PRF in medical and dental fields. The act of inhibiting or 
controlling the spread and growth of infectious agents inside 
a biological system [22,23] and fibrin-rich blood clots can 
accelerate bone regeneration [24-26].  Cell proliferation is one 
of the processes that are encouraged by low-level laser therapy 
(LLLT) 27, protein and collagen synthesis [27], wound healing 
[28], and differentiation of osteoblasts and chondrocytes [29], 

Interval Protocol Number Mean±SD. p value
Baseline 
(day of surgery)

Control group 10 63.60 ±3.43 0.63Study group 10 64.40±2.19

Four weeks Control group 10 68.40±3.78 0.02Study group 10 73.60±2.40

Eight weeks Control group 10 70.80±3.11 0.01Study group 10 76.00±2.12
SD.: Standard Deviation / Sig.: Significance at p ≤ 0.05.

Table 1. Comparison of changes in means of ISQ between control and 
study group protocols throughout the three scheduled intervals.

Interval Number Mean ± SD.

Baseline(day of surgery 10 a
63.60±3.43

Four weeks 10 b
68.40±3.78

Eight weeks 10 b
70.80±3.11

*The difference letters means significant difference by Duncan at p 
≤0.05

Table 2. Mean rank difference of ISQ in control group throughout the 
three scheduled intervals.

Interval Number Mean ± SD.

Baseline(day of surgery) 10 a
64.40±2.19

Four weeks 10 b
73.60±2.40

Eight weeks 10 b
76.00±2.12

*The difference letters means significant difference by Duncan at p 
≤0.05

Table 3. Mean rank difference of ISQ in study group throughout the 
three scheduled intervals.
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cell regeneration [30], bone remodelling and healing capacity, 
restoration of nerve function following damage, maintenance 
of hormonal equilibrium, management of the immunological 
and lymphatic systems, mitigation of inflammation and edema, 
and provision of pain relief [31]. In addition, Low-level laser 
therapy (LLLT) has been shown to enhance blood circulation, 
facilitate the rejuvenation process, mitigate the likelihood of 
infection, enhance metabolic activity, and expedite the healing 
of compromised tissues [32]. The utilization of low-level laser 
therapy (LLLT) at optimal dosages has been observed to have 
a therapeutic impact on the biostimulation of bone tissue and 
the facilitation of bone healing [33].  Low-level laser therapy 
(LLLT) has been widely acknowledged as a viable treatment 
option for pain management, inflammatory control, promotion 
of new tissue generation, and facilitation of wound healing. 
The tissue undergoes absorption of the laser beam, which 
then triggers metabolic pathways. This process results in the 
activation of the mitochondrial respiratory chain and ultimately 
leads to an augmentation in the production of ATP (adenosine 
triphosphate), NO (nitric oxide), and a minimal quantity of ROS 
(reactive oxygen species). Consequently, low-level laser therapy 
(LLLT) expedites cellular processes and exerts an impact on the 
tissue-level healing mechanism [34].
Conclusion.

Based on the findings of the study, it can be inferred that 
the utilization of Advanced Platelet Rich Fibrin (APRF) in 
conjunction with low level laser therapy (LLLT) bio stimulation 
exhibits the potential to enhance the stability of dental implants 
subsequent to implant surgery. This suggests that APRF and 
LLLT may play a significant role in expediting the process of 
bone healing and facilitating the production of new bone at the 
site of implantation.
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