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Introduction

Abstract

AIM: This study aimed to evaluate and to compare the regenerative power of simvastatin, Demineralized Freeze-Dried
Bone Allograft (DFDBA) allograft, platelets rich Fibrin (PRF), and a combination of these materials radiographically
and histologically in the intra-bony periodontal defects in white New Zealand rabbits.

MATERIALS AND METHODS: This study was conducted on 54 defects in 27 adult male rabbits (n = 27) which
were divided into three groups according to the follow-up preplanned scheduled for 1, 2, and 3 weeks. The selected
materials were induced as following: A=DFDBA, B=Simvastatin, C= PRF, D=A+C, E=B+C, and F=negative (control
group). The intra-bony periodontal defects were induced as the form of one osseous wall defect of 10 mm height,
4 mm depth between the first and the second molars. Then, samples were prepared for histological evaluation.
Radiographic assessment was done using computed tomography radiography which was carried at different time
intervals as the following baseline, 1, 2, and 3 weeks later. Statistical analysis was performed using ANOVA.

RESULTS: After evaluating the results, macroanatomy, radiographically, and histologically, it is thus confirmed that
DFDBA allograft combined with PRF create the best bone regenerative results, followed by DFDBA, Simvastatin,
simvastatin+ PRF, control group, and finally PRF.

CONCLUSION: All of the materials examined in this study showed different percentage in terms of bone density and
bone regenerative effects. However, the best results for bone density of the DFDBA + PRF group were recorded
after 3 weeks. Thus, the study concludes that a combination of DFDBA + PRF reflects the best properties of both
materials in terms of bone density results of the defect. Such results are particularly significant for the selection of
bone regeneration materials, and generally, for periodontal regeneration.

bone and cementum and so it has been suggested as
an effective regenerative substitute for bone defects [6].

Various researchers have found that statin can

Periodontitis is considered a chronically
multifactorial inflammatory disease that is characterized
by the gradual destruction of dental supportive apparatus
and one that is related to plaque biofilms [1]. This
disease is caused by specific microorganisms leading
to progressive destruction of the periodontal ligament
and clinical attachment loss or pocket formation,
recession, or both within the alveolar bone [2], [3].
Various graft materials have been used to treat bone
defects, but nowadays all the selective materials have
their advantages and drawbacks. Consequently, bone
repair and replacement have been developed with
advanced improvements of orthopedic technologies
and biomaterials of superior properties [4].

enhance new bone formation effectively by stimulating
BMP-2 genes [7]. The formation of new bone involves
producing a new bone matrix by an osteoblast and its
mineralization. Moreover, Simvastatin is considered a
cholesterol-lowering drug that has produced effective
results in promoting bone healing [8].

Platelet-rich fibrin (PRF) is an autologous
platelet concentrate that consists of cytokines, platelets,
leukocytes, and circulating stem cells and their clot,
forming a strong natural fibrin matrix [9]. It has been
effective in bone regeneration and specifically used with
oral and maxillofacial bone [2]. The regenerative abilities
of PRF to the growth factors are released by the platelets
entrapped within, such as platelet-derived growth factor
and transforming growth factor. These factors can promote
periodontal regeneration by stimulating specific cell
differentiation and proliferation in a specific manner [10].

Demineralized Freeze-Dried Bone Allograft
(DFDBA) is considered as one of the most common
grafts recently used with good properties of
osteoinduction and osteoconduction [5]. It has the
great advantage of pockets healing and probing depth
decrease. In addition, it helps in the formation of new

Accordingly, this study was conducted to
clarify and to evaluate the potential regenerative effects
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of these commonly used materials on the treatment
of intra-bony periodontal defects in experimentally
created mandibular bony defects. There were previous
studies which have highlighted one or two of these
materials, but not a combination of these materials
along with an evaluation of their effects. Moreover, to
the best of our knowledge, this study is the only one
in the literature to evaluate the macroanatomy of the
materials radiographically and histologically within the
same study.

Materials and Methods

Experimental animals

Twenty-seven mature male white New Zealand
rabbits aged 7—-8 months with a mean weight of 2.5 g
were used in this study with all of the ethical principles
being highly observed. This study was approved by the
Research Ethics Committee at the Faculty of Dentistry,
October 6 University, Giza, Egypt (No. RECO6U/1-2020).
The animals were equally divided into three groups as
shown in Table 1. Before initiating the procedures, all

of the rabbits were separated from each other and then
acclimatized to the laboratory environment for 5 days.
They were fed with a special pelleted commercial diet.
The animals were anesthetized by intramuscular injection
of 10% ketamine hydrochloride and 2% xylazine. The
surgical area was disinfected using 10% Povidone-iodine
solution and the hair in the animals’ head was shaved.
Then the area was isolated and once again disinfected.

Study design of the Experimental Groups and
induction of periodontal defects is shown in Table 1.

Steps of surgical field preparation in rabbits

The surgical field was prepared by being
carefully shaved then sterilized using ethanol 70%. A
5 cm full-thickness incision was made in the skin and
the underlying muscles to expose the interdental area
between the mandibular first and second molars of all
rabbits without vertical incisions. After retraction of the
flap corono-apically, 1- osseous-wall defect was then
induced by exposing the distal surface of the distal root
of the first molar and mesial surface of the mesial root
of the second molar. The measurements of the defect
were as following: 10 mm corono-apical (measured from
the cementoenamel junction to the most apical edge

Table 1: The preparation of fifty-four intra-bony defects (six defects in each group) are illustrated below

CT Follow up Pathology Follow up Pathology Follow up
( + Pathology Follow up till 3 (Till 2 weeks) (Till 2 weeks ) (Till 3weeks)
Materials | o) peppA | B) Simvistatin | C) PRF D) A+C E) B+C A2
used (control)
Rabbits R1 R2 R3 R4 R5 R6 R7 R8 R9
Side Rside | Lside | Rside | Lside |Rside| Lside |Rside| Lside |Rside| L side | R side L side R side | Lside | Rside | Lside | R side
Tt A B C D E F A B D E F A B C D E F
HICCEILES Defect |Defect| Defect | Defect |Defect| Defect | Defect| Defect | Defect| Defect | Defect | Defect Defect | Defect | Defect | Defect | Defect |Defect
filled | filled | filled filled | filled | filled | filled | filled | filled | filled | filled filled filled | filled | filled | filled | filled | filled
with with with with | Simv. | with with with | with | with | Simv. with with with with with Simv. | with
DFDBA| Simv | PRF |DFDBA|+PRF| -ve |DFDBA/ Simv. DFDBA| +PRF -ve DFDBA| Simv. | PRF |DFDBA | +PRF -ve
+PRF +PRF +PRF
Group 3
Follow up
3 weeks
Group 2
Follow up
2 weeks
Group 1
Follow up
1 weeks
Keywords: -

R for rabbit A, B, C...F for treatment modalities
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of the defect) and 4 mm deep (buccolingual direction)
measured from the surface of the alveolar bone to the
lingual surface of the defect [11], [12].

PRF preparation

To prepare PRF, 5 mL blood samples were
collected from each rabbit before sedation using
capillary tubes from the inner canthus of the eye into
syringes without anti-coagulants then centrifuged
at 30.000 RPM for 15 mins. PRF was picked up and
compressed between two sterile glass slides to form a
thin membrane and divided into two pieces; one was
used as a membrane, and the other was cut into pieces
to be mixed with either DFDBA allograft* or Simvastatin**

*Demineralized corticocancellous Allograft

Powder STERILE R made in Austria
**Zocor Singulair

Application of different materials to the
defects

Intra-bony periodontal defects were filled
with the different materials according to the previously
mentioned groups in the study design (Figure 1a-c).
Finally, the periosteal flap was returned to its original
location, and the periosteum and the skin were
separately sutured with resorbable 0.4 Vicryl sutures in
two internal and external layers.

Simvastatin

DFDBA

Figure 1. (a-c) A photo showing induction of materials to the defects

Post-operative management and
assessment of the rabbits

After the surgical operation, a pharmaceutical
regimen consisting of subcutaneous injections of
antibiotics (0.6 mL enrofloxacin) and analgesic (0.1 mL
ketoprofen) was daily administered for 3 days. The
rabbits received a conventional diet. Furthermore, they
underwent daily routine examinations to evaluate their
post-operative status.

Animal euthanization

Nine rabbits had been euthanized 1 week after
the macroanatomy and histological examinations. The
rest of 27 rabbits had been euthanized by the end of our
study by intravenously administering 2 ml of thiopental

solution. The defect sites were sectioned by a saw.
Following that, a notch was produced in the occipital
area to assist in identifying the direction of the defects.
Finally, the defects were dissected and prepared for
histological examination.

Histological examination

Histologic sections with a thickness of 6 um
were prepared from each defect that contains an intact
border of the bone. Next, the samples were routinely
stained with hematoxylin and eosin. For histological
evaluation of the healing process, Emery’s histological
healing criteria were used [13]. Following is Table 2
illustrating Emery’s criteria:

Table 2: Emery’s histological healing criteria

Score (point) Tissue present

Empty cavity

Fibrous tissue only

More fibrous tissue than fibrocartilage
More fibrocartilage than fibrous tissue
Fibrocartilage only

More fibrocartilage than bone

More bone than fibrocartilage

Bone only

NOOAWN=O

Results

Macroanatomy findings

The defects in the rabbits were detected
following 1 week and 3 weeks of euthanization:

After 1 week

The DFDBA applied in the defect showed good
bone regenerative effects in comparison to the effects
of simvastatin only, which showed less regenerative
effects in bone formation and healing. The effects of
PRF only after 1 week did not bring about impressive
results in terms of treating the defect compared the
control left side of the same rabbit. The combination
of DFDBA and PRF showed excellent healing results.
Simvastatin + PRF showed better results in terms of
bone regeneration in comparison to the control left side
of the same rabbit (Figure 2a-f). (Red circles surrounded
the defect in the figures).

After 3 weeks

The DFDBA sections showed good healing
results in comparison to the effects of the simvastatin
only, which showed less bone regenerative effects. In
comparison, simvastatin is still less effective with PRF
than it is with DFDBA. The left control side showed that
a normal healing process is good and in progress. The
PRF only in the right side brought unsatisfactory results
after 21 days and remained so. The DFDBA+PRF
combination in the left side of the same rabbit showed
excellent results and almost completed healing of the
defect after 3 weeks (Figure 2a-f).
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Figure 2: A photo series showing the macroanatomy of the two
sides of rabbits after seven days of using materials (Figure a-f) and
after 21 days (Figure g-l) A, g: Demineralized Freeze-Dried Bone
Allograft (DFDBA), B, h: simvastatin, C, i: PRF, D, j: DFDBA+PRF, E,
k: simvastatin+ PRF, F, I: control

Histological findings
Control group

Histological examination of the prepared H and
E slides showed variations in new bone formation, fibrous
tissue, vascularity, reactive bone formation, osteoblast,
and osteoclast cells. After 7 days of the experiment,
bone regeneration in the control group was observed
only around the defect areas. Moderate inflammation of
a defect in the control group was observed. No signs
of necrosis were observed (score 0) (Figure 3a). After
21 days, a granulation tissue was clearly noticed.
Cartilage-like-tissue was also observed in-between the
newly-formed bony trabeculae. Areas, where the active
bone formation was taking place, were covered with a
large number of osteoblasts (score 2) (Figure 3b).

DFDBA and DFDBA+PRF groups

After 7 days, the DFDBA sections revealed the
presence of new immature bone with areas of blood

i h 4 A ’ el rar e . & v.",.’:
Figure 3: Control group, (a) after 7 days showing empty cavity with
some areas of fibrous tissue proliferation, (arrow) (b) After 21 days
of normal healing of the control group, presence of granulation tissue
and areas of bone fragments in between fibrous c.t with embedded
osteocyte, (arrow) (H and E x100). Demineralized Freeze-Dried Bone
Allograft (DFDBA) (c) after 7 days showing the formation of immature
bone with the presence of some areas of blood and fibrous areas,
notice, the coagulation of blood, fibrocartilaginous type of bone
(H and E x200), (d) after 21 days showing formed bone in the defect
near to pulp of teeth (p) (H and E x100). DFDBA +PRF (e), after 7
days showing well developed organized fibrous tissue (black arrow),
extravasation of B.V (Red arrows), areas of bone deposited in the
medullary cavity, (H and Ex 200). (f), after 21 days, section showing
osteoblasts that forming a network of bone connected to the reactive
trabeculae deposited in the medullary cavity, (arrow), H and E x200

and some inflammation (Figure 3c) score (4), whereas
after 21 days, sections showed progression in bone
formation around the defect, score (4) (Figure 3d).
After 7 days, sections of DFDBA+PRF revealed
areas of osteoid bone with areas of blood vessels and
background of fibrous tissue score (5) (Figure 3e).
After 21 days, areas of bone formation with entrapped
osteocytes and osteoblast on the periphery indicate the
beginning of bone formation, score (6) (Figure 3f).

Simvastatin and Simvastatin+ PRF Groups

After 7 days of using simvastatin, sections
showed congestion of blood vessels and traces of new
bone formation score (3) (Figure 4a). On the other hand,
after21days, sections showed areas consisting of fibrous
more than fibrocartilaginous score (2) (Figure 4b). For
Simvastatin + PRF sections, the results showed areas
with higher fibrocartilage compared to the fibrous score
(3), (Figure 4c). After 21 days, the simvastatint PRF
group, sections showed faintly stained woven bone
with dilated osteocyte lacunae that is neighbored with

Open Access Maced J Med Sci. 2021 Apr 11; 9(D):72-80.
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areas of matured bone with undulated resting lines.
The reversal line and the resting lines were observed
in some areas surrounding the vascular spaces, which
reflect that a bone maturation activity is still producing
more fibrocartilage areas compared to the fibrous score
(3), (Figure 4d).

PRF only

The examination of PRF sides after 7 days
revealed a fibrocartilaginous area within the bone with
no signs of necrosis being observed. Sporadic bleeding
was observed with a defect reflected in lymphocytic
infiltration and moderate initial inflammation (score 1).
A loose connective tissue was observed in the defect
areas resembling a control group (Figure 4e). After 20
days of using PRF, sections revealed that more fibrous
filed the defect compared to the fibrocartilagenous
(score 2) (Figure 4f).

Radiographic Evaluation

Differences in bone densities within each
group at different time intervals

Figure 4: Simvastatin, (a) after 7 days Ice band like reticular bone
formation between defect margins (H and Ex100), (b) after 21 days,
showing fibrous tissue within areas of bone formation in between
fibrous tissue, H and E x 200. Simvastatin+ PRF, (c) after 7 days,
showing the cartilage area within bone with extravasation blood with
inflammatory cells and thin bony spicules, H and Ex 100, (d) after
21 days, bone trabeculae, H and E x 40. PRF only, (e) after 7 days
showing fibrous c.t network fill the intra-bony defect, H and E x 100),
(f) after 21 days, new-formed bone around the defect with fibrous
tissue in between (H and E x 40)

Changes in mean bone density in different
groups are presented and compared at different
observation periods. There was a statistically significant
increase in median bone density from base line to 1
week, 1 week—2 weeks as well as from 2 weeks to 3
weeks in all groups (p < 0.001). In the control groups,
there was no statistically significant change in the

values of median bone density at different periods.
600 -

500 |
400 -

300 - 1

200 -

uDFDBA
= Simvastatin
= PRF
DFDBA + PRF
m Simvastatin + PRF

Bone density (HU)

100 - m Control

1 week 2 weeks 3 weeks

Base line

Figure 5: A bar chart representing mean and standard deviation
values for bone density

Dried Bone Allograft+PRF) sagittal cut bone window, (a) 2.0(LT),
(b) 2.1W (LT)

Table 3 provides as illustration of the entire results,
Figure 5 shows bone density of the different groups
and illustrates that the best results in order were the
DFDBA+ PRF group, followed by the DFDBA, then
the simvastatin, simvastatin + PRF groups then the
control group and finally the PRF group. The presented
computed tomography revealed that the difference
occurred within the best bone density group, which is
the DFDBA+ PRF within the examined period. It also
showed a decrease in defect size and an increase in
bone density (Figures 6 and 7).

Discussion

The primary aim of the current study was to
assess the regenerative power of the DFDBA and
simvastatin in conjunction with PRF for the treatment
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Table 3: Descriptive statistics and results of repeated measures ANOVA test for comparison between bone density at different

times within each group

Group Baseline 1 week 2 weeks 3 weeks p-value Effect size (Partial Eta Squared)
Mean SD Mean SD Mean SD Mean SD
DFDBA 174.7 27.7 219.6 16.8 262.6 49.2 354.1 50.4 <0.001* 0.753
Simvastatin 145.8 36.7 168.2 53.2 222.7 50.9 249.6 57.7 <0.001* 0.526
PRF 1324 24.8 170.1 41.1 179.4 27.6 188.7 31.3 0.207 0.148
DFDBA+PRF 145.2 43.1 251.1 79.7 310.8 97.8 469.4 91.2 <0.001* 0.902
Simvastatin+PRF 130.6 27.1 189.4 12.9 251.4 22.9 279.7 25 <0.001* 0.642
Control 164.3 9.5 171.4 7.2 178.7 9.4 185.6 17.2 0.794 0.036

*Significant at P<0.05, different superscripts in the same row indicate statistically significant changes by time. PRF: Platelets rich fibrin, DFDBA: Demineralized Freeze-Dried Bone Allograft.

of induced intra-bony defects. To the best of our
knowledge, the study is the first to report on the
histological and radiographical regenerative and bone
formation effects of macroanatomy of these materials.

Figure 7: Radiograph of rabbit showing (Demineralized Freeze-
Dried Bone Allograft+PRF) sagittal cut bone window, (a) 2.2(LT),
(b) 2.3W (LT)

Bone regeneration is a complex, well-
orchestrated physiological process of bone formation,
which might be seen during normal fracture healing
as it integral in continuous remodeling throughout
adult life [14]. At present, there is a plethora of various
strategies to reinforce the impaired or the “insufficient”
bone regeneration process, including the “gold standard”
autologous bone graft, free fibula vascularized graft,
allograftimplantation as well as the use of growth factors,
osteoconductive scaffolds, osteoprogenitor cells, and
distraction osteogenesis [14]. Most of the present bone
regeneration strategies exhibit satisfactory results, yet
relatively. Similarly, there are associated drawbacks
and limitations to their use and availability. Even more,
a number of controversial reports have questioned their
efficacy and cost-effectiveness. Up to this point, there
are not any heterologous or synthetic bone substitutes
available that have superior or potentially identical
biological or mechanical properties compared to the
bone [15]. The success of bone repair thus depends on
the permanence time and the absorption of the material
at the site of the bone defect [16].

The rabbit was the animal chosen for this study
for a number of valid reasons. It has the advantage

that it allows for larger bone defects to easily form
compared to rats, mice, or guinea pigs. Moreover, the
exclusive use of males avoided the possible hormonal
changes present in females because this variable
could have threatened the validity of the results. There
is an agreement that the cycle of rabbit's bone repair
is completed in approximately 42 days. Therefore,
our evaluation was carried out in periods of 7 and 21
days, which provided use with a valuable opportunity
of analysis in the initial and intermediate stages of
bone repair [17], [18]. Future studies are thus needed
to evaluate the last stage. Concerning the used design
of the animal defect, our intra-bony defect design
agreed with [14], who created a bone defect that was
regarded as a non-critical injury (10 mm diameter and
4 mm deep) as it removed the cortical layer only. The
advantage of this design is that the body would be able
to spontaneously and naturally repair itself by replacing
the defect with new bone tissue that does not need any
specific type of treatment.

DFDBA has been widely used in periodontal
therapy and was proven to be a safe material which
can induce new bone formation. Our results were
following [19], who stated that the DFDBA revealed
traces of new bone formation for both 7 days and 21 days.
They attributed that the DFDBA has osteoconductive
and osteoinductive properties alike and that usage of
the DFDBA in various animal studies has proved new
bone formation. This accordingly establishes that the
DFDBA fulfills the criteria of an ideal graft material as it
stimulates the undifferentiated mesenchymal host cells
to differentiate into osteoblasts which will eventually
lead to bone formation.

In agreement with our results, Simon et al. [20]
stated that the use of the PRF with the DFDBA has
significant advantages and excellent results compared
to the use of the DFDBA alone, after 7 days in socket
preservation procedures in four dogs. Moreover,
Bolukbasi et al. [21] observed increasing traces of bone
formation following the use of the PRF in 40 days in
surgically created defects in sheep tibia. Conversely to
our findings though is when they found better bone fill
in the PRF groups after 3 weeks in comparison to the
DFDBA groups.

However, various in vitro studies have shown
a beneficial effect of the PRF on bone healing. Bansal
and Bharti [22] also stated that the combination of the
PRF with the DFDBA demonstrated better results in
probing pocket depth reduction and clinical attachment
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level gain compared to the DFDBA only group in the
treatment of periodontal infrasonic defects.

Inconsistent with our results are Shah
et al. [23], Agarwal et al. [24], Simsek et al. [25]
who grafted periodontal intra-bony defects with a
combination of the PRF and the DFDBA, concluding
that the combination showed better results than the
DFDBA only group. Therefore, the addition of the
PRF to the DFDBA enhanced bone regeneration
significantly compared to the bone graft alone because
of its enhanced osteoinductive properties. Furthermore,
Simsek et al. [25] revealed that the addition of the PRF
to the DFDBA to experimental sites resulted in the
use of less nonviable DFDBA (to make room for the
PRF), and this situation probably caused higher bone
formation viability because of less DFDBA in the defect.

In contradiction to our results, Thakkar
et al. [26] conducted a clinical and radiological study
comparing socket preservation using the DFBDA
only or in combination with the PRF. They showed
that although the DFDBA is considered an ideal graft
material, the combination group with the PRF showed
less ridge width. This can be clarified in the use of PRF
aids in retaining bone graft material within the walls of
the socket for it is a fibrin clot that aids further in the
arrest of bleeding.

Simvastatin  was  repositioned to its
anti-inflammatory and  osteopromotive  purpose
recently [27]. Researchers found that simvastatin
could accelerate bone regeneration and soft-tissue
healing by increasing its osteoblastic differentiation
and stimulating neovascularization through its effect on
bone morphogenetic proteins and vascular endothelial
growth factors [28]. On the 7" day of the experiment,
which is the crucial point of the acute phase in treatment,
simvastatin’s effect was stimulating vascularization. Our
findings concurred with these results [29], [30], [31].
Furthermore, the findings of this study agree with
other studies [32], [33], [34], which showed increased
vascularity with a significantly greater amount of newly
formed vessels in the simvastatin group compared to
the control group. It can be inferred that, in the acute
phase of bone repair, simvastatin had a beneficial effect
on stimulating the assembly production of new vessels,
which could reflect a bonus for subsequent stages of
bone regeneration.

Conversely, Stechow et al. [35], Sonobe
et al. [36], Lima et al. [37] did not observe new bone
formation induced by simvastatin. They stated that the
varying results were clarified in several studies because
of different anabolic effects and the bioavailability of
simvastatin [38].

In agreement with our results, after 21 days,
MacNeill et al. [18] observed intense fibrosis, where
there was an increased formation of dense connective
tissue that is rich in collagen fibers in the simvastatin
group compared to the control group. There was also

moderate vascularization and early traces of bone
formation with greater scores in the simvastatin group
compared to the control group.

Many studies explained that the PRF’s
regenerative ability in both experimental and clinical
studies have been introduced by Rosselli et al. [39].
It is also found that the PRF organizes a dense fibrin
scaffold with a high number of leukocytes concentrated
on a part of the clot. It permits rapid angiogenesis and a
better remodeling of fibrin in more resistant connective
tissues. It has also been demonstrated that the PRF
is effective in the treatment of periodontal intra-bony
defects. In 2013, Choukroun et al. [40] reported that PRF
enhances osteogenic lineage differentiation of alveolar
bone progenitors more than it does with periodontal
progenitors. This occurs by augmenting osteoblast
differentiation and mineralized nodule formation via its
principal component fibrin, which explains the clinically
observed soft-tissue healing properties of PRF.
Moreover, it contains various growth factors such as
platelet-derived growth factors and insulin-like growth
factors, which are found to enhance healing.

Our histological findings with the PRF sections
agreed with [41]. Our study time plan was 21 days,
which was ideal as Li et al. [41] stated that the PRF
shows a sustained release of growth factors in this
period. They added that this release continued with a
decrease of up to 28 days. This agrees with our results;
after 28 days the end of growth factor-releasing period
of PRF growth factors probably will leave the defect
area, so the effects of the PRF on bone healing will
decrease gradually [41].

Various in vitro studies have shown a beneficial
effect of the PRF on bone healing through its proliferation
and differentiation mark on osteoblasts [42], [43].
Moreover, He et al. [44] conducted an experimental
study to indicate the effectiveness of using PRF on
bone regeneration in surgical defects that are created
in a tibia of a pig. Their histological results showed
new bone formation in the defects grafted with the
PRF. They added that it was better when mixed with a
graft, so the PRF fragments clearly serve as biological
connectors of bone particles. Moreover, others clarified
that the gradual release of cytokines plays a major role
in the self-regulation of inflammatory and infectious
phenomena within the grafted material [45], [46].

Within the limitations of this study such as
a small sample size and short-term observation,
recommendations for future longitudinal studies
with larger sample size and utilization of advanced
radiological techniques should be carried out to further
explore the role and the effect of PRF, simvastatin, and
DFDBA in the management of periodontal intra-bony
defects.

78

https://oamjms.eu/index.php/mjms/index


https://oamjms.eu/index.php/mjms/index

El-dien et al. DFDBA, Simvastatin, Platelet Rich Fibrin, radiographically and histologically

Conclusion

Several studies had shown the advantages

and effects of these materials in bone regeneration. All
of the examined materials used in this study significantly
affected bone regeneration; however, the best results
were reserved for the combination of DFDBA + PRF.

This combination

in particular reflected the best

properties of both materials. Hence, based on our
results, we can conclude that the use of DFDBA + PRF
would be beneficial specifically for bone regeneration
and generally for periodontal regeneration.
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