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Abstract

PRF has been associated with biomaterials like bovine xenograft, and it has demonstrated superior efficacy in repairing
intrabony defects when compared to bovine xenograft alone, but it remains unclear. The study aims to compare the results of
platelet- rich fibrin (PRF) with those of bovine xenograft and bovine xenograft alone in treating intrabony defects. All studies
presented PRF with bovine xenograft group exhibited a better result in clinical and radiographic parameters compared to the
bovine xenograft alone group, which were the PRF-bovine xenograft group had lower pocket depth, higher clinical attachment
level, lower vertical bone loss and depth of defects. Most of the studies showed there were no significant differences in results
between the PRF with bovine xenograft group and bovine xenograft alone group in the treatment of intrabony defects. Still, both
groups showed a better result on all parameters when compared to baseline. Only one study presented a significant result in all
clinical parameters in intrabony defects between the inter-groups, and both groups also showed a better result on all parameters
when compared to baseline. Xenograft does not have bone regeneration properties, so PRF combination can promote bone
formation since it has numerous growth factors. Nevertheless, the extensive mesh interconnecting pore structure of bovine
xenograft facilitates osteoblast migration and angiogenesis. Centrifugation preparation of PRF and bone defect types also
determines healing results. Both groups effectively treat intrabony defects, but the PRF-bovine xenograft complex achieves
better outcomes than bovine xenograft alone in intrabony defects.
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1. Introduction

Periodontal therapy attempts to restore the function and appearance of periodontal tissues by lowering
inflammation and effectively managing risk factors. Treatment for intrabody defects involves a variety of treatments
designed to rebuild the attachment apparatus, such as biomolecular techniques, directed tissue regeneration, bone
substitutes, or combinations of some of these methods [1].

Several fundamental requirements must be met by bone substitute materials, including biocompatibility
(supporting the growth of new bone tissue without causing adverse reactions or rejection), osteoconductivity (acting
as a scaffold for the growth of new bone tissue), osteoinductivity (inducing osteoblasts to regenerate new bone
tissue), and resorbability (transforming gradually as new bone tissue takes its place) [2-4]. Consequently, bone
substitutes such as xenogeneic —of which one is derived from bovine bone (bovine porous bone mineral/ BPBM)—
are commonly utilized together with guided tissue regeneration [2]. Deproteinized bovine bone mineral (DBBM) or
inorganic bovine bone matrix (ABBM) is the most often used source of xenografts. Still, it only has the
osteoconductivity property, so it is unable to promote bone regeneration [4,5].
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The potential of biological mediators to accelerate wound healing and increase the therapeutic advantages of
bone replacement grafts has drawn the attention of researchers in recent years. Platelet-rich fibrin (PRF) contains a
number of self-derived biological agents that can enhance the healing of both soft and hard tissues. Since it gathers
leukocytes and platelets so effectively, PRF, also termed autologous leukocyte and platelet-rich fibrin, is a refined
form of platelet concentrate [6-8]. The form of PRF is determined by its centrifugation force and preparation time,
as shown in Figure 1 [6].

It has been shown that combining bovine xenograft with PRF enhances the regenerative benefits of xenograft
material, suggesting that the combination is better than either bovine xenograft or PRF alone in terms of results
[4,9,10]. While PRF has been associated with biomaterials like bovine xenograft, it has demonstrated superior
efficacy in repairing intrabony defects compared to bovine xenograft alone [11-13]. However, it remains unclear
how PRF, in combination with bovine xenograft, affects bone regeneration. This systematic review aimed to
evaluate the efficacy of bovine xenograft alone compared to the combination of PRF and bovine xenograft in
treating intrabony defects.

J1mL

Figure 1. Platelet-rich fibrin. A. The gelatinous PRF, B. The liquid PRF [6].

2. Methods

Following PRISMA guidance, the authors used a systematic review approach to search for clinical trials
published between 2014 and 2024. They independently searched several databases using manual and electronic
methods, including PubMed, Google Scholar, and the Cochrane Library. The following keywords were used in
various combinations to search the data: Platelet-Rich Fibrin, Xenograft, Bovine Bone, and Intrabony Defects. After
analyzing the titles and abstracts, the complete publications were chosen for comprehensive examination and
analysis based on the qualifying requirements.

A specific question was developed using the PICO concept (participant, intervention, comparison, and outcome)
by the PRISMA criteria:

e P stands for the patient with intrabony defects;

e [ stands for treatment using a combination of PRF with bovine xenograft;

e C stands for efficacy comparison between PRF with bovine xenograft and bovine xenograft alone with
several months of follow-up after treatment;

e O stands for outcome; these represent clinical parameters, including pocket depth (PD) and clinical
attachment level (CAL), as well as radiographic parameters, including vertical bone loss (VBL) and depth
of defect (DD) following treatment.

The chosen studies were all randomized clinical trials (RCTs) with an English publication date of no more than
ten years. They described in vivo investigations comparing the effects of a combination of PRF and bovine
xenograft with bovine xenograft alone, with follow-up periods ranging from three to twenty-four months. Excluded
from consideration were all case reports, in vitro experiments, reviews, and studies written in languages other than
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English. If there were many follow-ups in the trial, every outcome was documented. Studies using qualitative
analysis extracted publications that satisfied the inclusion criteria. Publications that satisfied the requirements for
the qualitative assessment were then chosen for this systematic review.

Evaluating the quality of the methodology used in each study is crucial to comprehend the findings. The JBI
Checklist for Randomized Controlled Trials was utilized to assess the caliber of every research project. The
randomization and subject allocation protocol, whether examiners and participants were blinded to the intervention,
the treatment methods administered to the subjects, the follow-up protocols, the techniques for measuring the
outcomes, and the statistical analysis employed were all assessed. JBI's Checklist for Randomized Controlled Trials,
shown in Table 1, was used to assess the quality of the literature for this systematic review.

Table 1. Quality assessment of analyzed literature.

N . Sezgin Y et LiuK et Singhal
0 Question al. al. Detal
1 Was true randomization used for the assignment of Yes Yes Yes
participants to treatment groups?
2 Was allocation to treatment groups concealed? Yes Yes Yes
3 Were treatment groups similar at the baseline? Yes Yes Yes
4 Were participants blind to treatment assignment? Yes Yes Yes
5 Were those delivering treatment blind to treatment Yes No Unclea r
assignment?
6 Were outcomes assessors blind to treatment Yes No Unclear
assignment?
7 Were treatment groups treated identically other than the Yes Yes Yes
intervention of interest?
8 Was follow-up complete and if not, were differences between Yes Yes Yes
groups in terms of their follow-up adequately described and
analyzed?
9  Were participants analyzed in the groups to which they Yes Yes Yes
were randomized?
10 Were outcomes measured in the same way for Yes Yes Yes

treatment groups?

11 Were outcomes measured reliably? Yes Yes Yes
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N . Sezgin Y et LiuKet Singhal
o Question al. al. Detal
12 Was appropriate statistical analysis used? Yes Yes Yes
13 Was the trial design appropriate, and any deviations from the Yes Yes Yes

standard RCT design (individual randomization, parallel
groups) accounted for in the
conduct and analysis of the trial?

Following a keyword search that yielded a total of 4.110 articles, 732 articles were obtained based on the study
design and the intended analysis timeframe. In addition, 712 articles with unrelated names and abstracts were
eliminated, 16 were excluded because full text was not found, and 1 was excluded after full-text assessment, leaving
3 articles in this systematic review. The research selection PRISMA flow diagram is demonstrated in Figure 2.

Record identified through Literatures excluded before the
'.g databazed searching: (n=4.110) —Lp | screening:
= - PubMed (n=163) Duplicate (n=151)
-E - Google Schalar (m=3.840) Study design, study period

Recards after duplication removed T | Records excluded by title and

2 * abstract (n=712)
E
i
E Literatures searchedfor full paper p| Literaturesexcluded because full
text not found (n=16)
1
L
= Articles excluded afterfull-text
:'E Full-text literature eligibility assessment assessment (n=1)
%' (n=4)

v

Literatures included (n=3)

Included

—— P e L - - .- - . -

Figure 2. PRISMA diagram depicting study selection.
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3. Result

Table 2 shows the characteristics of the selected studies. Three RCTs were included, two with split-mouth
designs and one with a parallel design. The investigations included 12 to 15 volunteers with intrabony defects,
ranging in age from 24 to 61. None of the study participants had any systemic disorders, were pregnant or nursing,
smoked or had poor dental hygiene.

Table 2. Characteristics of selected literature

Author Year Number of Samples Age Intervention Control Group  Follow-Up
Sezgin Y et al, 2017[11] 15 patients; 7 women and 8 38-61 Combination of ABBM and ABBM Before surgery, 3
men PRF months and 6 months

after treatment

LiuK et al, 2021[12] 15 patients; 11 women and 4 24-60 Combination of BPMB and BPBM Before surgery, 6
men PRF months, 12 months,
and 24 months after

treatment
Singhal D et al, 2022[13] 12 patients 30-55 Combination of ABBM and ABBM Before surgery, 3
PRF months and 6 months

after treatment

PREF, platelet-rich fibrin; BPBM, bovine porous bone mineral; ABBM, anorganic bovine bone mineral

Table 3 demonstrated that there was a significant drop in clinical and radiographic parameters in both groups
when compared to baseline, which is the PRF-bovine xenograft group had lower PD values, higher CAL values, and
lower VBL and DD values than the bovine xenografts only group. However, two studies showed no significant
differences in results between the PRF-bovine xenograft group and the bovine xenograft group alone in treating
intrabony defects. Still, both groups showed better results on all parameters when compared to baseline. Only one
study presented a significant result in all clinical parameters in intrabony defects between the inter-groups. Also, it
showed a better result on all parameters when compared to baseline.

Both groups from all studies showed notable gains over baseline in terms of CAL gain. Only CAL demonstrated
a significant increase in gain between the intervention and control groups in the intergroup comparison. Hard tissue
findings indicated that both treatment groups significantly improved, relative to baseline, regarding vertical bone
increase and defect depth; however, only one study showed a significant drop in vertical bone increase between the
groups.

4. Discussion

The components of a bovine xenograft include deproteinized, sterilized bovine bone with a porosity of 75-80%
and crystals the size of 10 mm that mimic human cortical granules. Furthermore, xenografts have no capacity for
osteogenesis or osteoinduction because of their entire deproteinization. The large-mesh interconnecting pore system
facilitates osteoblast migration and angiogenesis. Numerous histological investigations have demonstrated that
mature, compact bone surrounds most bovine xenograft particles. Along with growing bone, mesenchymal cells,
osteoblasts, and tiny capillaries were visible in certain Haversian canals. The contact between the bovine xenograft
particles and the newly generated bone was free of gaps, with essential newly formed bone serving as bridges
connecting the xenograft granules. Because of their non-resorbable qualities, xenografts are a very significant class
of bone grafts [2,3].

A tetramolecular fibrin matrix that contains platelets, leukocytes, cytokines, and circulating stem cells are the
components that makeup PRF. PRF was studied as a possible regenerative substance for intrabony defects because
of its physical and biochemical characteristics, which make it beneficial for use in periodontal wound repair [14].
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One of PRF's characteristics during centrifugation is its spontaneous, gradual polymerization. This kind of
polymerization makes it easier for PRF to gradually release growth factors, which are crucial for cell division,
proliferation, and chemotaxis and inducing periodontal regeneration. Furthermore, the fibrin network's structure can
shield growth factors from proteolysis, resulting in longer growth factor release, longer duration of action, and
promotion of tissue repair. This leads to more effective cell migration and proliferation. During fibrin matrix
remodeling, PRF would be able to release cytokines gradually; this mechanism could account for the therapeutically
reported healing capabilities of PRF [6,7,15].

The PRF combination in bovine xenograft group’s higher successful regeneration may have been induced
primarily by the following factors: 1) Platelet-derived growth factor, transforming growth factor 1, and epidermal
growth factor are just a few examples of the abundant autologous growth factors found in PRF that may stimulate
the migration, proliferation, and differentiation of various periodontium-related cells, thereby increasing the
possibility of periodontal regeneration; 2) PRF inhibits osteoclastogenesis and osteoclast development; and 3) PRF
exhibits antibacterial activity against a range of periodontal disease agents [6-17].

Two studies applied the minced gelatinous form of PRF with the bovine xenograft. The gelatinous form of PRF
was created by higher centrifugation for 12 minutes. Minced PRF is simple to manipulate and distribute to the
surgical site, which is why it was chosen to be used in with the bovine xenograft. However, it is still nonrigid,
making it less effective in preserving space in periodontal defects [4,16]. PRF is a more solid and rigid material
compared to other biological preparations such as enamel matrix proteins and platelet-rich plasma (PRP).
Combining a semi-liquid substance with a mineralized graft material like bovine xenograft has considerably
improved the clinical outcomes of intrabony lesions [16,17]. The combination of minced gelatinous PRF and bovine
xenograft is shown in Figure 3.

Figure 3. Bovine xenograft with minced PRF [3].

One study result shows a substantially greater PD and CAL reduction in the intervention group compared to the
control group. However, neither the radiographic vertical bone loss nor the radiographic depth of the intrabony
defect differed significantly between the two groups. This occurs because slower centrifugation was used to create
the liquid PRF type, which contains more growth factors than the gelatinous PRF type [18- 24]. Conversely, the
mixture of liquid PRF and bovine xenograft does not produce a granular mass, making it more applicable than
granular materials like bovine xenograft alone or bovine xenograft with minced PRF [12]. Other studies also
showed when compared to PRP and controls, liquid PRF produced considerably more mineralized nodules and
increased ALP activity, as evidenced by osteogenic differentiation [23,24]. The combination of liquid PRF and
bovine xenograft is shown in Figure 4.

The use of bovine xenograft alone in the control group may have obscured any beneficial effects of PRF in the
treatment, as the results of two studies indicate that treatment with PRF combination in bovine xenograft may not
have produced significantly better results than those obtained with bovine xenograft alone. It may be suggested that
bovine xenograft alone can be applied as therapy for intrabony defects. Afterward, compared to the bovine
xenograft alone, the PRF combination in the xenograft exhibits a markedly better result in all parameters. One
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possible explanation for this could be that PRF contains numerous growth factors, while these factors can stimulate
the migration, proliferation, and differentiation of various periodontal cells within the scaffold. Osteoblast migration
and angiogenesis are facilitated by the complex [4-7,25,26].

Figure 4. Bovine xenograft with liquid PRF [12].

The radiographic parameters from the studies do not present significant differences in the intergroup. This may
relate to the number of remaining walls that were examined since almost all of the studies examine intrabony
defects with two or three walls. Comparing the xenograft's property for regeneration to PRF would have been most
effective in a three-wall research [26].

5. Conclusion

Intrabony defects can be effectively treated with both bovine xenograft and PRF combination in bovine
xenograft. However, the addition of PRF to bovine xenograft may enhance clinical and radiographic parameters,
especially in CAL gain. Applying PRF greatly improves the ability of bovine xenograft to promote tissue
regeneration in managing intrabony defects in humans.
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