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ABSTRACT  

Aim of the study Every day in their practice, dentists are introduced to new, modern biological materials. Some 

of these materials have managed to overcome some of the shortcomings of those used to date and are becoming 

commercially available as an alternative regenerative option. Others, however, are disappearing very quickly due 

to their unremarkable effectiveness. At the same time as these biomaterial developments, new regenerative 

approaches are continually being proposed to provide predictable, post-operative results. The purpose of this 

systematic review is to summarize which methods involving various combinations of guided tissue regeneration 

(GTR), bone grafts and platelet-rich plasma (PRP) have been most preferred in the treatment of vertical bone 

defects. Materials and methods. Web of Science, Scopus and PubMed were the electronic databases that were 

screened for publications related to the topic of this study for the period from 1 January 2010 to 1 January 2025.) 

Results Twenty-three studies were included in this systematic review.  It presents a summary of the most preferred 

surgical approaches combining guided tissue regeneration, bone grafts and platelet-rich plasma in the treatment 

of vertical bone defects and analyses their efficacy according to well-defined investigated parameters - probing 

depth, clinical level of attachment and bone filling. Conclusions It became clear that the most used combination 

method among the sought after is the one in which bone-repair materials and platelet-rich plasma are jointly 

applied. It would be good for future studies to pay more attention to other combined techniques including guided 

tissue regeneration, bone grafts and platelet-rich plasma to conclude whether they would be alternative methods 

in regenerative periodontal therapy. 

 

Key words: Bone grafts, Combined regenerative therapy, Guided tissue regeneration, 

Intrabony periodontal defects, Platelet rich plasma, Regenerative periodontal therapy 

 

INTRODUCTION 

Alveolar bone defects can be a result 

of traumatic, neoplastic, or infectious 

processes and sometimes their regeneration is 

extremely challenging [1-4]. To address the 

needs for abundant, biocompatible materials 

with improved mechanical and biological 

properties, novel materials and techniques 

have been constantly introduced. Their safety 

and effectiveness has been first validated by 

preclinical studies using clinical, radiological, 

histological and histomorphometric evaluation 

[5- 7]. 

Globally, periodontal disease is one of 

the most prevalent conditions and at the same 

time the most neglected. If timely measures are 

not taken to eliminate or minimize the effects 

of periodontopathogenic microorganisms, the 

prognosis, diagnosis and treatment of affected 

teeth are dramatically complicated [8].  

In many clinical situations, problems 

related to periodontal structures can be solved 

by non-surgical periodontal therapy [9-11].  

In the presence of a vertical bone 

defect, the progression and deepening of 

periodontitis develops very rapidly [12, 13].  



Romanian Journal of Oral Rehabilitation 

Vol. 17, No.2 April-June 2025 

 

137 

DOI : 10.62610/RJOR.2025.2.17.11 

For more than 50 years, research has 

been conducted to achieve the complete 

regeneration of the periodontium, including 

hard components (cementum and alveolar 

bone) and soft components (periodontal 

ligament). Today, certain surgical techniques 

involving guided tissue regeneration (GTR), 

bone grafts and growth factors are approved 

for use [14, 15]. Their sole application has 

limited indications and the results they lead to 

in most cases are not satisfactory [16-18].   

Nowadays, platelet-rich plasma (PRP) is 

increasingly used in various fields of medicine 

and dentistry [19-22]. This autogenous 

material has become a proven alternative 

source of growth factors that are fundamental 

to the success of regenerative procedures in 

periodontology [19, 23- 26].  

Regenerative periodontal procedures that 

combine PRP-sourced growth factors with 

other proven regenerative materials, such as 

barrier membranes and bone-repair materials, 

have synergistic potential for comprehensive 

periodontal regeneration [17, 20, 27]. The 

combined regenerative methods to be studied 

in this systematic review are presented in 

Figure 1.  

 
Figure 1. Investigated combined methods` 

 

This systematic review aims to identify 

which of these four combined methods has 

been most preferred in the treatment of 

vertical bone defects over the past 15 years 

and to assess and compare their effectiveness 

by examining the parameters of probing 

depth, clinical attachment level and bone fill. 

 

 

MATHERIALS AND METHODS 

This study is registered in the international 

prospective register of systematic reviews 

(PROSPERO, ID: CRD42025645989). 

1. Eligibility Criteria 

The systematic review included only 

clinical trials (randomized and non-

randomized), and case reports for the last 15 

years (from 1.01.2010 to 1.01.2025) 

containing the predefined keywords.   

2. Information Sources 

The conduct of this systematic review is in 

accordance with the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses 

(PRISMA) [28]. 

A comprehensive search for papers across 

multiple online databases (Web of Science, 

Scopus, and PubMed) was performed on 2 

February 2025. 

3. Search Strategy 

Only full-text clinical trials and case reports 

published in English were included in the 

study. The electronic search approach included 

an advanced search through the chosen 

databases: 

• • In the Web of Science 

database, the formula including the following 

keywords was applied and 203 publications 

matching the criteria were found: 

(((((((((((TS=(Regenerative periodontal 

therapy)) AND TS=(Intrabony periodontal 

defects)) AND TS=(Combined regenerative 

therapy)) OR TS=(Guided tissue 

regeneration)) AND TS=(Bone grafts)) AND 

TS=(Platelet rich plasma)) OR TS=(Guided 

tissue regeneration)) AND TS=(Platelet rich 

plasma)) OR TS=(Guided tissue 

regeneration)) AND TS=(Bone grafts)) OR 

TS=(Bone grafts)) AND TS=(Platelet rich 

plasma) 

• In the Scopus database, the formula 

including the following keywords was applied 

and 434 publications matching the criteria 

were found: 
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( ALL ( regenerative AND periodontal 

AND therapy ) AND ALL ( intrabony AND 

periodontal AND defects ) AND ALL ( 

combined AND regenerative AND therapy ) 

OR ALL ( guided AND tissue AND 

regeneration ) AND ALL ( bone AND grafts ) 

AND ALL ( platelet AND rich AND plasma ) 

OR ALL ( guided AND tissue AND 

regeneration ) AND ALL ( platelet AND rich 

AND plasma ) OR ALL ( guided AND tissue 

AND regeneration ) AND ALL ( bone AND 

grafts ) OR ALL ( bone AND grafts ) AND 

ALL ( platelet AND rich AND plasma ) )  

• In the PubMed database, the formula 

including the following keywords was applied 

and 161 publications matching the criteria 

were found: 

(((((((((((Regenerative periodontal therapy) 

AND (Intrabony periodontal defects)) AND 

(Combined regenerative therapy)) OR 

(Guided tissue regeneration)) AND (Bone 

grafts)) AND (Platelet rich plasma)) OR 

(Guided tissue regeneration)) AND (Platelet 

rich plasma)) OR (Guided tissue 

regeneration)) AND (Bone grafts)) OR (Bone 

grafts)) AND (Platelet rich plasma) 

4. Study Selection and Data Collection 

Process 

All publications were identified, reviewed 

and analysed for eligibility in this systematic 

review by three independent reviewers. Article 

titles, author collective, year of publication and 

DOI-number were exported from the Web of 

Science, Scopus and PubMed electronic 

databases to an MS Excel spreadsheet. After 

alphabetical ordering, duplicate articles were 

removed. Publications not found in full-text 

and those not written in English were also 

eliminated. Discrepancies among the 

reviewers were settled through conversation 

until an agreement was achieved. 

 

RESULTS AND DISCUSSIONS 

 The initial number of publications 

found related to the subject of the systematic 

review was 798. Subsequently, 110 duplicates 

were removed. This brings the number of 

articles to be analysed and assessed for 

eligibility by the three independent reviewers 

to 688. Of these, 26 studies were eligible, but 

3 were not found in full-text. Finally, 23 

clinical studies and case reports that met all 

eligibility criteria were included in this 

systematic review. A PRISMA flow diagram 

visualizing everything described above is 

presented in Figure 2. 

 

Figure 2. PRISMA flow diagram 

Table 1 shows all included publications, the 

combined regenerative methodology they 

investigated and their results that are relevant 

to this systematic review.  
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Table 1. Studied publication and parameters 

 

Risk of bias assessment of the included 

studies was performed, based on the type of 

study [50-52] (Figure 3, 4 and 5). 

 

Figure 3. Risk of bias assessment with ROBINS v2 tool for non-andomized clinical 

trials 
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 The distribution of articles by the 

years in which they were published and by 

publication type is presented in Figures 6 

and 7. 

 

Figure 6. Distribution of articles by publication year 

 

 

Figure 7. Types of articles studied 

It became clear that for the last 15 years, the 

most preferred combination method in the 

treatment of vertical bone defects was #4, 

Figure 4. Risk of bias assessment with ROB2 tool for randomized clinical trials 

Figure 5. JBI’s critical appraisal checklist for case reports 
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including the synergistic effect of bone repair 

materials and PRP (19 studies). Four studies 

were found investigating the results of applied 

combination method #3 (GTR, Bone grafts). 

No data were identified in the literature from 

2010 to 2025 on studies investigating 

combined methods #1 (GTR, Bone grafts, 

PRP) and #2 (GTR, PRP) (Figure 8). 

 

Figure 8. Distribution of articles by applied 

combined regenerative method 

 

 From the 19 studies found and compared 

that investigated the additive effect of bone-

repair materials and PRP (#4 combined 

method), it is clear that their results 

according to the parameters investigated – 

probing pocket depth (PPD), clinical level of 

attachment (CAL), and bone fill differ. The 

reason for this may lie in the fact that 

different types of bone repair material were 

used in the different studies (Figure 9). 

Figure 9. Types of Bone grafts used in 

combination with PRP, in method No.4 

The following figures present the averaged 

values of reduction of PPD, CAL gain and 

achieved bone fill in the combined method #4 

using different bone graft materials - autograft, 

allograft, xenograft, allograft or bone grafts 

(non-specified). For maximum objectivity, the 

studies were divided according to the follow-

up period - 12 months (Figure 10), 9 months 

(Figure 11) and 6 months (Figure 12) 

Figure 10. Mean results for reduced PPD, CAL gain 

and achieved Bone fill, studies with a 12-month 

follow-up period 

 

 

Figure 11. Mean results for reduced PPD, CAL gain 

and achieved Bone fill, studies with a 9-month 

follow-up period 
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Figure 12. Mean results for reduced PPD, CAL gain 

and achieved Bone fill, studies with a 6-month 

follow-up period 

The studies with the combinations, 

the follow-up period and the results of the 

indicators - reduction of probing depth, gain 

of clinical level of attachment and bone 

filling of the defect in the applied combined 

method No. 3 - are presented in Table 2. 

 

 

Vertical bone defects are associated 

with complicating the prognosis and treatment 

of damaged teeth [53]. Often, these cases are 

not responded to with nonsurgical periodontal 

therapy alone and clinicians need to make use 

of various regenerative approaches [14,27,53]. 

Modern biological materials used in 

various fields of medicine and dentistry play a 

major role in the success of regenerative 

procedures [1, 20, 54-58]. 

Today, the palette of regenerative 

possibilities is not at all small. Increasingly, 

so-called combined regenerative methods are 

being applied. These methods are 

characterised by the joint application of 

different regenerative methods, such as GTR, 

bone grafts or bioactive products, which would 

contribute to synergistic effectiveness and 

therefore better results [59]. There are many 

studies that clearly demonstrate the superior 

performance of combined methods compared 

to data from materials used alone [16, 17]. 

This systematic review included 23 

articles that met all eligibility criteria. Studies 

investigating certain four types of combined 

regenerative methods used in the treatment of 

vertical bone defects were searched for the last 

15 years. 

It appears that among the combination 

methods sought, the most researched is the one 

in which both bone repair material and PRP are 

applied (#4). This is most likely due to the 

ability of bone-repair materials to secure and 

maintain the defect space, which is not more 

the capability of the PRP material [15]. At the 

same time, however, PRP material has a 

number of biological advantages over bone-

repair materials [19, 21, 60]. For these reasons, 

it can be concluded that the combination of the 

two types of regenerative materials could lead 

to more reliable results [59].  

A similar explanation would be used 

for the combined method No. 3, characterized 

by the simultaneous application of a barrier 

membrane and bone repair material [59].  

According to their origin, bone-repair 

materials are divided into autogenous, 

allogeneic, xenogeneic, and alloplastic grafts 

[15, 61]. In the present work, it is clear that the 

most preferred combined methodology of 
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group #4 is the one using alloplastic material 

with PRP, followed by the co-application of 

allogeneic graft and PRP.  

From the data obtained, it was found 

that the combination of PRP with different 

types of bone repair material produced 

different results. Thus, after analyzing the 

studies investigating combination method No. 

4 for a period of 12 months, it is clear that 

regarding the reduction of PPD, the best result 

was obtained with the combination of 

autogenous graft and PRP. In terms of CAL 

gain, the method with bone graft (non-

specified), PRP and EMD was the first. In 

terms of bone filling, the combination of 

allogenic graft and PRP demonstrated the best 

result. Similarly, when evaluating the data 

from studies with a follow-up period of 9 and 

6 months, different results were again 

observed. Consideration should be given to the 

fact that differences in results may be due not 

only to the type of bone graft material but also 

to the method of preparation of the PRP 

material in the different studies [62].  

Lastly, the combined methods 

included in group #3 for the last 15 years are 

reviewed in Table 2. It can be clearly seen that 

each of them has been tracked for a different 

time period. It would therefore be biased to 

compare their results. 

 

CONCLUSIONS  

1.Combined regenerative methods 

are the future of regenerative periodontal 

therapy. Through them, it is possible to 

overcome some of the disadvantages that 

characterize individually applied materials. 

Moreover, different combinations of 

biomaterials could contribute to additive, 

more effective results.  

2.In the present systematic review, it 

is clear that the most used combination 

method among the four sought after is the 

one in which bone-repair materials and PRP 

are jointly applied. The results that were 

obtained among the studies followed up over 

a period of 6,9 and 12 months demonstrate 

the effectiveness of this method.  

3.It would be good for future studies 

to pay more attention to other combined 

techniques including GTR, bone grafts and 

PRP to conclude whether they would be 

alternative methods in regenerative 

periodontal therapy. 
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